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Summary 

The literature on the relationship between work and pain has focused on pain in relation to specific 

sites or pathologies or that is of a sUbstantial duration. In addition, previous literature has focused 

on pain that was disruptive enough to require medical attention or self-medication. Consequently, 

there is very little known about non-serious general aches and pains that occur outwith the 

supervision of a health care professional, and the actions individuals take in their daily working 

lives to deal with them. In response to the lack of literature in this area, this study takes a generic 

approach to pain by examining general aches and pains outwith site- or duration- specific criteria. 

As such, the aim of this study is to gain a comprehensive illustration of the experience non-serious, 

non-chronic, general aches and pains, and their associated risk factors in the workplace. 

A cross-sectional questionnaire survey was carried out in 23 different workplaces in Scotland, 

inviting individuals to comment on their pain prevalence, pain responses, and pain experience in 

relation to the Glasgow Pain Questionnaire (GPQ; Thomas et aI., 1996). The GPQ provides an 

index of total pain experience, Pain Frequency, Pain Intensity, Ability to Cope with Pain, Pain 

Emotion and Pain impact. 

Although response rates were low (24%),1888 workers participated in the final study, representing 

a variety of ten different industry groups. 

Results showed that the prevalence of general aches and pains was high (70%), for which workers 

were most likely to either present to a primary care professional (doctor or dentist), or to take a 

medication that they had close at hand. One third of those suffering for general aches and pains 

did not act on them at all. 

Prevalence of non-troublesome general aches and pains varied marginally in relation to risk 

factors, although an adjusted association was found between the likelihood of pain and some 

demographic groups (female sex, having a chronic condition). An association was also found 

between pain prevalence and higher work stress. 



Adjusted responses to pain differed in relation to pain site and pain cause, although demographic 

and work variables show little association, after adjustment, with the decision to act on or consult 

for pain. The more negative the pain experience, the more likely workers were to act or consult, 

although 'Ability to Cope with Pain' showed no association with either acting or consulting. 

The experience of general aches and pains was relatively non-troublesome, with scores on all pain 

experience sub-scales amounting to less than four out of ten. Pain experience differed 

substantially in relation to demographic factors, such that, after adjustment, pain was a more 

negative experience for women, some age groups, those more than three children and/or a chronic 

condition. In relation to work factors, after adjustment pain was a more negative experience in 

some industry groups (Emergency Services and Media), and in more restrictive or demanding work 

environments (higher stress, greater physical load; lower skill requirements; and lower job 

satisfaction) . 

After adjustment for age and gender, the experience of pain was relatively similar across pain sites, 

although it was more negative in long-term conditions, or where medical intervention was required. 

This study is the first to record a comprehensive illustration of the nature of general aches and 

pains in a working population, and confirms non-serious, non-chronic pain as a legitimate public 

health issue. Despite methodological limitations, these findings suggest that the well established 

relationships between physical and psychosocial factors and more troublesome pain in the 

workplace are also observable in non-troublesome pain. 

These findings have implications for current understanding of the relationship between pain and 

work, and suggest that the relationship between non-serious, non-chronic pain and work is more 

complex than has previously been thought. In addition, these findings have implications for 

research on pain in the workplace, and suggest that examination of pain experience is an 

additional and informative adjunct to traditional prevalence studies. 



"The least pain our little finger gives us more concern and uneasiness than the 
destruction of millions of our fel/ow-beings. " 

William Hazlitt (1778-1830). British essayist. Edinburgh Review (Oct, 1829). 

"Who apart from the gods is without pain for his whole lifetime's length?" 

Aeschylus (525-456 B.C.). Agamemnon, 1.553. 
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Glossary 

Bias "The systematic variation of measurements from the 'true' values, 
refer(ring) to the features of the study design or execution that result in an 
incorrect answer" (Williams, 2001) 

Selection bias "Systematic differences in the groups that are compared" (Bandolier, 
2001) 

Performance bias "Systematic differences in exposure to other factors apart from the effect 
of interest" (Bandolier, 2001) 

Attrition bias "Systematic differences in withdrawals or exclusions of people entered 
into the study" (Bandolier, 2001) 

Detection bias "Systematic differences in how outcomes are assessed." (Bandolier, 
2001) 

Confounding "Results from an internal factor in the (participant) that distorts risk rather 
than from a factor of study design" (Williams, 2001) 

Troublesome pain Pain that has an impact on the sufferer on a physical or emotional level, 
regardless of specific site, duration or cause. In relation to GPQ scores, 
troublesome pain refers to pain items given in the Methods Section -
Figure 3.4. 

Non-troublesome pain Pain that is bearable to the sufferer on a physical or emotional level, 
regardless of specific site, duration or cause. In relation to GPQ scores, 
non-trOUblesome pain refers to pain items given in Methods Section -
Figure 3.4. 

NSAID Non-steroidal-anti-inflammatory-drug 

MPQ McGill Pain Questionnaire (Melzack & Wall, 1975) 

GPQ Glasgow Pain Questionnaire (Thomas et aI., 1996) 

OR Odds ratio 

CI Confidence interval 

Adj OR Adjusted odds ratio 



1. Introduction 

(aJ The cost of pain at work 

Pain in the workplace is of great concern to many individuals and to industry. A recent systematic 

review of the back pain literature published by the Royal College of Physicians estimates the U. K. 

prevalence of back pain alone to be between 60 and 80% (Waddell & Burton, 2000), citing strong 

evidence to support that: 

" .. . most adults experience low back pain at some time and it is often persistent or 
recurrent. It is one of the most common reasons for seeking health care and it is now 
one of the commonest health reasons given for work loss" 

p.1 Chap 3(A); Waddell & Burton (2000) 

The personal cost of back pain at work is well documented. Back pain can lead to considerable 

psychosocial and lifestyle changes that are often associated with poor physical and psychological 

health (Skevington, 1995; Gatchel & Turk, 1996; Waddell, 1998; Mandiakis & Gray, 2000; Main & 

Spanswick, 2000) and research continues to reinforce the importance of examining the role of an 

individual's work and psychosocial environment in chronic pain rehabilitation and management 

(Kendall, Linton & Main, 1997; Morley, Eccleston & Williams, 1999). 

Back pain is one of the most common reasons for taking sick-leave from work in the U. K. (CSAG, 

1994), and has been reported to account for 116 million lost working days per annum (Moffett et ai, 

1995). In a recent study, Mandiakis and Gray describe the direct economic cost of back pain in one 

year to be up to £1632 million, and the indirect costs (associated with caring for pain patients in the 

community and work loss) to be approximately £10668 million. Indeed, back pain costs industry 

dearly, with some authors suggesting that five million working days are lost to back pain every year 

(Watson et ai, 1998; Watson, 2001). Clearly, therefore, back pain is a widespread problem leading to 

personal and economic cost on an individual and societal level. 

This problem is not limited to just back pain, however, as there is growing evidence of a high cost in 

relation to other pain types. The recent government Green Paper, "Pathways to Work: Helping people 

into employment" (Department of Work and Pensions, 2002), states that of all individuals unable to 
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work for health reasons, 22% attribute their incapacity to musculoskeletal pain (of which back pain may 

or may not be a subset). In addition, a recent report on Chronic Pain (of which back pain may also be 

a subset) estimates prevalence to be between 14 and 18% in Scotland (Smith et ai, 2001; Elliott et ai, 

1999; Haetzman et ai, 2003; Woolf et ai, 2004), which is a substantial burden on both public and 

private healthcare resources (McEwen, 2004). Chronic pain leads sufferers to take approximately two 

weeks off work every year (Smith et ai, 2001; Elliott et ai, 1999). One study examining the 

epidemiology of pain in eight different European countries reports that 26% of sufferers stated that pain 

impacted on their work, 16% had altered their work as a result of pain, and 19% of chronic pain 

sufferers had lost their jobs as a result of their pain (Woolf et ai, 2004). 

(b) The literature associating demographic and work variables with pain 

There is a vast literature on the relationship between demographic variables, work factors and pain. 

The current thesis reviews a selection of this literature, and illustrates that it is inconsistent in measures 

applied, pain types and populations studies, and consequently in published findings. 

(c) Evaluating the literature associating demographic and work variables with pain 

The current study argues that the inconsistency of the literature associating demographic and work 

variables has served to confuse the understanding of pain at work, and has made recommendations 

for intervention difficult. The current study argues that one way of progressing research from this point 

is to challenge several key assumptions that are often made in this literature. Specifically these are: 

• the focus previous literature on musculoskeletal pain (and back pain specifically); 

• the focus on chronic and troublesome pain; and 

• the adherence to site- and duration-specific definitions of pain based on clinical criteria. 

It is argued that viewing pain from a general perspective (that is pain outwith clinical terms and 

definitions) enables the study of pain as a general human experience, rather than as an ache in a body 

part, or an indicator of a specific disease or underlying pathology. This is distinct from generalised 

pain, in that this refers to the approach taken by the researcher, rather than the description given by 
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the sufferer. This approach has the potential to include all pain, which can be generalised or specific 

to a site or pain type. 

Consequently, the current study sets out to provide a commentary on non-serious pain at work from a 

general perspective. From this, an illustration of the experience of general aches and pains, how 

people respond to them, and how each of these variables interacts with demographic and work factors 

can be generated. 

There are therefore two main aims to the current thesis: 

1. To provide comprehensive information on general aches and pains in a working 

population. 

2. To generate a preliminary profile of work and life risk factors for general pain. 
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2. Literature Review 

2.1 Methods of literature review 

(a) Literature search 

The preliminary literature review was carried out in October 1998 to explore the relationship 

between pain and work by entering the key words "pain" and "work" into MEDLINE and PsychlNFO 

databases. This yielded 3430 titles from a variety of disciplines including: medicine, pharmacy, 

epidemiology, occupational health, physiotherapy, psychology, nursing, occupational therapy, and 

ergonomics. Exclusion criteria for titles are given in Table 2.1. 

Table 2.1 
Preliminary exclusion criteria for literature review 
1. Pain studies that made no specific reference to work, work disability, or work injury. 
Rationale for exclusion Doesn't refer to relationship between pain and work specifically. 

Exceptions: 
Studies examining psychosocial issues in general populations (e.g. psychological factors, 
demographics) and pain, assuming that their interaction with work variables may be of 
interest 

2. Issues relating to current or ongoing NHS or equivalent healthcare provision for pain patients 
Rationale for exclusion NHS or equivalent healthcare provision issues were not always relevant. 

Exceptions: 
Studies examining healthcare issues related to work variables (e.g. occupational health), 
work disability, or work injury. 

3. Anatomical and pharmacological mechanisms underlying pain perception or pain interventions 
Rationale for exclusion Beyond the scope of the current study. 

4. Studies examining pain in illness populations where pain was a secondary issue or symptom 
Rationale for exclusion Analysis of co-morbid symptoms was beyond the scope of this study. 

5. Studies relating to in'patient healthcare procedural issues 
Rationale for exclusion Beyond the scope of the current study. 

In total, 323 relevant titles examining any pain and any work variable (physical or psychosocial) 

were identified, and abstracts from all of these titles were reviewed and categorised in relation to 

their subject area or research aim (Table 2.2 overleaf). 
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Table 2.2 
Literature between 1980 and 1998 categorised by research aim and population type 

General General working Specific Comparing (Total abstracts 
population sample occupation group specific reviewed) 

(with ref. to work or job tiUe occupation groups Total full papers 
risks) retrieved 

(a) Back ~ain only 
Physical risks only (3) 0 (5) 0 (20) (5) 0 (33) 1 

Psychosocial risks only (2) (1) (0) 0 (2) 2 (5) 4 

Not specifically physical risks or psychosocial risks (13) 12 (13) 12 (15) 15 (7) 7 (48) 46 
only, or both 

(Total abstracts reviewed) Total full papers (18) 13 (19) 13 (35) 16 (14) 9 (86) 51 
retrieved 

(b) Musculoskeletal ~ain 
Physical risks only (3) 0 (5) 0 (12) 0 (1) 0 (21) 0 
Psychosocial only (1) (0) 0 (1) 1 (1) 1 (3) 3 

Not specifically physical risks or psychosocial risks (7) 7 (7) 7 (12) 12 (11) 11 (37) 37 
only, or both 

(Total abstracts reviewed) Total full papers (11) 8 (12) 7 (25) 13 (13) 12 (61) 40 
retrieved 

(c) Other s~ecific ~ain 
Physical risks (2) 0 (1) 0 (0) 0 (0) 0 (3) 0 

Psychosocial risks (2) 2 (0) 0 (0) 0 (0) 0 (2) 2 
Not specifically physical risks or psychosocial risks (6) 6 (2) 2 (0) 0 (0) 0 (8) 8 

only, or both 
(Total abstracts reviewed) Total full papers (10) 8 (3) 2 (0) 0 (0) 0 (13) 10 

retrieved 
(d) General aches and ~ains 

Physical risks (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 
Psychosocial risks (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 

Not specifically physical risks or psychosocial risks (1) (0) 0 (1) (0) 0 (2) 2 
only, or both 

(Total abstracts reviewed) Total full papers (1) (0) 0 (1) (0) 0 (2) 2 
retrieved 

(e) Predicting return to work after work loss, injury or disability 
(Total abstracts reviewed) Total full papers retrieved (28) 2 

(f) Other articles of interest 
Consulting for pain in relation to work (4) 4 

Discursive commentaries on preventing musculoskeletal pain (2) 0 
Discursive commentaries on reducing chronicity (7) 3 
Discursive commentaries on risks for back pain (20) 11 

Discursive commentaries on social aspects of pain (7) 3 
Discussing the cost of pain to industry and healthcare (14) 1 

Importance of and difficulties with operationalising work environment (4) 0 
Importance of health promotion interventions (3) 0 

Importance of operationalising pain (4) 3 
Observing pain behaviour (1) 0 

Observing physical load (12) 0 
On risks for musculoskeletal disability (8) 0 

Pain questionnaires (8) 

Pre-employment physical testing (2) 0 
Psychological (non-work) risks for pain alone (11) 3 

Systematic reviews of relationship between back pain and work risks (2) 2 
Systematic reviews of relationship between musculoskeletal pain and work risks (2) 2 

Systematic reviews of relationship between neck pain and work risks (1) 1 
The role of compensation in work risks for pain (12) 0 

Work hardening (9) 0 
(Total abstracts reViewed) Total full papers retrieved (133) 

34 
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(b) Categorising literature 

Previous research on the work risks for pain is varied, complex and difficult to synthesise. There 

were several problems with categorising previous research, some of which will be discussed in 

more detail (see Section 2.3). One problem was the potential for overlap between the different 

types of pain examined. For example, it was often difficult to draw a distinction between studies 

examining musculoskeletal pain and those examining back pain. For the purposes of this literature 

review, where there was any ambiguity, articles were categorised by the terms used by their 

authors. Thus: authors studying risk factors for back pain only were categorised as "Back pain" 

(Table 2.2a); studies that referred specifically to musculoskeletal pain, which included a variety of 

pains, sometimes including back pain, were categorised as "Musculoskeletal pain" (Table 2.2b); 

and studies that named a pain type that was neither back nor general musculoskeletal were 

categorised as "Other specific pain" (Table 2.2c). Studies that examined pain as a general 

concept, that is pain that was not defined in terms of site, or underlying pathology or by time and/or 

intensity were classified as "General aches and pains" (for a discussion of this approach to pain, 

see Section 2.4). 

Studies that did not discuss the work risks for pain but referred to a relevant issue (for example 

those developing a pain measure, or examining general health in a working population) were 

categorised as, "Other articles and reviews of interest" (see Table 2.2f). 

It became clear as the review progressed that the studies reported in Table 2.2 were by no means 

a comprehensive record of literature in this area, and often articles cited several papers that were 

not identified by the current literature search. It is likely therefore, that the "true" magnitude of 

literature in this area is greater than it appears in Table 2.2. In an attempt to manage this 

voluminous literature, the decision was taken to limit review of full papers to those identified in the 

current literature search, acknowledging that the intention was to provide a valid indication of the 

literature in this area, and not a full systematic review. 
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(c) Observations about the literature 

Table 2.2 permits three observations to be made about research into work risks and pain: 

(a) The majority of previous studies focus on back and musculoskeletal pain, accounting for 

just under half of all studies in Table 2.2, and 91 % of those examining risk factors for all 

pain types. A small proportion of studies examining risk factors (8%) examined other 

specific pain types that were not specifically referred to by the authors as back or 

musculoskeletal, and only 1 % addressed "general aches and pains". 

(b) The majority of studies examining all pain risks in working samples compare pain in 

specific working populations to general or non-working controls. Only 17% of those 

examining physical and/or psychosocial risk factors compared one working sample with 

another. 

(c) Very few studies examine individual responses to pain in the workplace. Although some 

studies refer to medication use, or take consultation rates for pain as an outcome measure 

(see Section 2.5) the primary aim of most studies is to identify the work risk factors for 

pain. 

The aim of the current study was to address these three gaps in pain research, by: 

1. Providing more comprehensive information on general aches and pains in a working 

population. 

2. Providing a preliminary profile of work and life risk factors for general aches and pains. 

These two aims will addressed in relation to three main areas of research: pain prevalence 

(Section 2.3), pain experience (Section 2.4), and responses to pain (Section 2.5), as illustrated in 

Figure 2.1 below. 

Figure 2.1 
Summary of current study's Aims in relation to Research Areas 

2. Preliminary profile of work and 

AIMS 

1. Comprehensive information 
on general aches and pains in 
a working population 

life risk factors for general aches and 
pains 

RESEARCH 

............................ ::.~\' ... ......... -.. ...... . ........ . 
.• ::A 

AREAS [-W Pa~ p;:-e~l;nc-~ - 1 (b) Pain experience (c) Pai"; response -, 
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The main focus of the current thesis was to examine pain in relation to psychosocial factors at 

work, therefore two further exclusion criteria were applied: (a) excluding papers that did not include 

or discuss psychosocial variables and pain at work; and (b) excluding papers that referred to 

individuals not currently working. This led to the exclusion of a further 139 abstracts, namely all 

papers relating to physical risks only, the majority of papers related to return-to-work, and many 

other articles thought to be of interest on first review (see Table 2.2). In total, 113 full papers were 

retrieved, of which a further 5 met with exclusion criteria and were therefore omitted from full 

review. The remaining 103 studies are included, where appropriate, in Tables 2.4-2.26 in the 

forthcoming Sections. In addition to this preliminary literature search, some citations from 

published papers were accessed. This resulted in the inclusion of papers that were not identified in 

the original literature review, and were identified by another paper of interest by peripheral reading 

around the subject area. Additional empirical papers were minimal, however, representing less 

than ten percent of literature reviewed. 

(d) Systematic Reviews of Literature published between 1980 and 1998 

The literature search revealed five systematic reviews concerning pain and work between 1980 

and 1998 (see Table 2.2f). These were retrieved and reviewed in full. Although there was some 

overlap between papers, there were a number of studies incorporated in these reviews that were 

not identified in the current search. Only those papers that were not accessed by the current 

search but which were relevant are included in Tables 2.4-2.26 and are indicated by italics where 

they occur. Where studies were taken from systematic reviews, information about adjustment and 

statistical analysis was not always available. Conclusions of the systematic reviews are discussed 

in more detail in Section 2.3e below. 

The contribution of a general approach to pain will be discussed (Section 2.4), and the value of 

examining responses to pain at work will be explored in detail (Section 2.5). First, however, it is 

important to establish an overall depiction of what this literature tells us, that is, the nature of the 

relationship between work-related risk factors and pain. 
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(e) Assessing the quality of studies 

Although the current review was not planned as a systematic review, critical appraisal of the 

literature on risk factors for the occurrence of pain at work is discussed below in relation to 

assessment of study quality guidelines published in the Cochrane Handbook for Systematic 

Reviews of Interventions 4.2.5 (Higgins & Green, 2005). These were developed in relation to 

intervention studies, and recommendations for the review of non-experimental, non-randomised 

studies are not yet available (Reeves, 2006; on behalf of the Non-randomised Studies Methods 

Group, personal communication). Current published guidelines, therefore, are limited in the extent 

to which they can be applied to all studies in the current review. It is generally accepted, however, 

that many of the sources of bias discussed in the Cochrane Handbook can and should be used to 

inform judgements on the quality of non-experimental studies (Reeves, 2006; on behalf of the Non-

randomised Studies Methods Group, personal communication). Specifically, the handbook 

summarises their applicability to different observational designs (see Table 2.3 below). 

Table 2.3 
Summary of potential for bias in non-experimental studies, taken from Higgins & Green (2005): Section 6.8 of the 
Cochrane Handbook. Column (b)~as_de!ini~on~ a!decl fr2ffi ~a~ol~r ~001). 
Source of bias (b) Defined as Studv design 

Cohort studies Case-control studies 

Selection bias Systematic differences in the Control for confounders Matching 
groups that are compared 

Performance bias Systematic differences in exposure Measurement of exposure Measurement of exposure 
to other factors apart from the effect 
of interest 

Attrition bias Systematic differences in Completeness of follow-up Completeness of follow-up 
withdrawals or exclusions of people 
entered into the study 

Detection bias Systematic differences in how Blinding Case-definition 
outcomes are assessed 

Where evidence in the current review is generated by cohort or case-control design, the effects of 

these sources of bias will be discussed in detail (see Sections 2.2 below). However, many of the 

studies identified by the current literature search were neither cohort nor case-control in design, for 

which no Cochrane review recommendations can be easily applied. As discussed earlier, the 

decision had been taken at the outset taken to include as much evidence as possible, in order to 
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gain the richest, most informative picture of the relationship between a variety of workplaces and a 

variety of pains. To facilitate the critical appraisal of studies with a combination of designs, it was 

decided that the recommendation in the Cochrane Handbook that, "[reviewers] must make 

judgements about what confounders are important and the extent to which these were 

appropriately measured and controlled for [in studies reviewed]" be applied. Consequently, studies 

were judged against the following three criteria, as applied by Bongers and colleagues in their 

systematic review of similar studies (1995; see Section 2.3 below for a detailed discussion of this 

review). 

(a) Study included a measure of physical load at work (reducing the likelihood of selection 

bias, performance bias and detection bias; as well as the ability to evaluate the impact of 

the potential confounding effect of physical work) 

(b) Study included a measure of symptom or pain history (reducing the likelihood of selection 

bias, performance bias and detection bias; as well as the ability to evaluate the impact of 

the potential confounding effect of previous medical and pain history) 

(c) Study adjusted for other confounders (reducing the likelihood of selection bias, 

performance bias and detection bias, and as well as the ability to evaluate the impact of 

potential confounders) 

In addition, to enable critical appraisal of sample size and representativeness in a variety of 

designs, studies were judged against two further criteria, as detailed below. 

(d) Study included the final sample of 1000 individuals or more (one way in which 

representativeness of the study sample can be approximated in relation to the population 

as a whole) 
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(e) Study included a reasonable response rate defined as 80% or over (reducing the likelihood 

of attrition biast) 

Every study in Tables 2.4-2.26 was rated against these five criteria, and these are annotated after 

every author and date in tables, where the presence of an annotated letter (a, b, c, d, or e) denotes 

that the study fulfilled this criterion, and the absence of an annotated letter denotes that the study 

did not fulfil this criterion. 

Studies included in Tables 2.4-2.26 that were taken from Bongers et ai's systematic review (1993) 

were also rated in this way, although it is important to point out that the ratings for (a), (b) and (c) 

were those assigned by Bongers and colleagues, and not by the current reviewer. The extent to 

which authors adjusted for confounders was not always made clear in the studies taken from 

Bongers et al. As such, some of these studies may have included adjustment for confounders that 

were not reported by Bongers et al. Where information on adjustment processes was not 

available, relevant studies were annotated by an ,x, as opposed to the absence of the criterion ,c'. 

In other words, it is not that these studies did not adjust for confounders, only that, from the 

information on studies given in Bongers et ai's review, it is unclear if and/or for what findings were 

adjusted. Similarly, information regarding the additional criterion referring to sample size was 

available in the Bongers et al study, although response rate was not. For this reason, studies 

taken from Bongers et al (1993) for which no response rate information was available are denoted 

by a 'Y' as opposed to the absence of the criterion ,e" which would have been misleading. 

It was impossible to rate the studies included in Tables 2.8-2.15 that were taken from other 

systematic reviews (Leboeuf-Yde et aI., 1996). For this reason, the reader is cautioned in making 

any substantial conclusions regarding these findings, in the absence of more information about 

these specific studies. 

t The utility of response rate as a quality criterion was in estimating the likelihood of attrition bias. This is not to say studies 
with lower response rates were automatically considered to be biased; as some non-responder analyses where response 
rates were low showed that biases were minimal (these will be discussed in the main text). This quality criterion was used 
nonetheless, as an illustration of the problems with non-response in studies. Where levying this criticism was "unfair" (for 
example, if study design meant that attrition bias was not a serious issue; or if the authors made an attempt to quantify the 
level or nature of attrition bias using non-responder analyses), the relative potential for attrition bias is discussed more fully. 
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It is important to point out that although these descriptions of quality are given here as "criteria" 

they do not provide any grounds for the inclusion or exclusion of studies in the review. However, 

these criteria do provide a reasonable assessment as to whether each study was likely to have 

been open to specific biases or to confounding. Studies in which all, or the majority of these 

criteria were "met" should be seen as providing the strongest evidence for associations between 

psychosocial factors and the occurrence of pain, particularly where these are prospective or case

control designs. Studies in this review meeting four out of the five criteria are described as being of 

"reasonable quality". Finally, studies in which only one or two of these criteria were "met" should 

be seen as reporting "weaker" associations between psychosocial factors and the occurrence of 

pain, and it is likely that their observations were affected more seriously by specific biases. 

The extent to which all studies were open to specific biases, the extent to which confounding was 

explored in studies, and the implications these may have is discussed in detail below. 
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2.2 Risk factors for pain prevalence and incidence at work 

(a) Pain at work: the extent of the problem 

Previous research has attempted to quantify the extent of pain in the workplace, using a wide 

variety of measures, populations and designs. As a result, there is a great deal of inconsistency 

across reported prevalence and incidence rates (see Table 2.4-2.7). 

Table 2.4 
Observed pain in cross-sectional studies examining psychosocial risks for pain at work in a general population, 
given by pain type* 
'inc. measure of physical load; binc. measure of symptom or pain history; <adjusled for confounders; dN=1000 or more in final sample; 'response rate 80% or more 

(a) Back pain 

Croft & Rigby (1994) [BP] acde 

Oeyo & Tsui-wu (1987) [LBP] acd 

Ebeltoft et al. (1996) {LBP] 

Linton Hellsing & Hallden (1998) [BP] acde 

Rafnsson et al. (1989) (LBP] 

Xu et a\. (1996) [LBP] acde 

(b) Other pain 

Andersson et a\. (1993) [MSK] cde 

Bergenudd & Nilsson (1994) [MSK] bee 

Pryse-Phillips (1992) [Headache] de 

Westerling & Jonsson (1980) [NSP] acde 

Prevalence (% unless otherwise stated) 

18.9 

16.9 

1 yr retrospective: 54; Lifetime prevalence: 64 

66.3 

65 

43 

Prevalence (% unless otherwise stated) 

55.2 

By pain type: back(29); shoulder(14); hip(4); knee(10); joints(11) 

60 

18.2;(257 neck only (10); 155 shoulder only(6); both(2)) 

Hasvold & Johnsen (1993) [NSP & Headache] By pain type, gender and duration: 
cde Headache: Seldom/never (males(72.5), females(49.2)); monthly or more often (males(21.4), females(37.6)); 

weekly or more often (males(4.9), females(10.9)); daily (males(1.2), females(2.2)) 
Neck/shoulder: Seldom/never (males(63.5), females(46.1)); monthly or more often (males(21.1), 
females(29)); weekly or more often (males(7.6), females(12.4)); daily (males(7.8), females(12.5)) 

Sternbach (1985) [General pain] cd By pain type: head(73);back(56); musculoskeletal(53);joint(51); stomach(46); menstrual(50); dental(27); 
other(6) 

Some sludies were excluded as a result of unclear prevalence data or did not give an indication of prevalence 
Pain types: BP = Back Pain; LBP = Low Back Pain; MSK= Musculoskeletal Pain; NP = Neck Pain; SP = Shoulder Pain; NSP = NeckiShoulder Pain 
Studies in «alics were taken from subsequent systematic reviQws, a~d are not from the currenf merature review (see Section 2.3h below) 

In an attempt to draw some conclusions regarding prevalence, the studies were grouped by design, 

pain type and population type (see Tables 2.4-2.7). The resulting pattern of literature shows large 

discrepancies between observed pain prevalence and incidence, as large as 70% in some cases 

(see Tables 2.4-2.7). Despite these discrepancies, however, some tentative conclusions about the 

extent of pain in general and working populations can be drawn. 
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First, it can be concluded that at any given time, at least 5% of individuals in any population will be 

experiencing pain of some description, either as a new or recurring problem. However, this is a 

highly conservative estimate, as the study that reports this figure refers to back pain of a chronic 

and disabling nature, and the authors also report the prevalence of back pain "quite often" to be 

27% (Hildebrandt et aI., 1995). It is likely, therefore, that the "true" extent of pain will be higher than 

5%. This illustrates the problems with the many different approaches to pain that previous studies 

have taken, and this issue will be discussed in Section 2.4. 

Second, many studies report lifetime prevalence of pain to be very high, in the region of 60-90% of 

individuals (see Table 2.6 and 2.7). This is the case for back pain as well as shoulder and upper

limb pain. These figures suggest that most individuals can expect to experience pain of some 

description at these sites within their lifetime. The universality and inevitability of pain as a human 

experience (as opposed to pain as a clinical condition) will be discussed in Section 2.4. 

A third observation that can be made about the studies summarised in Tables 2.4-2.7 is that of all 

pains experienced, back pain is the most commonly reported in some studies (Bergenudd & 

Nilsson, 1994; Brulin et aI., 1998; Burdorf et aI., 1998); over time (Fjellman-Wikund et aI., 1998) 

and for men in (Skov et aI., 1996). This is not the case in all studies, however (Ahlberg-Hulten et 

aI., 1995; Birger-Hagen et aI., 1998; Chavalitsakulchai & Shahnavaz, 1991; Lemasters et aI., 1998; 

Sternbach, 1985). Back pain has received more research attention overall (see Table 2.2), and by 

its study is often assumed to be of greater importance than other pains in the workplace (Waddell, 

1998). 
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Table 2.5 
Observed pain in cross-sectional studies examining psychosocial risks for pain at work in a working population, 
given by pain type* 
'inc. measure of physical load; binc. measure of symptom or pain history; "adjusted for confounders; dN=1000 or more in final sample; 'response rate 80% or more 

(a) Back pain Prevalence (% unless otherwise stated) 
Brown et aI., 1998 aLuJe By severity & sick leave: chronic or recurring (76.2); severe enough to take leave (24.7); severe enough to 

.~ta~e~e~v..El.,Ilu.t ..... ()rk.§Cln.o..n.Elth~l~ssJ§O~ IL . ~'" ......... . ... ~ .......................... . 
Burdorf et aI., 1998 abce By work group: crane operators(50); straddle·car drivers (44); office workers (34) 

C'hiou & Wong,1B92 ·abcde~13.9; Retrospective:'4wks(24)~6mths(42),~1yr (Sfl};Litetlmepreva!encefi'r·9Y 
... ···"c~g~~~et~i~1994;'deBY~~lender:females(1n).maTes(f6:i);1yr~re'trospedive;femaIE;s(37:6),'males(2S:4);lj(etime prevalence: 

...................................................... te.Ill~El~{~1.:~),..I11.~Elil.(~~:!L~........~ ...... ~......~ ........ ~...................................................... ........ .. 
Feyer et aI., 1992abc By work group: 26 for both; 1 yr retrospective: nurses(67); postal workers(56); Lifetime prevalence: 

........ . ............ . ..................................................................Q~r.s.~~(?!l;p()s.t~L ..... ()r~Elr~(!~L ........... . 
Foppa & Noack, 1996 abce By gender: men(32.2); women(44.1) 
F~ji~~~~~i~I: .. 1995·abce64:1;Tifelimepievalence(%j:SS:5 

. ·················H~~;I~y·~t~i.,1998abGielimepievajence·(%y'r3·······~ 
Hil;j~b;~~dt~i~I.,1995acd~Qujieoften(26:6j;chronic&disabling(If:5)' 

r;X~~~~t~i~I~~1·994abCd·1S;lyr·ielrospective:32;[jfetTmepiev'a!ence:32 
.... ~··~~· .. · .. · .. ~ .. ~M;-~;;;;i·~1·993bCde·18;TYriE)troSpecifve:63;nietjniepreValence:'73~~"~ .. ~ .. ~ ......... ~.~~.~ .. -.. ~~ ... ~~ ........... - .... ~ ... . 

Rotgoltz et aI., 1992 
···········s~;di~~~i~t~i: .. 1994 .. ai;ce1yi·reiiOspeciivi;:·51;Ufeifrrleprevalen-ce:6T" 

Toroptso~~'~t~I::1995~ae 'fyr retrospeGtive: 31.5; Ufeiime prevaTence: 48.2 
.. "Vid-;~~~,1~984abc 'By w()rkgroup:quaWfied llursesC19k'nursTng aides(S5) 

(b) Other pain Prevalence (% unless otherwise stated) 

Ahlberg·Hulten et aI., 1995 [MSK pain] ac By pain type: back (59); neck (61); shoulder (74) 
·······H~g~~~~t~I.,~1998iNS&LBdi;~;d~~rcdTow·backp .. ain(23:6);·Neckrshoulderp-aiiiT27.7)~~ 

····~································ .. ··B;~li~~i~l,·1998a~er.i1r~~~f&):1:n:~~(~~);~~~~I~~r~(~~):;:::~(1~~~~~~~~~~6);~u:~~~r~~~~(~~)~~:~~~:~~~(~~);hiP(iSrknee 
Harber et aI., 1985 [LBP]a 6 mths retrospective by work group: nurses(52), nurse unit·service co·ordinators(20) 

Helli~~il~i~l., 1992tWRUC6iiabC36;Ufeiimeprevaience(%j:B1'" ... ... . ..... . 
. ····················H~~b~rt~~i~I.,·1·984··ispiac·By·woikgroupsaibaseiine:welders"(2ij;pialewoikers(32);"offlcewo[l<ers(2)" ..... 

. . ... ·····H~I~~t;~~~t~I.~1992b·iNsplacd·ryr·ietrospectivEl:56;~Byworkgroup:'machineopera'tors(63 j;lllsuTators'(ii); cral1e operators (7 4 j [of which 
... ....... .... ....~.............................................~ .... ~..~()Qs.i9~ra.b.IEli12."!o)l .......... ~ ........................... ~....................~ ....................................................................................................................................... . 

Holmstrom, Lindell & Moritz, 1992 [NSP] ac<i 1 yr retrospective: 56 
Lemasters eta 1.;'1998 [MSK disorders] tJC~By pain ~pe:' neck (9. 2);'shoui(lers (1a:4j; eibows(1s.sj; hand or wrisi(1's:a); back (f 5.?j;iiip(6:·9j;knee 
.~......(1~}1.;.a.Q~IEl(1~L....... .. ~...~....~.. 

Niedhammer, 1998 [S disorders] abce 51.4 
··sk;~~i~I.,1996[MSKj·acd~Bygenderandpain~pe:males(iower'back(63),shoulder(35j;nec'k'(54jj;lemales(loweiback(64j; 

.shoul~er(35); nElc~ (76)) . 
Westgaard & Jansen, 1992 [MSK] abc 95 

W~~g~~~d~~i~.:·1992tMsK 'comp~i~t~labcBYWOrk type: production workers (77)iin,fOiflceworkers (74) 
~"""w~~ig;~;d~'t~I::1992'iMSKi ailC"ByworkgroupandpafntYpe:officeworkers;'nElcklshoulder(4ap1ead (3()); manual workers: 

necklshoulder(50); head (35) 
Some studies were excluded as a result of unclear prevalence data or did not give an indication of prevalence 
Pain types: BP = Back Pain; LBP = Low Back Pain; MSK= Musculoskeletal Pain; NSP = Neck/shoulder Pain; SP = Shoulder Pain; 
Studies in ftalics were taken from subsequent sysfematic reviews. and not from the currenllilerature review (see Section 2.3(h) below) 
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Table 2.6 
Pain observed by cross-sectional studies, given population and pain type (point prevalence (%) unless otherwise stated) 

General population 
(a) Back pain 5-66% Behrens et aI., 1994; Bergenudd & Nilsson, 1994; Thorbjornsson et aI., 1998; Croft & Rigby, 1994; Oeyo & Tsui-wu, 1987; Ebeltoft et aI., 1996; Jacobsson et aI., 1992; Linton Hellsing & Hallden, 1998; Manninen et 

al.,1995; Rafnsson et a/., 1989; Sternbach, 1985; Williams et aI., 1998; Xu et aI., 1996 
Ute-time prevalence 61-64% Biering-Sorensen & Thomsen., 1986; Ebeffofteta/., 1996. . --------

.. (I:lLg.~.~.~.r'1.I .. 111.1I.s..~.1I.1()~~~I~t~lp~i~.55.2% ···············----·Andersson·etat::i993·-.... ············ . ........ ............... -- ..... - ................... --..... - .................. -...................... .. 

(~~~~~~~~~~:1nllpp~r:liI11I:lPCli~~!~~~i~~IP~iriji~j:=:::: ~i;~n~~~:t~~1~::~::-::~;::::=:=ld~J?~nS~~,1~~~;J.~c?~~~?n~La.I.~=:9=~:e.:!:~II=:=::=::~:==~=.=:::=.:~=:= .. ::::= 
(exc. back or shoulder pain) Dental pain (ll..!'0.. Sternbach, 1985 

Working population 
(e) Back pain 

(h) Specfied pain 
(exe. baek or shoulder pain) 

jieadache (1-73 %) pryse-Phillips et aI., 1992; Hasvold & Johnsen, 1993; Sternbach, 1985 
Hip pain (4%) Bergenudd & Nilsson, 1994 

.. :~:2[~~]:ri:~~):!?I=::·--··-·-·-··-·-- ---"'-"Berg"enudd&NITss0i1,1994; Stem"bac'h";"f9"S5 
1S~~~p'§.i~(1Q"!o.L ... 'Bergenudd&Niissoii;i994'" ...................... .. .. .. ...... ....._. . 
fv1Eln~tr~Cilp~i~j~Q"!o.) .. ___~.ij~i~~~h~:i·985~==:.::...:::. ___ . .. ____ .. _ .... _ ... _ .. __ ._.. ____ ._ .. _______ ..... 
Neck pain (10%) Jacobsson et aI., 1992; Westerling & Jonsson (1980) 

11-80% 



Table 2.7 
Pain observed in studies of mixed design examining psychosocial risks for pain at work given by working population and pain type (where appropriate)* 
"inc. measure of physical load; binc. measure of symptom or pain history; Cadjusted for confounders; dN;1 000 or more in final sample; 'response rate BO% or more 

General population 
(a) Back pain 

Thorbjomsson et al. (1998) abc 

Papageorgiou et al. (1997) & (1998) abc 

Biering-Sorensen & Thomsen (1986) bee 

Harreby et al. (1996) abee 

Working population 
(b) Back pain 

Anderson (1992) abe 

Bigos et al. (1991) aboe 

Leino et al. (1995) ac 

Miedema et al. (1998) abc 

Moffett et al. (1993) abc 

Van Poppel etal. (1998) abee 

acde 

Eng els et al. (1996) [MSK] ace 

Fjellman-Wikund et al. (1998) [MSK 
Disorders ]abc 

Manninen et al. (1995) [LBP & N8P] abede 

Starr (1983) [MSK] abc 

Prevalence (% unless otherwise stated) 

Cross-sectional baseline repeated atT2 after 34 years, and retrospective (T1-T2) on same cohort By gender: T1: females (34); males (24); T2 - females (44); males (39) ; Cumulative incidence ('Yo) T1-T2 females (38); males (42) 
Cross-sectional baseline with cohort followed up for 12 months 

Cross-sectional baseline, repeated on same cohort atT2 after 12 months 

Case-control, based on cross·sectional data 

Pain free cohort followed up for 3 years 

Cross,sectional retrospective 3-4 years, plus 3 yrs prospective follow-up on same cohort 

Pain free cohort followed up every 3 months up to 20 months 

Cross·sectional baseline repeated 7 times (T2-B) on the same cohort within 12 months 

Incidence (%) 39.5 

By gender at T1: (combined lifetime and current prevalence): males(63); females(61) 
1 yr retrospective: males(45); females (45); 
_~year l!rosp~~\'.~[1(;icj~I1~~(~):l11al~~m);f~§I~s(l~L._ .. _." .. ", ..... _._ .... _'_''. __ .. ___ '....'.'.' .. '.' .. '' 
By gender at T2: males(16), females(21); 1 yr retrospective: males(60), females(65); Lifetime prevalence: males(68), females(71) 

Prevalence (% unless otherwise stated) 

By work group (cases): drivers(80.5); non-drivers (50.7) 

Incidence (%): 17.8 

Prevalence rates not given 

28; Incidence"(o/~27 

Incidence (%) 64 

31 
""""-''''Sy jObtYpeatrFwhite':collarwOrkers'(27';biue:coiiarworke'rs"(34);SYJob'tYpe-atT2:whlfe-=coiiarworkers'(31);bfl;e:cOiiarworkers (49) 

Case-control, based on cross-sectional data 

Cross-sectional baseline repeated on same cohort at T2 after B years 

By pain type (cases): back(36), arm(30), neck(23), shoulder(20), elbow(2), wrist! hand(6) leg(16), hip(7), knee(10), ankle/foot(4) 

By pain type T1: N(39); 8(30); elbows(11); hands(56); B(75); hips(14); knees(8); feet(6); By pain type T2: N(44); S(56); elbows(22); 
hands(22); B(76); hips(8); knees(14); feet(6) 

Cross-=5ect;OnalbaSeiinerepeated on inceptioncohortororigfnal sample at T2, 1 ivears late,"-Sy'genderandtYpeat 1'2 only:'sCiatjcai;rnaies(16~4j ,femaies(8.8i);unspeCi'fieaTBP(ma\es(1i~1ffemales(8.8)). 
-Case-control, based on cross-sectional data (no info on matching) By case (control): head75(76); sore eyes65(54); neck65(48)*; shoudlers48(37); upper back 59(48); lowe"r b""a-c-:-k6;:';3cc(5:::9C;-);-acb--:-do-m-:i-na';'I-=25::C(=27); 

wrists10(14); elbows 9(11 ); upper arms 14(13); buttocks/thighs69(57) 
Some studies were excluded as a result of unclear prevalence data or did not give an indication of prevalence 
Pain types: LBP ; Low Back Pain; MSK; Musculoskeletal Pain; NSP ; Neck/Shoulder Pain 
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The prevalence of other pain differs between studies, although neck and shoulder pain appear to 

be common in working populations (Herberts et aI., 1984; Ahlberg-Hulten et aI., 1995; Brulin et aI., 

1998; Hagen et aI., 1998; Niedhammer, 1998). Again, however, there are inconsistencies between 

these observations, with some authors reporting hand (Lemasters et aI., 1998) or elbow pain 

(Fjellman-Wikund et aI., 1998) to be more common than neck and shoulder pain, and others 

reporting headache to be the most common pain of all (Sternbach, 1985). 

It would be misleading to make a comparison between reported prevalence rates without taking 

account of the differing methodologies of the studies in Tables 2.5-2.8. Considering the 

judgements made in relation to the five methodological criteria detailed above (see Section 2.1 (f)), 

it is clear that not all studies in Table 2.5-2.8 can be viewed as unbiased. For example, where 

Herberts et al. (1984) report shoulder pain to be prevalent in only 2% of office workers in their 

baseline cross-sectional survey, it is unclear the extent to which this finding is reflective of the 

prevalence rate of all workers in their target population. Office workers in their sample were very 

much in the minority (for office workers, N = 57; for welders, N =131; for plate-workers, N = 188). It 

is unclear whether this may have led to biases in individuals selecting to take part, or to the under

reporting of pain in some groups, and/or the over-reporting of pain in others. Therefore, it is 

unclear whether the lower pain prevalence in office workers that these authors report is reflective of 

the "true" pain rate in office workers, and is not affected by selection bias or attrition bias. 

One observation that may shed some light on the prevalence of shoulder pain elsewhere is that of 

Niedhammer and colleagues (1998), who report shoulder pain to be much higher in their cross

sectional sample (51.4%) of supermarket cashiers in France. This figure is likely to be nearer to 

the "actual" prevalence of shoulder pain in the target population, given that the authors included 

several controls in an attempt to limit the potential effects of several biases. Selection bias was 

reduced by the focus on one job-type, and both selection bias and performance bias may have 

been reduced by checking for the presence of previous musculoskeletal symptoms and/or pain in a 

physical examination. In addition, these authors quantified the physical exposure of work tasks by 

categorising workers in relation to duration of employment (exclusion of those working less than six 

months as a cashier; number of years worked previously; and number of hours worked regularly). 
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While there may have been selection bias, it is unlikely, given the strict inclusion criteria employed. 

In addition, the focus on the frequency of specific physical work tasks (stooping, working with arms 

above shoulder level, pushing heavy loads, holding heavy loads in position) allowed these authors 

to explore the extent to which exposure took place in the workplace in finer detail (hence reducing 

the potential effect of performance bias and detection bias) as well as allowing for possible 

adjustment for the confounding effect of various aspects of physical load. 

The studies published by Herberts et al. (1984) and Niedhammer et al. (1998) illustrate a large 

discrepancy between prevalence rates of shoulder pain that can be partially understood in terms of 

differing methodologies. However, despite the relative "strength" of the latter study over the former, 

both can still be criticised regarding the extent to which they are representative of their target 

populations. Both Herberts et al. (1984) and Niedhammer and colleagues (1998) report prevalence 

rates from small samples (N = 376; and N = 238 respectively). However, only Niedhammer et al 

provide information regarding the extent to which their sample can be seen to be representative of 

supermarket cashiers in France (reported as N = 106 379 in 1993). It is likely that both of these 

samples represent only a fraction of the workforce they are targeting, making it difficult to 

generalise between both sets of findings and the working population as a whole. 

The two studies discussed above also illustrate two very important pOints regarding this literature 

as a whole. First, the extent to which these prevalence rates are comparable with one another is 

questionable in that both studies record the pain prevalence in two very different populations. As a 

result, the discrepancy in prevalence rates between their samples may be because prevalence 

rates are different in each sample. It is highly possible that shoulder pain is more prevalent in 

supermarket cashiers than it is in shipyard workers (manual or non-manual). It is essential, 

therefore that actual population differences are considered when interpreting the prevalence rates 

in Table 2.4-2.7. 

Second, the extent to which these prevalence rates are comparable with one another is 

questionable in that it could be argued that they record two very different phenomena. Herberts 

and colleagues take a measure of shoulder pain defined as, "pain, stiffness in the shoulder, 
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(excluding effects originating from the neck)", whereas Niedhammer and colleagues take a 

measure of "shoulder disorder", defined as, "any pain, stiffness or discomfort in any of four shaded 

areas on a diagram in the last 6 months". These definitions differ in that: there is use of a diagram 

in one and not the other; they describe pain in different ways ("pain" in one case, "disorder" in the 

other); as well as in the nature of the prevalence they record. Niedhammer et al report on period 

prevalence of six months retrospectively, whereas Herberts et al give no details on the time interval 

to which individuals should attend when reporting shoulder pain. This lack of precision in pain 

outcome could be described as leaving findings open to detection bias, however, more importantly, 

when one attempts to compare both prevalence rates, the extent to which they can be seen as the 

same outcome is limited, and could lead to under- or over-reporting of pain in either group. 

The difficulties with comparing between different pain measures are endemic within this literature. 

Although differences between the pain outcomes applied in these two studies discussed above 

have been focussed upon, in the comparison to other literature available in this area they present 

two reasonably similar descriptions of shoulder pain (in wording at least). Other authors have 

applied very different definitions of "shoulder pain". For example, Holmstrom Lindell & Moritz 

(1992) define shoulder pain as, "neck/shoulder trouble within last year"; whereas Andersen & 

Gaardboe (1993) asked individual to describe "a continuous pain episode in your shoulder lasting 

for a month or more in any period after (they) started (their) career." This issue is discussed in 

more detail in Section 2.4, however it is important to point out here that although Tables 2.4-2.7 

present prevalence and incidence rates of pain, it could be argued that they are not always 

presenting rates of the same phenomena. 

The difficulty in comparing occurrence of pain between definitions is further complicated by the 

various designs used by different authors. Comparing cross-sectional studies in Table 2.4-2.7 with 

the non-cross-sectional studies in Table 2.7, cross-sectional studies may be more open to the 

effects of bias and their analyses complicated by confounding variables. They can however 

provide information on the prevalence of various pain types in a given sample at a given time. 

Prospective studies, on the other hand, have the benefit of better controlling for bias as well as 

minimising (or at least quantifying) confounders. In attempting to gain an overall picture of a variety 
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of pains occurring in a variety of workplaces, both approaches have their strengths and 

weaknesses. It is important, therefore, in interpreting the rates of pain given in Tables 2.4-2.7 that 

consideration is given to the fact that some studies are reporting prevalence, and others incidence. 

Clearly it is difficult to generate an overall picture or idea of the occurrence of pain at work, due to 

differences between studies in the quality of methodologies, the populations studied, the 

populations examined, and the designs used. 

There are however, some overall observations that can be made. According to the evidence 

above, on the whole, pain prevalence appears to be more elevated in working populations than in 

general populations. The majority of studies cited in Table 2.2 report a preponderance of pain in 

more manual occupations, leading to a great deal of debate surrounding the determinants of pain 

in the workplace (Frymoyer & Cats-Baril, 1987; Frymoyer, 1992). Some researchers attribute 

elevated levels of pain in manual labour to physical load at work and others to psychosocial load. 

However, most authors would agree that it is likely to be a combination of both (for a detailed 

discussion of this literature, see Sections 2.3 and 2.4 below). The preponderance of pain in 

working samples is not always consistent, however, as some researchers predicting pain to be 

higher in a specific working population have found pain levels to be comparable with the general 

population (Brown et aI., 1998; Videman, 1984). In addition, other studies report non-work factors 

to be just as predictive of pain as work factors (Papageorgiou et aI., 1998). 

In summary, then, it is clear that pain in general and working populations is common, and research 

shows it to be commonly experienced in a variety of sites. Observations of prevalence and 

incidence are, on the whole, inconsistent, most probably due to differing methodologies and 

populations included. 
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2.3 Evidence for risk factors for pain at work 

Previous research relating work factors to pain is heterogeneous in its approach to pain, pain type, 

design and populations measured. As a result, there is marked inconsistency between findings. 

Indeed, this inconsistency is to be expected given the major differences in methodologies, designs, 

working populations, and pain type examined. Nonetheless, some patterns have emerged, relating 

physical and psychosocial aspects of work to pain. Each of these will be discussed in turn. 

(a) The influence of physical factors on pain at work 

As illustrated in Tables 2.4-2.7, it is generally accepted within the field of occupational health that 

individuals working in manual labour are at greater risk of suffering pain or experiencing an injury at 

work (Burdorf et aL, 1998; Hildebrandt et aL, 1995). This effect of manual labour is often attributed 

to physical activity at work, for instance, increased postural load has been found to increase the 

risk of a variety of pains in a variety of working populations (Gyntelberg, 1974; Herberts et aL, 

1984; Burdorf et aL, 1998; Behrens, 1994; Fujimura, 1995; Heistaro, 1998, amongst others). This 

increased risk of pain has been related to various physical movements, including: repetitive 

movements in musculoskeletal disorders (Herberts et aL, 1984; Lemasters et aL, 1998); heavy 

lifting and back pain (Lau et aL 1995, Macfarlane et aL, 1997); transfer of heavy loads and back 

pain (Fujimura, 1985); and bending and twisting at work in relation to various injury and pain risks 

(Keyserling et aL, 1988, Videman et aL 1989), to name but a few. 

However, findings in working populations are not always consistent, with several researchers 

finding levels of physical activity or workload to be unrelated to increased risk of musculoskeletal 

problems or pain (Bigos et aL, 1991; Oeyo & Tsui-wu, 1987; Fjellman-Wiklund & Sundelin, 1998; 

Papageorgiou et aL, 1998; Wickstrom et aL, 1998). The study by Bigos et al (1991) is particularly 

interesting, as it involved a large sample (N = 1569), representing at least three-quarters of the 

target population. Bigos and colleagues (1991) prospectively measured the incidence of back pain 

in a group of aircraft engineers, from which were identified a large pain-free cohort (N=1569), 

followed for up to three years after baseline. To generate this cohort, extensive screening for 

concurrent illness took place, and participants were excluded if they had back symptoms at 

baseline, or had experienced work-disabling back pain in the last six months. All of these reduce 
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the possibility of selection and performance bias in Bigos et ai's findings, and provide the 

information with which to estimate the potential confounding influences of physical load at work, 

and previous musculoskeletal symptoms. The fact then, that no physical factor was related to back 

pain in Bigos et aI's data is a somewhat powerful finding, and has led to the general belief that the 

role of physical work factors in determining pain is not a straightforward mapping between physical 

load and physical symptoms. 

The diversity of measures used in various studies does not always help to clarify the nature of the 

relationship between physical workload and pain. For example, researchers have employed a 

variety of measures, ranging from workplace observation (for example: Anderson, 1984; Herberts 

et aI., 1984; Burdorf, Naaktgeboren & de Groot, 1993), to self-report of own workload (for example: 

Gatchel et aI., 1995; Bovenzi & Zadini, 1992; Foppa & Noack, 1996; van Poppel et aI., 1998; 

Schwartz et aI., 1998; Pope et aI., 1998), as well as physical examination (for example: Biering

S0rensen,1986; Battie et aI., 1990; Bigos et aI., 1991; Anderson, 1992; Leino & Hanninen, 1995). 

Had there been more uniformity between physical measures, it may be that a more concrete and 

consistent profile of associations between specific physical tasks and pain would emerge from 

research. This is not to say that patterns do not exist, merely that they can only be approximated. 

Thus the extent to which different measures can be compared across populations is restricted. 

However, even where the same measure is used, differing associations are reported. For 

example, nine studies administered the Nordic questionnaire to assess various pain types 

(Kuorinka et aI., 1987) in various populations (Hagen et aI., 1998; Brulin et aI., 1998; Burdorf et aI., 

1998; Fjellman-Wikund et aI., 1998; Harreby et aI., 1996; Moens et aI., 1993; Skov et aI., 1996; 

Suadicani et aI., 1994; Westerling & Jonsson, 1980). Of those that examine low back pain in a 

working population with this measure, prevalence rates differed considerably: 24% in one study 

(Hagen et aI., 1998); 40% in another (Brulin et aI., 1998); 50% in another (Burdorf et aI., 1998), and 

over 60% in yet another (Moens et aI., 1993). 

The most obvious explanation for this inconsistency is that these findings are reflective of actual 

population differences. However, an alternative suggestion has been proposed, that physical 

factors contribute not in terms of physical work, but in terms of the other factors that accompany 
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physical and manual labour. Manual workers, for example, may experience poorer working and 

living conditions than their non-manual counterparts (Davey-Smith, Hart & Watt, 1998; Marks et aL, 

2000). As a result, research in the last twenty years has shifted from the examination of physical 

factors to include the examination of psychosocial factors, either in combination with physical 

factors, or on their own. 

(b) The influence of psychosocial factors on pain at work 

The literature surrounding psychosocial risk factors for pain is also heterogeneous, relating a 

myriad of psychosocial variables to many different types of pain and musculoskeletal symptoms. 

Psychosocial factors are not limited to those experienced directly or indirectly in relation to work, 

but have included variables such as leisure time activities (Papageorgiou et aL, 1998), or the effect 

of not being in work (Harreby et aL, 1996). Table 2.2 shows that the current literature search 

revealed over 100 articles relating psychosocial risks to pain between 1980 and 1998. When the 

potential for different psychosocial measures is taken into consideration, as well as the different 

types of pain, and the variety of working populations, this becomes a very complex literature to 

synthesise. The articles relating firstly to evidence for lifestyle risks for pain in working populations, 

and secondly for work risks for working populations are summarised in Tables 2.8-2.26 in 

forthcoming sections. As already mentioned, these papers are not intended to be a comprehensive 

list, but are merely indicative of the variety and magnitude of literature available in this area, and 

the various approaches that have been applied. 

(c) Associations between demographic factors and pain at work 

Throughout the literature, several different lifestyle factors have been related to increased risk for 

pain at work. Tables 2.8-2.11 summarise the evidence for the associations between these factors 

and a variety of different pains. As can be seen, individuals in certain demographic groups have 

been reported to be more at risk of work-related pain. These effects are discussed below. 
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(i) Age and pain risk 

Pain prevalence has been shown to vary across different age groups using a variety of different 

pain measures in a variety of different populations (see Tables 2.8-2.11 below). The pattern of this 

variability is not uniform across age groups. In some cases, pain prevalence or incidence is higher 

in older age groups (Westerling & Jonsson, 1980; Herberts et aI., 1984; Videman et aI., 1984; Deyo 

& Tsui-wu, 1987; Helliwell et aI., 1992; Westgaard & Jansen, 1992; Andersson et aI., 1993; Moens 

et aI., 1993; Masset et aI., 1994; Suadicani et aI., 1994; Toroptsova et aI., 1995; Hagen et aI., 

1998; Niedhammer, 1998), while in others reported pain is higher in younger age groups 

(Sternbach, 1985 ; Westgaard et aI., 1993; Fujimura et aI., 1995). In addition, the strength of this 

association varies, with some authors reporting a crude association between age groups and pain 

prevalence or incidence, but no adjusted association (Bigos et aI., 1991; Bergenudd & Nilsson, 

1994); while other authors report the converse (Ahlberg-Hulten et aI., 1995). 

Many authors do not actually report adjusted associations between age and pain prevalence or 

incidence, but assume age to be an important confounder, adjusting for it in multivariate analyses, 

or presenting data stratified by age group (Hasvold & Johnsen, 1993; Croft & Rigby, 1994; Engels 

et aI., 1996; Skov et aI., 1996; Thorbjornsson et aI., 1998; Wickstrom & Pentti, 1998). Clearly, 

therefore, the association between age and pain is complex, and at times has not even been 

observed at all (Rafnsson et aI., 1989; Anderson, 1992; Manninen et aI., 1995; Ebeltoft et aI., 1996; 

Lemasters et aI., 1998; Van Poppel et aI., 1998). 

In interpreting the relationship between age and pain, it is important to consider the methods used 

in different studies. Although many studies in Table 2.8-2.11 report an association between age 

group and pain, very few do so on the basis of what might be considered "strong" evidence. In a 

reasonably large sample (N=1573) of Canadians randomly selected in a cross-sectional study for 

telephone interview, Pryse-Phillips and colleagues (1992), for example, report headache to be 

more common in individuals aged between 25 and 44 than in other age groups. However, it is 

possible that the final study sample could be described as somewhat biased, given the attrition rate 

reported by these authors. Of over 24 000 households randomly selected and approached for 

interview, the authors were unable to contact over 16 000, and a further 983 households were 
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described as "ineligible" calls. Of the 6502 households with whom contact could be established, 

more than half (3597; 55.3% of those contactable) refused to participate in the interview. It is 

unclear why this was the case, and the authors offer little insight as to why the refusal rate was so 

high. It is possible that those who were interviewed were biased in a particular direction regarding 

their reporting of headache, although the nature of this is difficult to surmise given the lack of 

information provided by authors. An analysis of non-responder data might have helped to clarify 

whether those responding were (for whatever reason) different from those who did not. At the very 

least, it is unclear to what extent the 2905 who agreed to be interviewed were representative of the 

age groups found in the 24 159 target population. 

The sampling technique used by Pryse-Phillips and colleagues prevented them from gaining 

background information on non-responders. Although these authors were able to establish 

demographic characteristics of their cross-sectional sample, very little information was recorded in 

relation physical or psychosocial workload, with questions being focussed on capacity to continue 

"daily activities". It is on the assumption that these "daily activities" would include work that the 

study by Pryse-Phillips and colleagues is included in the current review, although the authors do 

not discuss physical or psychosocial work factors specifically. The lack of specification of 

outcomes (potential detection bias) leads to difficulties in interpreting Pryse-Phillips et ai's results, 

both internally, and externally in relation other studies. 

There is one final criticism of Pryse-Phillips et ai's study that deserves mention. These authors 

provide only univariate analysis of the associations between all psychosocial factors and 

headache. Without adjustment for potential confounders, it is unclear whether the "age 

association" they report is in fact between age and headache, or whether this was the observation 

of the influence of another confounding factor, or indeed an interaction between age and another 

factor. Given that Pryse-Phillips et al also report a gender-difference in the prevalence of 

headache, it is possible that these two were interacting with one another. Without adjustment for 

confounders, it cannot be gauged to what extent the influence of age can be separated from that of 

other factors. 
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One does not have to look far in the literature to find evidence of the effect of age interacting with 

other demographic factors in relation to the prevalence of pain. Many authors report an interaction 

between age and gender. For example, some authors report variation in pain prevalence or 

incidence in older age groups, but only in men (Hildebrandt et aI., 1995; Foppa & Noack, 1996; 

Westgaard & Jansen, 1992; Heistaro et aI., 1998), while other authors report highest prevalence in 

men aged 55-59, and in women aged 50-55 (Andersson et aI., 1993). Other demographic 

variables appear also to interact with age, as Bergenudd & Nilsson report the risk of 

musculoskeletal pain to be higher in older individuals with lower levels of education (1994). For 

example, examining low back pain in nursing aides, Fujimura and colleagues (1995) report an 

association between age and low back pain, such that prevalence rates are higher in younger age 

groups. Multivariate analysis showed middle-age (in this case the mean age) to be the second 

highest predictor of back pain in their population (Fujimura et aI., 1995). Videman et al. (1984) also 

report an association between low back pain and age in nursing aides, however they report pain 

prevalence to increase with age. 

These differing findings are likely to be related to methodological differences in studies. Both 

studies assume physical load from job titles, which, assuming standardised measures were 

adopted, may limit the potential influence of selection bias. In addition, both adjust for confounders 

such as gender through multivariate analysis and/or stratification, and both present data from at 

least two-thirds of their target populations. However, Fujimura and colleagues provide details of 

previous pain symptoms in their questionnaire, whereas Videman et al (1984) make no such 

provision. Fujimura et al are therefore able to adjust for the potential effects of previous symptoms 

on the association between age and low back pain, whereas forVideman and colleagues (1984) 

this is not possible. Therefore it is unclear whether the association between back pain and age 

reported by Videman et al is related to age per se, and is not a combined effect of age and 

previous pain history. This may explain the increase in age, as one might expect that the older an 

individual is, the longer a medical history they have, and the more likely they are to have had a 

previous pain symptom within this history. 

It is important to draw some sort of conclusion as to whether there is an association between age 

and pain, and this can best be done in relation by examining methodological criteria on which the 
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studies in Table 2.8-2.11 were judged. Of the thirty-two studies reporting an adjusted or 

unadjusted association between age and pain (nineteen an unadjusted association only; three an 

adjusted association only; and ten an association before and after adjustment), ten met with four or 

more quality criteria discussed in Section 2.1 (e) above (Westerling & Jonsson, 1980 ; Bigos et aI., 

1991; Chiou & Wong, 1992; Moens et aI., 1993; Masset & Maclaire, 1994; Fujimura etal., 1995; 

Manninen et aI., 1995; Foppa & Noack, 1996; Suadicani et ai., 1994; Niedhammer et ai., 1998), and 

two of which met with all five criteria (Chiou & Wong, 1992; Manninen et aI., 1995). 

Findings from studies meeting with all five criteria directly contradicted each other, with one 

reporting an unadjusted and adjusted association between age and back pain (Chiou & Wong, 

1992); and the other no such association before or after adjustment (Manninen et ai, 1995). Both 

of these studies focussed on specific working groups participating in manual labour, with Chiou & 

Wong focusing on nurses, and Manninen and colleagues studying farmers. Both studies used 

respective job titles as indicators of physical load, both take measures of previous pain, and both 

adjusted for confounders using regression analysis. One striking difference between samples is 

that the mean age in Manninen et ai's sample was much higher (49.3 years in men, and 49.5 years 

in women) than in Chiou & Wong's sample (25.2 years). It may be then that this discrepancy 

between findings is the result of these age differences (thus over-population of certain age groups 

in their respective samples). 

Clearly the relationship between age and pain is a complex one. Given the variety of populations 

addressed, different types of pain examined, different methods and designs used in exploring the 

relationship between age and pain, it is perhaps not remarkable that the effect of age is not uniform 

across studies. An important observation to make about all the studies in Tables 2.8-2.11, is that 

the inclusion of age in analyses, even if it is just as a confounder, appears to alter the effects of 

other variables on pain. As such, it is likely that age-specific variability between pain prevalence 

does exist, either directly or indirectly, although the nature of this variability is not easy to predict. 

(ii) Gender and pain risk 

Tables 2.8-2.11 also summarise observed relationships between gender and a variety of pains in a 

variety of populations. An association between gender and pain prevalence is common in the 
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literature (see Tables 2.8-2.11 below), and the majority of authors report higher prevalence or 

incidence in women (Westerling & Jonsson, 1980; Sternbach, 1985; Oeyo & Tsui-wu, 1987; 

Biering-Sorensen & Thomsen, 1986; Pryse-Phillips, 1992; Andersson et aI., 1993; Hasvold & 

Johnsen,1993; Croft & Rigby, 1994; Hildebrandt et aI., 1995; Leino et ai, 1995; Foppa & Noack, 

1996; Harreby et ai., 1996; Heistaro et aI., 1998). Moreover, this gender effect appears to be 

stable over time, and has been observed in the same cohorts: one (Biering-Sorensen & Thomsen, 

1986); ten (Leino et aI., 1995) and twenty-five (Harreby et aI., 1996) years apart. 

Tables 2.8-2.11 show that sixteen studies report an association with gender, eleven of which report 

an association after adjustment for other factors. Only four of the studies reporting an adjusted 

association between gender and pain meet four or more of the "quality criteria" described in 

Section 2.1(e) above (Westerling & Jonsson, 1980; Bergenudd & Nilssson, 1994; Harreby et aI., 

1996; Foppa & Noack, 1996; Skov et ai, 1996). As such, it is difficult to draw any conclusions 

regarding studies (other than the four discussed above), without taking account of the fact that they 

were not all of the same quality of design, and many have some important elements missing. 

Leino and colleagues (1995), for example, report a relationship between gender and 

musculoskeletal pain both before and after adjustment for confounders. These authors measure 

physical load in their sample in detail and their self-report measure of "musculoskeletal morbidity" is 

comprehensively verified by a physical examination. However, despite these advantages in 

reducing bias, their findings may be affected by attrition bias, as only 901 of the 2653 individuals 

(35%) that were originally approached were included in the final cohort. In addition, follow-up of 

individuals who remained "occupationally active" was complete for only half (N = 411) of this cohort 

ten years later. This means that the resulting sample represented less than one fifth of those first 

approached for participation. Leino and colleagues report some descriptive differences between 

non-responders and responders, although these are not formally analysed. It is unclear, therefore, 

the extent to which Leino et ai's resulting cohort can be seen to be representative of the original 

sample, or whether it can only be seen to be representative of those who were willing to participate, 

responded, and who were still able to work and interested in responding ten years later. Moreover, 
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the possibility of attrition bias means that the extent to which characteristics potentially affecting 

outcomes differed between responders and non-responders cannot be estimated. 

Just as difficulties can be highlighted regarding studies that present a relationship between gender 

and pain, so issues can be raised with regard to studies that do not present a relationship between 

gender and pain. Toroptsova and colleagues (1995), for example, report no gender difference in 

the prevalence of lower back pain (LBP), focusing on employees of a machine-building factory in 

order to adjust for the influence of physical load. These authors include a physical examination in 

their design, but do not report taking a history of previous pain or medical problems, thus not 

allowing for adjustment for ongoing medical conditions or previous pain problems. Moreover, as 

they present only univariate and bivariate analyses of associations, there is no way to assess 

whether the lack of an association between gender and LBP in their study is "real" or the result of 

the gender association being disguised or altered by the influence of another factor. 

Indeed, an interaction between gender and other factors is common in the literature, and has been 

reported by many authors (Bergenudd & Nilsson, 1994; Papageorgiou et aI., 1998; Thorbjornsson 

et aI., 1998). It would appear that the potential for interaction with gender extends beyond other 

demographic factors, as some authors report an interaction between gender and pain type. Skov 

and colleagues (1996), for example, report neck and shoulder pain to be more prevalent in women 

than in men, but do not find the same association in back pain. 

Gender specific variation in the perception of pain is not a new finding in pain research, as over 

recent decades it has become generally accepted that both women and men tend to experience 

pain, report pain, and be affected by it in different ways (Unruh, 1996). It is therefore not surprising 

that interaction between gender and work factors in relation to pain prevalence has been reported. 

What is surprising, however, is the extent to which there is evidence of no gender effect in studies 

of reasonable quality. Three studies report no gender difference in pain prevalence after 

adjustment for other factors (Bigos et aI., 1991; Rotgoltz et aI., 1992, Suadicani et aI., 1994), two of 

which meet four of the five methodological criteria discussed in Section 2.1 (d). However, in every 

case these authors placed gender into their adjustment models as a single factor, rather than 
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analyse each gender separately. Indeed, where genders are analysed separately, different pain 

risk profiles emerge (Bergenudd & Nilsson, 1994; Papageorgiou et aI., 1998; Thorbjornsson et aI., 

1998). This can be seen clearly in the discussion of Papageorgiou et ai's findings for the 

interaction between work factors and gender below (see Section 2.3(e)). It can be argued that the 

lack of association between gender and pain in the studies above (Bigos et ai, 1991; Rotgotlz et ai, 

1992; and Suadicani et ai, 1994) have been "hidden" in the type of analyses these authors carried 

out. Had both genders been analysed separately, perhaps (and only perhaps) gender variation 

would have been more observable. 

There have been several explanations proposed in relation to the gender differences found in pain. 

It has been suggested, for example, that gender differences in reporting pain are the result of a 

diminished pain threshold in females, and hence an increased sensitivity to painful stimuli 

(Theorell, 1992). Theorell and colleagues provide evidence for a gender difference in pain 

perception, suggesting that pain threshold may provide the key to understanding gender 

differences in pain experience. This would suggest that gender effects are due less to differences 

in the occurrence of pain, but more to the propensity to experience it, or to report it (Theorell et aI., 

1992). Indeed, most authors would agree with the observation that gender-related variability in 

pain is related to a combination of biological, psychological and social factors (Unruh, 1996). 

Leino and colleagues compared subjective pain symptoms with the results of physical 

examinations by physiotherapists, in relation to a number of different pains and different 

occupations (1995). Although perceived symptoms tended towards agreement with clinical pain 

indices for many factors (for example occupation type) there was a gender-related difference 

between subjective symptoms and clinical findings. Specifically, in their one-year follow-up study, 

women were significantly more likely to report pain in the shoulders, neck, back and limbs. Clinical 

observations of these body sites showed no gender differences, suggesting a discrepancy between 

the perceptions of pain, and the actual clinical evidence of pain. Although Leino et al.'s study 

sample was likely to be prey to bias (see above), this finding pOints to the potential importance of 

studying pain perceptions as well as pain prevalence, an issue that will be discussed in more detail 

in Section 2.5. For the moment, however, it is important to note this finding as indicative of the 
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complexity of the relationship between gender and pain, and the potential for gender-related 

inconsistencies in pain reporting, dependent on the measure taken. 

In relation to previous research, therefore, it is clear that there are observable gender differences in 

the prevalence of pain at work. It is not always the case that pain is more prevalent in one gender 

than the other, but that pain appears to be different in relation to gender, such that some factors 

are more associated with pain in men and others with pain in women. For now, it can be 

concluded that there appears to be gender-specific variation in the prevalence of pain in the 

workplace, although the nature of this relationship is not always consistent between studies. 

(iii) Other demographic variables and pain risk 

Tables 2.8- 2.11 show that other relationships between other demographic variables (family 

circumstances, smoking, socioeconomic group, education and previous symptoms) and pain 

prevalence have been reported, although these factors tend to have received less research 

attention than age and gender overall. Each of these factors will be discussed below in turn. 

Ten studies report an association between socioeconomic circumstances and pain prevalence, five 

as a crude association before adjustment (Westerling & Jonsson, 1980; Deyo & Tsui-wu, 1987; 

Andersson et aI., 1993; Bergenudd & Nilsson, 1994; Xu et aI., 1996; Hagen et aI., 1998) and five as 

an adjusted association when other factors are taken into consideration (Westerling & Jonsson, 

1980; Biering-Sorensen & Thomsen, 1986; Croft & Rigby, 1994; Harreby et aI., 1996; Heistaro et 

aI., 1998 Biering). Limited support can be seen for an adjusted association where studies are of 

reasonable quality (Westerling & Jonsson, 1980; Croft & Rigby, 1994; Harreby et aI., 1996; 

Heistaro et aI., 1998); some of which are reported after long-term follow-up. Harreby and 

colleagues (1996), for example, followed up a cohort of Danish school children examined twenty

five years earlier (in 1965) for musculoskeletal health. Individual physical load at work was 

examined in the follow-up cross-sectional questionnaire, and history of previous low back pain 

symptoms were approximated by results of physical examinations carried out in 1965. Although 

this represented a somewhat small sample (N = 578) they represented the majority of the original 

1965 cohort (90.3%). Cross-sectional data from 83% of this cohort revealed that lower social 
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group (as defined by a standardised classification system and occupational titles) was the most 

important risk factor for the development of severe LBP men. No such association was found for 

women. Not only does this finding provide a reasonable illustration of the relationship between 

socioeconomic circumstances and increased risk of pain, but it also shows the potential for 

interaction between gender and other factors as discussed above. This interaction between 

socioeconomic circumstances and gender is also noted in other cross-sectional studies of 

reasonable quality (Croft & Rigby, 1994). 

Individuals in less privileged socioeconomic circumstances have also been shown to be more at 

risk of neck/shoulder pain in studies of reasonable quality (Westerling & Jonsson, 1980). This 

relationship is not always observed, however, with some authors reporting no association between 

socioeconomic factors and back pain in prospective studies that met four out of the five "quality 

criteria" discussed in Section 2.1 (e) above (Bigos et aI., 1991; Masset et aI., 1994; Foppa & Noack, 

1996). 

One of the greatest difficulties in interpreting socioeconomic data lies in the variety of measures 

that are applied. The studies in Tables 2.8-2.11 range from classifying individual occupations by 

standardised systems (Biering-Sorensen & Thomsen, 1986; Croft & Rigby, 1994; Hildebrandt et aI., 

1995; Xu et aI., 1996; Papageorgiou et aI., 1998), to more vague classifications such as "white" 

versus "blue" collared workers (for example, Heistaro et aI., 1998). As such studies may be prone 

to selection and detection bias, and researchers should be cautious when drawing conclusions, 

given that one can never be sure that the measures of socioeconomic circumstances in one study 

correspond with the measures used in another. However, even where the measures used to 

classify socioeconomic status are similar, findings are inconsistent. For example, Biering

Sorensen and Thomsen (1986) report a relationship between lower socioeconomic status (and 

back pain in a general population, whereas Croft & Rigby (1994) report no such relation using the 

same classification system in examining back pain in a general population. Although both authors 

report on general populations, the extent to which these two findings can be compared, however, is 

questionable. For instance, whereas Croft and Rigby discuss prevalence of "any problems with a 

bad back" (1994), Biering-Sorensen & Thomsen discuss recurrence or first time experience of 

33 



"pain or other trouble in the lower part of [one's] back" (1986). This issue is discussed in more 

detail below in Section 2.4, however it suffices to say here that the differences in definitions of pain 

outcome used in studies make comparison between studies problematic, and prevent overall 

conclusions being made. 

Another difference that may partially account for the discrepancy between these two findings is that 

Biering-Sorensen & Thomsen provide longitudinal evidence from two cross-sectional studies 

twelve months apart, whereas Croft and Rigby present only cross-sectional evidence from one time 

period. In this way Croft and Rigby report an association between socioeconomic status and 

(recalled) pain prevalence within the last month, whereas Biering-Sorensen & Thomsen report an 

association between socioeconomic group (SEG) and recurrence or first time experience of low 

back pain within their twelve-month follow-up. Taking these observations into consideration, it may 

be that although the same measure of socioeconomic circumstances was being applied in similar 

population, both sets of authors were in fact measuring different phenomenon within different time 

intervals. 

In terms of the validity of the socioeconomic group classification system (SEG) applied by Croft and 

Rigby (1994) and Biering-Sorensen and Thomsen (1986), it is not clear whether SEG can be seen 

as a valid approximation of a relationship between pain and deprivation (or not). For example, 

there were observed differences between measures of deprivation taken within Croft and Rigby's 

study, such that an association was reported between income and back pain, but no association 

between SEG and back pain (Croft & Rigby, 1994). In addition, this was the case for women, and 

not for men, again reaffirming the potential for interaction between gender and other demographic 

factors. It can be concluded, therefore, that there appears to be an association between 

socioeconomic circumstances and work-related pain, however the magnitude of this relationship 

differs in relation to design, measure of socioeconomic status applied, and most likely in relation 

other demographic factors. 

There is some evidence to suggest that prevalence of back pain is higher in those with lower levels 

of education in general populations (Bergenudd & Nilsson, 1994; Croft & Rigby, 1994; Oeyo & Tsui-
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wu, 1987; Heistaro et aL, 1998) and in working populations (Chiou & Wong, 1992; Foppa & Noack, 

1996; Harreby et aL, 1996; Toroptsova et aL, 1995). Once again, however, only some of these 

studies report relationships after adjustment, and many of these in studies that were of "better 

quality" than others (Croft & Rigby, 1994; Foppa & Noack, 1996; Heistaro et aL, 1998; see Table 

2.8-2.11). Contradictory evidence is published in a study of reasonable quality (Bigos et aL, 1991; 

see above for more details of this study). However, to view these studies as "contradictory" at 

"face-value" is somewhat misleading, as there is substantial variety in the measures of "educational 

level" used within studies. For example, those studies reporting an association between pain and 

"educational level" do so in terms of: "highest qualification achieved" (Croft & Rigby, 1994); "basic 

education" versus "higher education" (no further details reported; Foppa & Noack, 1996); or 

"number of school years" (Heistaro et aL, 1998). Moreover, the study reporting no association 

between pain and "educational level" did so as "highest level of education" (five points of exit 

ranging from "Grade school" to "Graduate or Professional School"; Bigos et aL, 1991). It may be, 

therefore, that the lack of association between education and pain in Bigos et aL's study was 

related to the way it was categorised in analysis. As such, the variable of level of education may 

be less clearly associated with pain prevalence when split into more discrete qualitative categories, 

as opposed to using the dichotomous or continuous indexes of education used by Croft and Rigby 

(1994), Foppa & Noack (1996), and Heistaro et aL (1998) discussed above. 

Very little research has been done relating levels of education to other (non-back) pain, but in that 

which has been done, it would appear that, as with back pain, higher levels of education are 

associated with a lower risk of various musculoskeletal pains in younger individuals (Bergenudd & 

Nilsson, 1994). It is likely, therefore, given this and the evidence in Table 2.8-2.11, that the level of 

education achieved is associated with pain prevalence. Given the variety of differing measures of 

educational level between studies, however, any overall conclusions should be made with caution, 

and with full consideration of the methodological differences between studies. 

Previous research explores the potential links between family circumstances (such as marital 

status and family size) and different types of pain. Being married has been related to an increased 

risk of back pain in studies of reasonable quality (Chiou & Wong, 1992), although this association 
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was shown to disappear after adjustment. There is also evidence that marital status presents no 

increased risk for a variety of pains including back pain (Oeyo & Tsui-wu, 1987; Westgaard & 

Jansen, 1992; Bergenudd & Nilsson, 1994; Masset et aI., 1994; Suadicani et aI., 1994; Ahlberg

Hulten et aI., 1995; Manninen et aI., 1995; Foppa & Noack, 1996), although only of one these 

studies meets with all five methodological criteria discussed in Section 2.1 (e) above (Manninen et 

aI., 1995). It is possible that marital status interacts with perceived support, and there is a growing 

literature linking pain with support at work (see Section 2.3(d) below); as well as that linking social 

support with health in general (Ornstein & Sobel, 1986; Berkman et ai., 2000). However this 

evidence suggests that pain and other negative health outcomes are more likely where social 

support is less, which would appear to conflict with some marital status findings. Of course any 

explanations within the literature are dependent on the extent to which marital status can be seen 

as a valid measure of support, about which there is considerable debate (Schwarzer, Knoll & 

Rieckmann, 2003). It is reasonable to conclude, therefore, that there may be a relationship 

between marital status and pain. However this relationship is not always consistent within the 

literature, and across designs and populations. 
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Table 2.8 
Cross-sectional studies examining demographic and lifestyle risks for pain at work, as measured in a general or clinical population, sorted by pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through mUltivariate analysis or stratification; 

no crude association or effect found; - - no association or effect found after adjustment 

Back pain Age 

x 
+,X 

.... ........................................... _ ......•. 

Xu et aI., 1996 acde 

Other pain 

'adjusted association between pain and income, but not with socioeconomic group 
Pain types: MSK= Musculoskeletal Pain; NSP = NeckfShoulder Pain 

o 

Age 

'inc. measure of physical load; binc. measure of symptom or pain history; Cadjusted for confounders; dN=1000 or more in final sample; eresponse rate 80% or more 

Gender Socioeconomic Education Marital status Family size 
group/Income 

X,++ ++ ++ 
.......... ---_ .. _ .......... ... _ .. _-_ .. _ ....... -

++ + ++ 

0 0 

0 

0 + 0 

Gender Socioeconomic Education 
group/Income 

+ + 0 

+, ++ ++ 
+ 0 0 

+ 0 0 

o 
-, ++ 0 

o 

o 
o ........................................... _ .... 
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Table 2.10 
Cross-sectional studies examining demographic and lifestyle risks for pain at work, as measured in a working population or comparing working populations, sorted by pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through multivariate analysis or stratification; 
- no crude association or effect found; - - no association or effect found after adjustment. 
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Table 2.11 
Studies of mixed design examining demographic and lifestyle risks for pain at work, as measured in a working population or comparing working populations, sorted by pain type & design 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through multivariate analysis or stratification; 

- no crude association or effect found; - - no association or effect found after adjustment. 
'inc. measure of physical load; binc. measure of symptom or pain history; Cadjusted for confounders; dN=l 000 or more in final sample; ·response rate 80% or more 
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Studies in «alies were taken from SUbsequent systematic reviews, and not from the current literature review (see Section 2.3(h) below) 
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Of the few authors examining the effect of having a family on pain risk, Brulin and colleagues 

(1998) report an increased risk of back pain in women with children at home, whereas Westgaard 

& Jansen (1992) report an association between not having children and low back pain. In 

interpreting these findings, it is important to consider that neither of these findings met with all five 

criteria for "strong" evidence in the current review. Although both adjusted for relevant 

confounders, neither drew conclusions from very large samples (N = 361; and N = 210) 

respectively) and only Westgaard & Janssen (1992) adjusted for previous musculoskeletal pain. 

It is difficult to interpret these findings, therefore, particularly in light of the lack of association 

between family size and pain published in studies of reasonable quality elsewhere (Masset et aI., 

1994; Ahlberg-Hulten et aI., 1995; Foppa & Noack, 1996). It can be concluded that there is some, 

if inconsistent, effect of family circumstances on pain prevalence. 

Several of the studies summarised in Tables 2.9-2.12 show smokers to have an increased 

likelihood of back pain (Biering-Sorensen & Thomsen, 1986; Croft & Rigby, 1994; Foppa & Noack, 

1996; Harreby et aI., 1996; Heistaro et aI., 1998; Manninen et aI., 1995; Toroptsova et aI., 1995) 

while others find no such relationship (Masset et aI., 1994; Klaber-Moffett et aI., 1993; Suadicani et 

aI., 1994; Van Poppel et aI., 1998). This discrepancy between findings is only marginally 

diminished when the quality of studies is taken into consideration, with several of the studies 

reporting associations between smoking and pain (Croft & Rigby, 1994; Foppa & Noack, 1996; 

Harreby et aI., 1996; Manninen et aI., 1995); as well as several of the studies reporting no 

association between smoking and pain (Masset et aI., 1994; Suadicani et aI., 1994; Van Poppe I et 

aI., 1998). All of these studies meet four out of the five criteria discussed above (see Section 

2.1(f)). 

There also appears to be some interaction between smoking and other factors such as pain type. 

Skov and colleagues found smoking to be a predictor of shoulder pain, but not neck pain (Skov et 

aI., 1996). Moreover, interactions between smoking and gender have also been noted. Manninen 

et al. (1995) report smoking to be predictive of, neck, shoulder, and lower back pain, but only in 

men. Clearly the effect of smoking on pain risk is a complex phenomenon, and as with most other 

demographic variables, many authors have sought to interpret it in both biological and psychosocial 
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terms. One important feature of this relationship is the observed relationship between smoking and 

socioeconomic status, whereby it has been argued that smoking is one of several co-existing 

factors that contribute to poor health and deprivation (Reijneveld, 1998; Macintyre, Maciver & 

Sooman, 1993; de Vries, 1995; Townsend, Roderick & Cooper, 1994). 

One final variable that is included in Tables 2.8-2.11 is the influence of previous pain. The 

importance of this variable has already been raised in relation to potential sources of bias 

discussed in Section 2.1 (e) above. This variable can be seen as a demographic variable in that: it 

describes an invariant aspect of a population at the given time or period of study and as such it 

may be conceptualised as an individual factor. Indeed many authors including previous pain in 

their design treat it as a risk factor and/or a confounder. 

Research shows that the effect of previous pain appears to be relatively consistent, with several 

authors reporting significantly higher pain prevalence in those with a history of pain. This is the 

case for back pain (Bigos et aL, 1991; Papageorgiou et aL, 1998; Thorbjornsson et aL, 1998; Van 

Poppel et aL, 1998) as well as other musculoskeletal complaints (Helliwell et aL, 1992; Lemasters 

et aL, 1998; Westgaard & Jansen, 1992; Westgaard et aL, 1992). Moreover, in prospective data, 

previous pain appears to be a significant predictor of incident pain in several cases (Bigos et aL, 

1991; Lemasters et aL, 1998; Westgaard & Jansen, 1992; Westgaard et aL, 1992; Westgaard et 

aL, 1993; Papageorgiou et aL, 1998; Van Poppel et aL, 1998). 

It is logical that previous pain would predict subsequent pain, therefore at "face-value", this finding 

is perhaps not remarkable. It has been argued that a predisposition to experience pain is indicative 

of medical factors such as a chronic condition or previous musculoskeletal injury (Bongers et aL, 

1993). However, several of the studies presenting adjusted associations between previous and 

subsequent pain account for other musculoskeletal symptoms; adjust for physical workload; and/or 

adjust for other confounders (Papageorgiou et aL, 1998; Van Poppel et aL, 1998). In this way, 

previous pain may be significantly related to subsequent pain, even where the effects of physical 

load or co-morbid musculoskeletal illness were taken out. In addition, Bigos and colleagues (1991) 
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report previous pain to be predictive of new back injury in a working cohort where no previous pain 

problem was apparent. 

It is possible that the report of previous pain is indicative of a dispositional tendency to perceive or 

attend to pain when it happens, rather than of a predisposition to a medical or work-related 

musculoskeletal disorder. Although there is some evidence to suggest that dispositional (rather 

than medical or work-related) factors may also be related to pain (Bigos et aI., 1991; Klaber

Moffett et aI., 1993; Gatchel et aI., 1995; Karoly et aI., 1996), in most of the studies in Tables 2-9-

2.12 the distinction between dispositional and physical factors is impossible to make. Indeed, the 

fact that there is cross-sectional (Fujimura et aI., 1995) and prospective (Klaber-Moffett et aI., 1993) 

evidence of reasonable quality against an association between previous pain and subsequent back 

pain reports suggests that this effect is more complex than it would seem. As with many of the 

factors already discussed, it seems likely that the prevalence of pain is the result of a combination 

of biological and dispositional factors. 

One issue with research measuring previous pain is that these studies tend to focus on pain that is 

troublesome or problematic in nature, presumably on the assumption that controlling for or 

excluding a "troublesome or problematic" musculoskeletal disorder will enable examination of a 

cohort that was previously "pain-free", or for whom previous pain can be quantified (for a detailed 

discussion of this issue, see Methods Section 3.1). This would seem to be sensible and achievable 

where the focus of study is site-specific pain of a specific intensity. It may be that these individuals 

are indeed free of specific troublesome pain, however this approach does not take into 

consideration all of the pain that occurs on a daily basis, nor does it consider pain that occurs for 

reasons not related to musculoskeletal disorders. Pain is commonly observed in a variety of 

serious and non-serious conditions (Ogden, 1998; Main & Spanswick, 2000), the experience of 

which could be described as "previous pain". An individual participating in a back pain study, for 

example, may have experienced pain of reasonable intensity due to an uncharacteristic kidney 

infection in the previous twelve months, and may therefore report previous back pain. This bears 

no relation to a musculoskeletal disorder, nor does it relate to an ongoing chronic condition. 

However, it is "previous pain" in the back nonetheless. It is essential, therefore that the cause of 
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pain is recorded, and although it does take place in some studies measuring previous pain, often 

the cause of specific pain in specific sites is assumed. 

In taking a general approach to pain, the extent to which previous pain can be is problematic, and it 

is perhaps more meaningful to record whether the individual has a chronic condition or not. This, 

combined with a measure of pain cause, can be used to gauge the extent which pain experienced 

might be expected as a result of a musculoskeletal disorder, chronic condition, or anything else for 

that matter. Moreover, this may reduce performance bias, so that researchers can be clearer as to 

whether the pain reported in a study is the result of the exposure to the variable they wish to study 

(in most cases, work) as opposed to any other variable (for example, genetics). Finally, inclusion 

of a measure of concurrent illness enables evaluation of the extent to which concurrent illness may 

have a confounding influence on the propensity to report pain which reported pain (if indeed it 

does). 

(d) Interpreting the effects of demographic variables on pain risk 

There is a great deal of inconsistency within the literature surrounding demographic and lifestyle 

risks for pain. Where a risk for pain is reported, there tends also to be evidence to support no 

elevated risk for that variable. This is the case for every risk factor reported in Tables 2.8-2.11. 

It is important to remember however, that not all of this evidence is equal, and while many 

observations come from studies of reasonable quality, others do not measure key variables, do not 

adjust for confounders and/or report on small samples with high attrition rates. 

As discussed above, several authors have proposed a variety of explanations for associations 

between demographic variables and pain, ranging from physical to psychosocial mechanisms. 

Given that many of the effects discussed above represent interactions between different factors 

such as gender and age, age and socioeconomic status and so on, it is likely that a combination of 

different risk factors, rather than of single risk factors alone affects pain risk. Indeed, whether the 

influences of socioeconomic opportunity, manual labour, smoking and poor health can be 

separated from one another at all is debateable and it is likely that their combined influence 

contributes to ill-health and deprivation. It may be then that these indices of less healthy 
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psychosocial circumstances combine to intensify the experience of pain. Section 2.2 above 

discusses the possible elevated risk of pain in manual workers, and suggests that physical load 

may be only one of the contributory factors. Many authors have suggested a link between the fact 

that manual labour is often accompanied by poor pay, and the fact that it is usually done by those 

with lower levels of educational achievement (Marks et aI., 2000). It is unclear whether this is due 

to the physical factors (for example diet; physical work) or psychosocial factors (for example 

restricted opportunities; low self-esteem), and is likely to be a combination of both. In addition, the 

discussion of the influence of previous pain above (Section 2.3(c)) suggests that the effects of 

demographic factors are difficult to separate from dispositional factors, and the report of pain is 

likely to be influenced by both (Horn & Munafo, 1997; Skevington, 1995). 

The current thesis argues for the importance of pain perceptions, and seeks to highlight the 

psychosocial accounts of lifestyle factors and their influence on pain. It will be argued that the pain 

experience is as important to document as the occurrence (prevalence or incidence) of pain, and 

therefore the influence of psychosocial factors on the pain experience merits study. In relation to 

this perspective, the current study questions whether manual labour or poor lifestyle predict pain 

specifically, or whether when pain occurs, these factors contribute to an unhealthy environment in 

which to experience pain. As such, specific lifestyle variables may contribute to a psychosocial 

environment that influences an individual's experience of pain, as well as their propensity to report 

it. As will be argued later (Section 2.4) aspects of the psychosocial environment in relation to the 

experience of chronic pain is well-discussed in the literature, however, few researchers have 

explored its influence on the pain experience, from a generic epidemiological perspective. 

Regardless of whether previous pain is indicative of biological or dispositional factors (or both), 

there is a clear observation to be made here. Put simply, it would appear that some people 

experience pain more regularly, and are troubled by it more or less than others over time. Very 

little is recorded about the pain experience in the stUdies reviewed here, an issue that the current 

study aims to address (see Section 2.4). 
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The current study will examine a selection of the demographic factors discussed above (age, 

gender, marital status, family size, chronic condition as a proxy of previous pain) and their relation 

to pain prevalence. Based on previous literature, some of the differences between demographic 

groups can be predicted while others cannot. 

The rationale for examining pain as a general concept will be discussed in detail in Section 2.4. 

For now, however, in relation to the demographic literature discussed above, it is expected that: 

• the prevalence of general pain in a working population will be high (H 1) 

• pain prevalence will differ in relation to pain type (H2 ) 

• pain prevalence will be higher in women, in older age groups, and in less privileged 

socioeconomic groups, and where individuals have a chronic condition (H3) 

• pain prevalence will differ in relation to marital status and family size (H4) 

• demographic factors will be associated with pain prevalence after adjustment for other 

factors (Hs) 

Before any further predictions can be made in relation to work factors and their associations with 

pain at work, it is important to establish the extent to which work factors that have been reported 

are contributors to pain risk. 
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(e) Work-related psychosocial risk factors for pain 

A substantial body of evidence is available in relation to psychosocial work factors and pain. There 

is a wide variety of factors addressed, and the current review aims to summarise only some of 

these factors. Tables 2.12-2.15 below show that there is relative consensus in the variables of 

interest across studies, with many authors investigating the association between pain and: duration 

of employment; working conditions and work group; perceived control and workload demands; 

perceptions about relationships at work and work stress; as well as job satisfaction. The 

relationship between pain prevalence and each of these factors will be discussed in turn. 

(i) Duration of Employment 

Research reports a link between duration of employment and back pain in both general (Deyo & 

Tsui-wu, 1987; Xu et aI., 1996) and in working samples (Anderson, 1992; Chiou & Wong, 1992; 

Rotgoltz et ai., 1992). In the majority of cases, the longer an individual has been working in a 

particular job, the more likely they are to report pain. This association appears to be of reasonable 

strength, as it is reported (after adjustment for confounders) by three studies that meet four or more 

of the "quality criteria" discussed in Section 2.1 (e) above (Chiou & Wong, 1992; Xu et aI., 1996; 

Niedhammer, 1998). 

In general, where studies include duration of employment as a potential risk factor, it is seen as 

separate from physical load at work. In other words, where physical load is seen as one risk factor, 

time exposed to this physical load is seen as another. In these studies, therefore, duration of 

employment is probably most easily interpreted as a proxy measure for the length of time an 

individual has been exposed to a particular type of job (of which a component will be level of 

physical load). As such, it is not surprising that an interaction between duration of exposure and 

job title has been noted. Xu, Bach and 0rhede (1996) report an interesting interaction between 

duration of employment and a variety of titles, such that: some job titles were less at risk of Lower 

Back Pain (LBP) where job duration was less than ten years (financial work, secretarial work, 

military service); and some job titles were less at risk of LBP where job duration was more than ten 

years (managerial work, administrative work). However for many job titles, there was a clear 

association between longer durations in particular work (construction, medical and nursing work, 
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social work, child day-care work, psychological work, engineering and structural metal work) and 

increased risk of LBP (Xu et aI., 1996). The benefit of these findings is an ability to compare the 

risk profiles across job titles, as it could be argued that studies focusing on specific job titles or job 

types perceived to be "at risk" may be subject to selection bias, and therefore over-reporting of pain 

in jobs where pain may "be expected" (or indeed where individuals reporting pain are expecting or 

attending to pain more readily). As such, the fact that Chiou and Wong studied LBP in nurses, and 

Niedhammer et al shoulder pain in supermarket cashiers, might make the observed association 

between years of work in these "more manual" jobs in these studies no remarkable finding. 

However, without comparisons against other populations and/or job titles, it is unclear whether 

these findings are particular to the samples studies or to these job titles specifically. Given Xu et 

ai's findings, it is possible that duration (that is, length of exposure to particular job tasks) is 

associated with pain in some job titles and not others. In this way, the reported association 

between duration of employment and pain reflects the fact that Chiou and Wong, and Niedhammer 

et al focused on the types of job titles that Xu et al found to be related to increased risk of pain. 

It is necessary to mention that most of the evidence discussed above regarding an association 

between duration of employment and pain prevalence was yielded by cross-sectional studies 

(Chiou & Wong, 1992; Xu et aI., 1996; Niedhammer, 1998). As such, the nature of associations is 

limited to one point in time, and may not be reflective of the relationship between duration of 

employment and pain over time. To estimate the effect of this approach, it is important to explore 

the nature of the measure applied. The source of "duration of employment" information is not 

always made clear in these three studies (Chiou & Wong, 1992; Xu et aI., 1996; Niedhammer, 

1998), although one can surmise from the information given that it was generated either by 

questionnaire (Chiou & Wong, 1992; Niedhammer, 1998); or by interview of workers (Xu et aI., 

1996). As this information was not verified by an objective measure (for example Human 

Resources or National Insurance/Tax records) it is unclear whether or not this information may 

have been subject to recall bias. Therefore, although the retrospective nature of "duration of 

employment" addresses some of the time-specific short-comings of the cross-sectional method, the 

drawback to a retrospective approach is that researchers are dependent on individual recall, which 

could have led to inaccurate estimates of duration of employment. 

47 



It is also important to point out the lack of association reported between duration of employment 

and pain in studies of reasonable quality (Burdorf et aI., 1998; Suadicani et aI., 1994). These two 

studies focused on individuals in manual jobs, specifically steel workers (Suadicani et aI., 1994; 

Burdorf et aI., 1998). If, as implied above, duration of employment in a more manual job presents 

an increased risk for pain, one might expect the samples examined by Burdorf et al. and Suadicani 

et al. to be more at risk of pain. Given that this was not found, it might be that steel-workers are 

one of the job titles for which duration of employment does not present as a risk factor. However, 

given the level of physical load known to be required in steel-work, this seems somewhat unlikely. 

One explanation might be that the differences in findings reflect differences in the outcome 

measures employed. Studies reporting an association between duration of employment and pain 

did so using outcomes related to pain specifically (Chiou & Wong, 1992; Xu et aI., 1996; 

Niedhammer, 1998); whereas Burdorf et al focused on "musculoskeletal sickness absence", and 

Suadicani described their study as an exploration of "whether subjects exposed to metal fumes and 

dust had decreased central nervous system and lung function". These differences in outcome and 

explicit focus may have led to a level of detection bias in results, such that individuals may have 

been less likely to attend to and/or report pain in terms of the instructions they were given. 

Therefore, the reason these studies present differing results is that they were looking at different 

outcomes. The issue of bias in relation to pain outcomes in all studies is discussed in more detail 

in Section 2.4 below. 

Another explanation for the discrepancy between studies of reasonable quality reporting an 

association between duration of employment and those not, is that duration of employment might 

not reflect exposure to physical factors alone. After all, long-term exposure to a particular work 

environment means exposure to both the physical and psychosocial aspects of that work 

environment. Therefore, could the pain risk associated with length of psychosocial exposure in one 

job title be different to that associated with length of psychosocial aspects in another? If so, it is 

important to explore the evidence for associations between psychosocial aspects of work and pain, 

which is done in detail forthcoming sections. 
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For now, it is prudent to conclude that there appears to be some relationship between employment 

duration and pain at work, although the studies presenting evidence for these observations may 

have been affected by a variety of biases. It also appears that the nature and magnitude of the 

association between employment duration and pain at work may differ in relation to job title, 

although the extent to which this can be attributed to research design or other factors is not always 

clear. Therefore, it should be concluded that some relationship between duration of employment, 

job tasks and pain has been reported. Whether these risks are related to exposure to physical or 

psychosocial factors remains to be seen, and the likelihood is that these effects relate to exposure 

to both. 

(ii) Working conditions 

The category "working conditions" in Tables 2.12-2.15 refers to different aspects of work that have 

been measured by various researchers. A distinction is drawn between these "factual" 

characteristics of working life (for example: weekly working hours; whether an individual works part

time or full-time; shift work; physical load and so on) and perceptions or feelings about work, which 

are referred to elsewhere in Tables 2.12-2.15. It should be noted that these do not refer to the 

nature of the outcome taken in studies, nor the research design in which it was this outcome was 

recorded. As such the possibility of a subjective measure reflecting an objective characteristic may 

have taken place in some of these studies. The only distinction drawn here is between "working 

conditions" as work factors that have the potential to be verified from other sources (whether 

specific authors did so or not), and work factors that are entirely subjective, and can only be 

verified by the individual themselves. It should also be noted that these effects are grouped 

together in this way for ease of discussion, and not for any other reason. 

Overall, there is some, if limited, evidence for the effects of working conditions on pain prevalence. 

One consistent result is that shift-work appears to be related to increased prevalence of back pain 

in studies of reasonable quality (Xu et aI., 1996; Harreby et aI., 1996; see Tables 2.12-2.15). There 

is surprising consistency in findings for full-time work, with Josephson & Vingaard (1998) showing 

part-time work to be predictive of back pain in nurses, and Thorbjornsson and colleagues (1998) 

reporting full-time work to be predictive of less back pain. Although Thorbjornsson and colleagues 
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report from a relatively small sample (N = 484) in which there was a high attrition rate (38% of 

those eligible at cross-sectional baseline were lost at follow-up), their data are prospective (24 

years) and represent just under two-thirds of those in the original baseline survey. The length of 

follow-up and quality of inclusion criteria should be considered when interpreting sample size and 

response rate. The very fact that Thorbjornsson and colleagues were able to contact and re

examine 484 of the original sample after 24 years is remarkable, given known practical issues with 

follow-up, especially over such a long period of time, and where (it would appear) that follow-up 

was not planned at first contact with individuals in 1969. I nclusion criteria were of reasonable 

quality, focussing on one age group (42-58 years) and including only those "with lower back 

symptoms of a severity leading not to a serious musculoskeletal diagnoses" at cross-sectional 

baseline. It could be argued, therefore, that the level of bias potentially precipitated by the short

comings of sample size and attrition rate are somewhat compensated for (or are at least to be 

expected) given the length of follow-up and level of precision in inclusion criteria. 

Josephson and Vingard (1998) present an association between part-time work and pain in a case

control study, including 694 cases defined as health-care seekers for LBP within a three year 

period; and 1423 controls, randomly sampled from a population register. One might argue that 

these groups may be prone to selection bias, given that individuals were accessed via two different 

sources. As such, the cases were those who had LBP and consulted, and the controls were those 

who may (or may not) have had LBP and those who or may (or may not) have consulted for it. It 

could be argued, therefore, that there were two sources of variability between groups (LBP and 

consultation), in contrast to the desired one source of variability (LBP only) between groups. A 

more useful control might have been to randomly select controls from attenders of the same 

primary healthcare providers, thus controlling for the variable of consultation. Admittedly, no study 

is likely to ever be completely free of bias, and it is possible that the effect of such a "consultation 

bias" would affect the magnitude of a relationship rather than negate it altogether (Silman & 

Macfarlane, 2002). 

Taking these aspects of design into consideration, it is possible that both Thorbjornsson and 

colleagues (1998) and Josephson and Vingard (1998) are reporting a real, if approximated, 
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relationship between part-time work and increased pain prevalence. Indeed this is likely, as 

research of reasonable quality elsewhere does support a similar relationship (Manninen et aI., 

1995; Moens et aI., 1993). Moreover, Moens et al. (1993) report back pain as less prevalent 

where individuals were working for more than thirty-six hours every week; and significantly higher 

in groups where weekly working hours were lower. 

A relationship between part-time work and pain are somewhat counter-intuitive to the dose

response hypothesis. Indeed, it seems anomalous that an individual would experience less pain 

when exposed to risk factors for longer hours. However, this effect is consistent and has been 

observed in other working groups, such as police officers (Brown et aI., 1998), forklift truck drivers 

(Van Poppel et aI., 1998) and other drivers (Anderson, 1992). Two of these studies meet four out 

of the five quality criteria described in Section 2.1 (e) above (Brown et aI., 1998; Van Poppel et aI., 

1998; see Tables 2.12-2.15). Therefore, the existence of this relationship can be inferred with 

some confidence. Particular caution should be exercised when interpreting the findings of 

Anderson (1992), however, as unlike all the other studies mentioned in relation to working 

conditions, (Xu et aI., 1996; Harreby et aI., 1996; Josephson & Vingaard 1998; Thorbjornsson et 

al.,1998; Manninen et aI., 1995; Moens et aI., 1993; Brown et aI., 1998; Van Poppel et aI., 1998), 

this author did not adjust for confounders such as age and gender in his analysis. 

It is difficult to interpret this counter-intuitive finding. One explanation might be that the relationship 

between less exposure to work (part-time work; short-term hours; temporary contracts) and pain is 

related to the tasks actually performed in the workplace. In this way, it may be that it is not the 

part-time work that is the risk factor per se, but that part-time work in a particular job increases risk. 

The majority of studies reporting an association between part-time work and pain do so with 

reference to individuals in more manual jobs (Xu et aI., 1996; Harreby et aI., 1996; Josephson & 

Vingaard 1998; Thorbjornsson et aI., 1998; Manninen et aI., 1995; Moens et aI., 1993; Brown et aI., 

1998; Van Poppel et aI., 1998; Anderson, 1992) presenting the possibility that, as with observations 

regarding duration of manual employment above (see Section 2.2) and indeed membership of a 

manual workgroup (below), it is exposure to manual tasks part-time that presents the risk. 
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However, without comparison with the effects of part-time work in non-manual occupations on pain, 

this interpretation should be made with caution. 

It can be concluded, then, that there appears to be some relationship between working conditions 

and pain risk. Working in shifts and working part-time have all been associated with increased risk 

of pain. In particular, based on the research evidence given here, the relationship between part

time work and pain in more manual jobs appears to be relatively strong. Most authors would agree 

that it is not just the actual workload or time spent at work, but what is actually done when one gets 

there that affects pain. As a result, many authors have compared differences in pain prevalence 

between specific work groups. 

(iii) Workgroup comparison 

Tables 2.12- 2.15 show a summary of evidence for "workgroup comparison". This refers to studies 

that examine the risks for pain associated with different workgroups or work titles. The discussions 

concerning duration of employment and working conditions above show a differentiation of effects 

between job titles within studies, therefore it is not surprising that an adjusted association between 

different work groups and differing pain risks has been reported by eleven studies (Videman, 1984; 

Deyo & Tsui-wu, 1987; Helliwell et aI., 1992; Holmstrom, Lindell & Moritz, 1992; Rotgoltz et aI., 

1992; Andersen & Gaardboe, 1993; Foppa & Noack, 1996; Xu et aI., 1996; Hagen et aI., 1998; 

Westgaard et aI., 1992). In general, workgroup comparisons refer to analyses of pain risk profiles 

in contrasting occupational groups, and are most frequently made between sedentary and non

sedentary work groups, the definition of which varies between authors. Where some authors 

compare general manual groups to general non-manual groups (Hagen et aI., 1998; Croft & Rigby, 

1994; Holmstrom, Lindell & Moritz, 1992; Vasseljen et aI., 1995; Westgaard et aI., 1992); others 

refer to white-collar versus to blue-collar workers (Andersen & Gaardboe, 1993; Foppa & Noack, 

1996; Hultman et aI., 1995; Leino et aI., 1995; Wickstrom & Pentti, 1998). Other studies compare 

different job titles (Anderson, 1992; Harber et al. 1985; Heistaro et aI., 1998; Herberts et aI., 1984; 

Hildebrandt et aI., 1995; Josephson & Vingaard, 1998; Videman, 1984), whilst one study compares 

regional groups (Moens et aI., 1993). As such, it is difficult to deduce whether resulting 
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associations are affected by the groups that are chosen and the decisions made regarding 

membership of those groups (selection bias). 

Unfortunately only two of the eleven studies reporting a relationship between workgroup and pain 

risk can be described as presenting evidence of "reasonable quality" (Foppa & Noack, 1996; Xu et 

aI., 1996). Between these studies the ways in which workgroups are approximated differ. For 

example, Xu et al. (1996) provide evidence for risk of LBP in large variety of groups, such that the 

likelihood of LBP was significantly less for those working in some occupations (technical, scientific, 

judicial, humanistic, artistic, managerial and clerical) and was significantly higher for those in other 

occupational categories (healthcare and social work; mining; quarrying and construction; 

manufacturing and machine operation). As such, a distinction appears to be made between lower 

risk of pain in less manual job types, and higher risk of pain in more manual job types. 

As suggested above in relation to physical factors, duration of employment and working conditions, 

it may be that the risk of pain is related to the physical tasks incorporated in jobs. In support of this 

observation, it may be that workgroup comparisons serve as a useful proxy measure with which to 

explore these differences. However, in the other study providing "reasonable" evidence for an 

association between workgroups and pain risk, Foppa & Noack (1996) suggest that physical tasks 

alone may not be the only explanation of the differences between workgroups. Foppa & Noack 

(1996) do report back pain to be more prevalent in "blue collar" workers than "white collar" 

workers, although details as to how the dichotomy of "blue" versus "white" collar workers is related 

to the specific occupations that they include (unqualified/qualified manual/qualified non

manual/professionals/executives/others) are not made explicit in their 1996 publication. Not only 

does this leave these authors open to criticism regarding the unknown potential effect of selection 

bias, it also means the extent to which the finding that back pain was more prevalent in "blue collar" 

workers than "white collar workers" is attributable to physical job tasks is unclear. One important 

findings, however, is that in Foppa & Noack's final multivariate model, only psychosocial aspects of 

individual jobs remained related to an increased risk of pain (1996). In other words, regardless of 

the extent to which physical factors are related to different pain risks, it is clear that differences 

between workgroups extend beyond actual physical tasks to include psychosocial workload. 
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All in all, in relation to the evidence reviewed here in relation to physical tasks, duration of 

employment, working conditions, and workgroup comparisons; it appears that the case for the 

predominance of pain in manual work is compelling. Indeed this view has been widely accepted by 

researchers and laypersons alike, and has served to fuel the considerable research into physical 

and psychosocial causes of pain at work of which the studies in Tables 2.12-2.15 are only an 

example. 
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Table 2.12 
Cross-sectional studies examining work risks for pain, as measured in a general or clinical population, sorted by pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through 

multivariate analysis or stratification; - no crude association or effect found; - - no association or effect found after adjustment. 
'inc. measure of physical load; binc. measure of symptom or pain history; Cadjusted for confounders; dN=1000 or more in final sample; 'response rate 80% or more 

Back (:!ain Duration of Working Workgroup Control Demands Relationships at Stress Job satisfaction 
employment conditions! work comparison work 

tasks 
+ 0 ++ 0 0 0 0 0 
0 0 0 0 0 0 + 0 

0 0 0 0 0 0 + 0 

0 0 0 0 0 0 + 0 
Xu et aI., 1996 aede ++ ++ ++ 0 0 0 0 0 

Other (:!ain Duration of Conditions Workgroup Control Demands Relationships at Stress Job satisfaction 
employment (hours! FT) comparison work 

bee 0 0 0 0 0 ++ 0 

Sternbach, 1985 [General pain] cd 0 0 0 0 0 0 + 0 
Westerling & Jonsson, 1980 [NSP] acee 0 0 0 0 +,++ 0 0 0 

Pain types: NSP = Neck & Shoulder pain; S - Shoulder; MSK- Musculoskeletal pain 
Studies in italics were taken from subsequent systematic reviews, and not from the cunrent literature review (see Secuon 2.3(h) below) 

Table 2.13 
Studies of mixed design examining work risks for pain, as measured in a general or clinical population, sorted by research design and pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through 

multivariate analysis or stratification; - no crude association or effect found; - - no association or effect found after adjustment. 
ainc. measure of physical load; binc. measure of symptom or pain history; Cadjusted for confounders; dN=1000 or more in final sample; eresponse rate 80% Of more 

Back (:!ain Design Duration of Working 
employment conditions! 

work tasks 
Biering-Sorensen & Thomsen, 1986 bee Cross-sectional baseline, repeated on same cohort at T2 after 12 months 0 0 

o o 
o o 

Josephson & Vingaard, 1998 0 
........... ·····················Th~~bj~~~~~~~;~I······1998abccross:seciionalbaseiine'epeated'aiT2after34yeaiS:andretrospeCiive········ 0 

., (between T1&T2) on same cohort 

.................. ~.!~.~ ....... . 
+,++ 

Studies in italics were taken from subsequent systematic reviews, and not from the cunrent Ifterature review (see Section 28 and Table 2. IX below) 

Workgroup 
comparison 

o 
+ 
o 

Control 

o 
o 
o 

Demands 

o 
o 
o 

. ......... .................. .. ~! .. ~~... . ............ .....:''::.-

o o 0 

Relationships at 
work 

0 

0 

0 

. .......... ~!~.~ .. 
+, ++ 

Stress Job satisfaction 

0 +, ++ 

0 0 
++ 0 

0 0 

0 0 
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Table 2.14 
Cross-sectional studies examining work risks for pain, as measured in a working population, or comparing working populations, sorted by pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through 

multivariate analysis or stratification; - no crude association or effect found; - - no association or effect found after adjustment 
ainc. measure of physical load; binc. measure of symptom or pain history; 'adjusted for confounders; dN=1 000 or more in final sample; 'response rate 80% or more 

Back pain Duration of Working conditionsl Work group 
employment work tasks comparison 

+ + 
0 

.. .... -._._._._---.-._ ... _--_. ...... __ ._ ........ _ ....... 

0 0 
++ 0 0 

0 0 0 

0 0 ++ 

0 

0 0 + 
0 0 0 

0 0 0 

0 0 0 

0 + + 
++ 0 ++ 

0 0 0 

+ 0 

0 0 +.++ 
Studies in italics were taken from subsequent systematic reviews, and not from the current /fterature review (see Section 2.3(h) below) 

Control 

o 

Demands 

o 

Relationships at 
work 

o 
o 0 o 

o 
-" ... ---...... ~ ..... --- ....... _--_ ............. -.. -._- ..... __ ...... _-_ ........... _-._-_ .. - .. _-_ .... . 

o 0 

0 0 0 

0 0 + 
++ ++ 0 

0 0 0 

0 0 0 

0 0 + 
0 0 + 
0 0 + 
0 + 0 

0 0 0 

0 0 0 

0 ++ 0 

0 0 0 

Stress Job satisfaction 

o o 
o 0 

++ 0 

0 0 

+ 0 
++ 

0 0 

0 0 

+ 0 

0 0 

0 0 

+ 0 

0 0 

+ 0 

0 0 

0 0 
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Table 2.14 (contd.) 
Cross-sectional studies examining work risks for pain, as measured in a working population, or comparing working populations, sorted by pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through 
multivariate analysis or stratification; - no crude association or effect found; - - no association or effect found after adjustment. 
"inc. measure of physical load; binc. measure of symptom or pain history; 'adiusted for confounders; dN=1000 or more in final sample; 'response rate 80% or more 

Other pain Duration of Working conditionsl Work group Control 
employment work tasks comparison 

o 0 

0 ++ 

o 0 ++ ++ 

+ 0 ++ 0 

+ 0 + 0 

o X ++ ++ 

o 0 0 0 

0 0 0 

0 + ++ 

0 0 0 

+,++ 0 ... , -- +,++ 

o 0 0 

o 0 0 ++ 

o 0 0 0 

o 0 0 + 
0 

Demands 

++ 

0 
++ 

0 

0 
++ 

0 

0 

0 

0 

0 

0 
++ 

0 

+ 
0 

Relationships at 
work 

0 

0 

0 

0 

+ 
++ 

0 
++ 

0 

+ 
++ 

+ 
0 

Stress Job satisfaction 

o 
0 0 

0 0 

0 0 

0 0 
++ ++ 

0 0 

0 0 

0 0 
++ 0 

0 0 

0 0 

0 

0 0 

0 0 

0 0 Westgaard&Jansen, 1992 [MSK0lmplaints] 0 +,++ 0 
.. -~.---.--. 

Westgaard et a\., 1992 [MSK complaints] abc +,++ ++ 
Pain types: LBP= Low back pain; NSP = Neck & Shoulder pain; NP= Neck Pain; SP= Shoulder, MSK= Musculoskeletal pain; WRULD = Wor1<·Related Upper Limb Disorder 
Studies in italics were taken from sUbseguent systematic reviews, and not from the cunrent literature review (see Section 2.3(h) below! 

0 +,++ 0 +,++ 0 
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Table 2.15 
Studies of mixed design examining work risks for pain at work, as measured in a working population, or comparing working populations, sorted by study 
design and pain type 
Findings: + crude association or univariate effect; ++ association or effect after adjustment; 0 not tested or not reported; X specific effect not reported, but variable adjusted for through 

multivariate analysis or stratification; - no crude association or effect found; - - no association or effect found after adjustment. 
'inc. measure of physical load; binc. measure of symptom or pain history; Cadjusted for confounders; dN=1000 or more in final sample; "response rate 80% or more 

Back pain Design Duration of Working 
conditionsl 
work tasks 

Workgroup 
comparison 

Control Demands Relationships at 
work 

Stress Job satisfaction 
employ.t 

-, - -
+ 

o 
+ + 
000 

o o 
o 0 

.:! .. ~-'::- ... --.--<? ..... 
. ~! ... :.:"'.-.----~.-

Q.ttlf!Llli'!.in Design Duration of Working Work group Control Demands Relationships at Stress Job satisfaction 

Pain types: B= Back; LBP= Low Back Pain; NSP = Neck/Shoulder Pain; NP= Neck Pain; MSK= Musculoskeletal; OA = Osteoarthritis 
Studies in ffalies were taken from SUbsequent systematic reviews, and not from the current ffferature review (see Section 2.3(h) befow) 

employ.t conditionsl comparison work 
work tasks 

++ o ++ o o o 

++ 

o o 

++ o 
-,---------+-----

o o 
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(iv) Perceived workload control and demands 

A large proportion of the literature has explored the relationship between pain and perceived workload 

control and demands. Many studies have focussed on Karasek's Demand-Control model (Karasek, 

1979; Karasek et aI., 1981; Schwartz, Pieper & Karasek, 1988; Karasek & Theorell, 1990; Schnall, 

Landbergis & Baker, 1994), where occupational strain is conceptualised along two axes: Job 

Demands (perceived psychological demands of the job task or workload); and Job Control (perceived 

authority over decisions within the job or about the workload, see Figure 2.2 below). Although 

originally developed and applied in individuals suffering from chronic cardiovascular disease (Karasek, 

1981; Schnall Landbergis & Baker, 1994), this model has been successfully applied by various 

authors in relation to pain at work (see Tables 2.12-2.15). Demand-Control Theory predicts that an 

individual's job falls into one of four quadrants: 

'0 ... .... 
s:::: 
o 
(,,) 

..c 
o ..., 

- Active work (high control and high psychological demands); 

- Passive work (high control and low psychological demands); 

- Low strain (low control and high demands); and 

- High strain (low control and low demands) 

Figure 2.2 
The Demand- Control Model (Karasek, 1979) 

Job demands 

Low 
/. 

/ 
I" . .. " Towards healthy: '; ..• ~I (Act.ively learning, 

;! ... motIvated) 

High 

..c:: 

:F 

S: 
o 
-J 

Towards unhealthy 
(Psychological and 

". .. I •••••••• • ~hYSiCal) 

.... 
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Where demands are high and control is low, it is suggested that individuals are at risk of experiencing 

job strain, and are more susceptible to physical and psychological illness (Karasek, 1981; Schnall et 

aI., 1994; others). One of the main benefits of this theory is its focus on purely the psychological 

aspects of work roles, beyond traditional income or job title classifications commonly implemented by 

researchers interested in psychosocial factors (Schnall et aI., 1994). In this way it accesses how an 

individual subjectively feels about their job, rather than how it would appear to an objective observer. 

Tables 2.12-2.15 below show that an association between perceived workload demands, workload 

control and pain has been successfully demonstrated. Research in relation to control has a high level 

of consensus, such that the likelihood of various pain types is higher where control is low. Of the 

fourteen studies reporting either an adjusted or unadjusted association between lower control and 

higher pain prevalence, six are studies that meet four out of the five quality criteria described in 

Section 2.1 (d), and all present an association before and after adjustment for a variety of confounders 

(Josephson & Vingaard, 1998; Foppa & Noack, 1996; BruHn et aI., 1998; Niedhammer, 1998; 

Vasseljen et aI., 1995; Skov et aI., 1996). Consequently, these studies present reasonable evidence 

for a relationship between perceived low job control and increased pain prevalence or incidence. 

The evidence for an association between high work demands and elevated pain prevalence is equally 

convincing. Of the thirteen studies reporting an association between high demands and higher level of 

pain in the current review, four report on adjusted data of reasonable quality (Westerling & Jonsson, 

1980; Foppa & Noack, 1996; Suadicani et aI., 1994; Skov et aI., 1996). 

Evidence for a relationship between workload demands/control and pain risk is not without its 

inconsistencies, however. For example, Miedema and colleagues (1998) and Josephson & Vingard 

(1998) report that workload demands were not related to likelihood of pain. However, Miedema et al 

(1998) were only able to follow up 58% of their original cross-sectional cohort after three years, and in 

non-responder analysis found that participants lost to follow-up were more likely to be middle-aged, 

were less likely to have a paying job at baseline, and were more likely to have a lower level of 

education. In this way age, job-type or education (or all three) could have biased responses, and may 
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have influenced reported levels of pain. In addition, reflections on the potential for selection bias in 

Josephson and Vingard's case study discussed above lead the reviewer to interpret findings of no 

association between workload control and demands with caution. It is without doubt (see Tables 2.12-

2.15) that the body of evidence, and in particular, of "good" evidence, is in favour of an association 

between (low) workload control, (high) workload demands, and increased risk of pain in the workplace. 

(v) Relationships at work 

In later versions of his Demand-Control model, Karasek published evidence for the role of support at 

work (Karasek, Triantis & Chaudry; 1982), suggesting that the relationship between control and 

demands is also related to the extent to which an individual feels they are supported in their work 

environment. Karasek then added this construct to the model, conceptualising his amended construct 

of job strain along three axes, and his theory has now become known as the Demand-Control-Support 

model (Karasek & Theorell, 1990). Therefore, not only are individuals are at risk of poor physical and 

psychological health where workload control is low and demands are high, but also where perceived 

support at work is low (Karasek & Theorell, 1990). 

As with evidence for demands and control, there is only marginal doubt in the research evidence 

regarding an association between support at work and pain risk. An association has been shown after 

adjustment for confounders in four cross-sectional studies (Kompler, 1988; Makela & Heliovaara, 

1991; Bergenudd & Nilsson, 1994; Skov et aI., 1996), including one study that met with four of the five 

quality criteria applied in the current review (Skov et aI., 1996), and two studies that were taken from 

Bongers et ai's review (Kompler, 1988; Makela & Heliovaara, 1991), for which information on study 

design was not readily available (see Section 2.2 above). 

An adjusted association between relationships at work and increased pain risk has also been reported 

in six non-cross-sectional studies of varied designs, two of which met four out of the five quality criteria 

(Bigos et aI., 1991; Josephson & Vingard, 1998) and two of which met three out of the five quality 

criteria, but in smaller samples, and with notable loss to follow-up (Papageorgiou et aI., 1998; 

Thorbjornsson et aI., 1998). The relative merits of Thorbjornsson and colleagues' design were 
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discussed above, where it was suggested that the issues of small sample size and high attrition rate 

could be seen to be less serious given their strict inclusion criteria and length of follow-up. A similar 

observation can be made for the study carried out by Papageorgiou and colleagues (1997; 1998). 

From an original cross-sectional sample of 7669 individuals, 1412 individuals were identified as being 

free of "any (back)ache or pain lasting more than twenty-four hours" and "currently employed either 

part-time or full-time" (Papageorgiou et ai, 1998). This cohort were followed-up for twelve months, and 

consultation for new LBP in this time was noted both objectively (through routine recording by primary 

healthcare providers) and through self-report (a questionnaire was sent to all those in the cohort who 

did not present for treatment for LBP in these twelve months). It was in response to this questionnaire 

that the attrition rate was somewhat higher than might have been desired, which amounted 42% of the 

entire cohort (consulters and those given the questionnaire) not responding. It could be argued 

therefore, that losing 42% of individuals during follow up may bring into question the extent to which 

responders were representative of the entire cohort, and of the target population. For example, some 

authors have argued that certain individuals are more likely to respond to questionnaires than others 

(Silman & Macfarlane, 2002) which could have led these individuals to be over-populated in the 

resulting responders, and giving a bias in the reporting of pain. To assess the extent of this potential 

attrition bias, Papageorgiou and colleagues (1998) carried out a comparison of baseline data between 

responders and non-responders, and report no significant differences in perceptions of job Uob 

satisfaction; perceived adequacy of income) at baseline. When response data for women and men 

were analysed separately, responders were significantly more likely to report pain during follow up, 

and to be in more privileged, less manual, social groups. Therefore, although the criticism of attrition 

bias can be levied at the data for women in this follow-up data, as the authors made attempts to 

quantify the nature of its impact, its potential effects can be interpreted or estimated with greater ease. 

As such, attrition bias may have been having an effect, but the nature and magnitude of this effect can 

be estimated. 

In relation to support at work, therefore, clearly there is reasonable evidence for an association 

between perceived support at work and lower pain risk. Even where issues with studies presenting 

evidence from designs that do not appear to meet the quality criteria at first glance, further 
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consideration of these designs show that their potential for bias can be reduced, or at least quantified 

by analysis. 

It is important to note the observed interaction between social support, gender and pain in working 

populations. By analysing women and men separately, Papageorgiou and colleagues (1998) observe 

an interaction between gender, relationships at work, and consulting for pain, such that in their cross

sectional data, there was a trend towards an increased risk for LBP where relationships at work were 

problematic for women, but not for men. An interaction between gender, "few and unsatisfactory 

social contacts" (within work and/or elsewhere) was also reported by Thorbjornsson et al. (1998), such 

that women with lower social support at baseline were more likely to report LBP at baseline. This did 

not occur in data for men. Although some unadjusted associations between social support and 

incident pain were reported in both sexes, none of these reached significance after adjustment for 

other factors. 

It is also important to note that the potential for social support interacting with factors other than 

gender has also been noted. Thorbjornsson and colleagues (1998) note substantial interactions 

between "few and unsatisfactory social contacts" (within work and/or elsewhere) and various work 

factors in both cross-sectional and prospective data. Here, gender-specific differences were also 

apparent, such that interactions between work factors differed in relation to gender, and although 

interactions were found between certain work factors and social support amongst women in both 

cross-sectional and prospective data, interactions between certain work factors and social support 

were reported in only prospective data for men. These findings suggest gender variation not only on 

the influence of perceived social support in the workplace on pain, but also that the influence of social 

support is often related to perceptions of other aspects of work, and the influence of perceived social 

support may be available across time. In addition, these findings highlight the potential of perceived 

social support to interact with other variables, and the crucial importance of estimating the level of this 

interaction through adjustment for confounders and interaction analysis. 

Although the protective influence of support at work against pain has come to be accepted by many 

researching in this area, the mechanisms by which this association emerges and is maintained are 
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less well understood (Leppin & Schwarzer, 1990, in Schmidt et aI., 1990). In the field of Health 

Psychology, it has been suggested that social support reflects an improved mood, which makes illness 

or stressors easier to bear (Ganster and Victor, 1988). In this way, social support could be acting as a 

buffer against pain, and enabling individuals to cope with it more readily when it occurs (Cartwright & 

Cooper, 1997). Other authors, however, have suggested that social support exerts its influence over 

individual health experiences, such that illness symptoms are actually perceived as less negative 

where support occurs (Cartwright & Cooper, 1997; Ogden, 1998). In this way pain would actually be 

perceived as less negative in a supportive environment. Either of these explanations makes sense, 

and fit well with observations made about pain behaviours (Fordyce, 1967; Fordyce et aI., 1984; 

Fordyce, Roberts & Sternbach, 1985) on the one hand, and cognitive modulation of the pain 

perception (Melzack & Wall, 1965) on the other. 

One point worthy of note is that the extent to which observations about social support in general can 

be compared to support at work is questionable, as there are many differences between social 

environments and working acquaintances. For example, most of the time social acquaintances are 

chosen and maintained by ourselves, rather than anyone else, and often we are not in competition 

with our social acquaintances, or dependent on them to carry out a task. There may be exceptions to 

these observations (such as raising children with a partner or spouse), however one thing that cannot 

be overlooked is that the distribution of power in working relationships is very different from that in 

non-working relationships. Regardless of the extent and nature of a relationship with a supervisor, 

there is a dependency therein that is not often reflected in relationships that are purely social. The 

findings by Thorbjornsson et al (1998) discussed above require some reflection in light of this 

observation. In their study, Thorbjornsson and colleagues (1998) included the measure "few and 

unsatisfactory social contacts outside work"; and "poor social support from supervisor", and it is in 

relation to the former measure that the interactions above were noted. It is unclear therefore, the 

extent to which these authors' measures can be seen as specific measures of relationships at work, 

as the former refers to social contacts outside work (which could presumably include work colleagues) 

and the latter measure refers to relationships with superiors (which could exclude the analysis of 

relationship with colleagues, and could also include relationship outside work). Thorbjornsson and 
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colleagues' findings should be interpreted with this lack of precision of measures in mind, and in the 

knowledge that this may lead findings to be affected by bias. 

In conclusion, then, there is reasonable evidence for an association between perceived support at 

work and lower pain risk. It would appear that the magnitude of this association differs in relation to 

gender, and/or other aspects of work. In interpreting this association, it is important to reflect upon the 

extent to which measures applied can be seen to approximate social relationships at work versus 

social relationships in general, so as to ensure that resultant observations can be interpreted 

accordingly. 

(vi) Stress 

No discussion of workplace factors would be complete without some mention of work stress. Tables 

2.12-2.15 show that there is evidence to suggest that a highly stressful work environment increases an 

individual's risk of experiencing various types of pain. Of the seventeen studies reporting an 

unadjusted or adjusted relationship between higher stress and increased risk of various types of pain 

(see Tables 2.12-2.15), eight report an association after adjustment for confounders (Makela & 

Heliovaara, 1991; Takala et aI., 1991; Holmstrom, Lindell & Moritz, 1992; Westgaard et aI., 1992; 

Burdorf et aI., 1998; Vasseljen et aI., 1995; Engels et aI., 1996; Huang et aI., 1998; Wickstrom & 

Pentti, 1998), four of which were in non-cross-sectional studies (Takala et aI., 1991; Engels et aI., 

1996; Vasseljen et aI., 1995; Wickstrom & Pentti, 1998). Analysis of ratings against quality criteria 

discussed in Section 2.1 (e) above shows that of adjusted associations between high stress and 

greater risk of pain in non-cross-sectional data, only one study (Wickstrom & Pentti, 1998) reports this 

association in evidence of reasonable quality (meeting four out of this review's five criteria). Therefore 

although there appears to be a lot of evidence in support of an association between stress and pain, it 

is important to consider potential for bias in these designs, and their implications on observed findings. 

This is not to say that authors other than Wickstrom and Pentti (1998) reporting an association are 

wrong, only that the magnitude of their reported associations may be affected by bias. Caution in 

interpretation should therefore be applied. 
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As with most of the psychosocial factors discussed in this review, it is important to explore the extent 

to which the association between stress and the occurrence of pain has been shown to interact with 

other factors. In relation to an interaction with gender, Wickstrom and Pentti (1998) provide data from 

men only, preventing any gender comparisons from being done. However, in a cross-sectional study 

of "reasonable quality" carried out by Foppa & Noack (1996), an association is reported between 

stress and increased risk of pain in women, but not in men, suggesting some gender variability. This 

association disappeared after adjustment for other factors, however, therefore it is not clear whether 

this was an effect of stress as such, or of the combined influence of stress and another factor. 

An interaction between age, stress and LBP was noted by Wickstrom & Pentti, such that incident LBP 

was more likely where individuals were over forty years old, and experiencing stress. In addition, an 

interaction between job stress, job type and pain was also noted Burdorf et al. (1998) observing the 

association between job stress and pain to be more pronounced in drivers than in office workers. This 

study was of reasonable quality; meeting four of the five criteria for quality of design (see Section 

2.1(d)). However, as with Foppa and Noack's study (1996), Burdorf et ai's observations were based 

on cross-sectional data, and therefore the extent to which these associations would persist over time 

is unclear. 

As with much of the evidence for other psychosocial influences on pain, the association between 

stress and pain should be reflected upon in the light of contradictory evidence. Three studies present 

longitudinal and prospective evidence for there being no association between stress and pain both 

before and after adjustment for confounders (Manninen et aI., 1995; Vasseljen et aI., 1995; Miedema 

et aI., 1998). One of these studies met four of the five quality criteria described in Section 2.1 (e) 

above (Vasseljen et aI., 1995), and one met all five quality criteria (Manninen et aI., 1995). In their 

comparison of cases (those with "continuous shoulder and neck pain for at least two weeks in [the 

year prior to the cross-sectional investigation)") with controls (those with no shoulder and neck pain in 

the same survey), Vasseljen et al (1995) report no association between job stress and shoulder/neck 

pain. This was the case regardless of job type, as they also report that job stress did not distinguish 

between cases and controls in either manual or office workers (1998). 
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Similarly, Manninen and colleagues (1995) report no association between their variable of stress and 

either sciatic or low back pain in male or female farm workers. It is unclear why the discrepancy 

between these two studies and those reporting a relationship above exists. One explanation may be 

the measures used to quantify stress. Manninen et al. (1995) give no details of their measure of 

"mental stress", making the extent to which the effect of this measure is open to bias, or even reliability 

and validity of this measure difficult to assess. 

Vasseljen et al. (1995) included in their battery a measure of "general tension" and of "job stress", 

whereby "general tension" (but not "job stress") was reported to be associated with shoulder/neck pain 

(such that cases were more likely to have higher general tension than controls). This was the case in 

two different working groups, but more pronounced in manual workers than in office workers 

(Vasseljen et aI., 1995). It is possible, then that the lack of association between "job stress" and pain 

in Vasseljen and et ai's study was related to the measure of job stress that was used. It is useful to 

explore the measures of stress adopted in order to interpret this finding in more detail. Where 

Vasseljen et al. (1995) measured job stress using a standardised job stress questionnaire 

(approximating five factors of job stress; Cooper et ai, 1981); "general tension" was assessed as a 

single variable, using a visual analogue scale (VAS). Most researchers would recommend the multi

factorial standardised measure over the VAS, given that reliability and validity of a standardised 

measure is likely to be greater than a VAS (Coolican, 1998). However, it is interesting to note that 

when Wickstrom and Pentti (1998) report a relationship between stress and pain (see above), they do 

so on the strength of a similar VAS as that used by Vasseljen et al.'s measure of general of "general 

tension". Wickstrom and Pentti (1998) ask individuals whether they "(had) experienced stress" in 

general, rather than in relation to their job. It may be therefore, that the distinction (or rather lack 

thereof) between general stress and job-related stress in studies can explain the discrepancies in 

findings. In this way, it may be that where job stress is approximated using a general, simplistic 

measure it can be seen to be related to pain risk, whereas if job stress is approximated it a different 

way, its association with pain is not so obvious. However, the extent to which Manninen et ai's poorly 

defined measure of "mental stress" falls into either of these categories remains to be seen. 
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One further issue with these studies that is related the measurement of job stress discussed above, is 

the extent to which the distinction between job stress and job demands is made explicit in a number of 

studies. For workload demands as discussed by Karasek et al. (1979; see Section 2.3e (iii) above) 

the inference is that "demands" relate to work tasks placed on the individual. As such, job stress can 

be inferred to be a more generic concept, where individual factors such as life demands or pressure to 

succeed are potential stressors. With this in mind, it is possible that studies measuring job stress are 

accessing job demands, and those measuring "job stress" as a uni-dimensional construct are 

measuring "life stress" (such as Vasseljen et ai's measure of "general tension"). One way to decipher 

the difference contribution of stress versus demands would be to analyse both as separate constructs. 

Unfortunately, no study of reasonable quality distinguishes between stress and demands, and 

therefore the extent to which this distinction (or lack thereof) affects findings is impossible to tell. 

In summary, it should be concluded that there is some evidence for an association between stress and 

increased risk for pain in some working populations. Whether this is related to perceptions of job 

stress and/or perceptions of general life stress, however, is not always clear. Given the differing 

findings for job stress and general stress, and indeed the multitude of measure applied to approximate 

stress in this literature, it is essential that researchers reduce the potential for detection bias by making 

it explicit to participants whether they are approximating work stress specifically, or general stress. 

(vii) Job satisfaction 

A relationship between job satisfaction or enjoyment of work and different pain types is reported by 

eight studies in Tables 2.12-2.15. Of these studies, six report an association before and after 

adjustment for confounders (Biering-Sorensen & Thomsen, 1986; Bigos et aI., 1991; Holmstrom, 

Lindell & Moritz, 1992; Bergenudd & Nilsson, 1994; Foppa & Noack, 1996; Papageorgiou et aI., 1997; 

Van Poppel et aI., 1998). Three studies of these six report adjusted associations from evidence that 

meets four out of the five quality criteria (see Section 2.1 (d)); one of which is cross-sectional (Foppa & 

Noack, 1996); and two that are not (Bigos et aI., 1991; Van Poppe I et aI., 1998). 

The relative merits of the study carried out by Bigos et al (1991) in including measures to reduce the 

risk of various biases are discussed above. Moreover, given that Bigos et al found job enjoyment to 
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be more associated with incident back injury than any other work (physical or psychosocial) or 

individual factors, this evidence is particularly compelling. 

In addition to the two studies discussed above, the benefits of the quantification of attrition bias in 

Papageorgiou et ai's study (discussed above) mean that these authors' observations of a relationship 

between job satisfaction and pain should be considered in the category of "reasonable evidence". In 

all cases, these studies show that where job satisfaction was higher, the prevalence of a variety of 

pains is lower. It can be concluded, therefore, that low job satisfaction or minimal job enjoyment is 

associated with an increased risk of a variety of pains. 

Van Poppel et al (1998) report a relationship between job satisfaction and incident back pain, both 

where those with previous back pain were included in analyses, and where they were excluded. This 

suggests that the influence of job satisfaction on incident pain may be independent of previous pain. 

This is not to suggest that job satisfaction does not have any relationship at all with other variables, 

however. Papageorgiou and colleagues (1998) showed "satisfaction with work" to be equally 

associated with incident lower back pain in both sexes. However, the gender specific work risk 

profiles (perceived inadequacy of income in men; and relationships with colleagues in women) were 

more pronounced for those who were less satisfied with their jobs. In other words, although job 

satisfaction may not interact specifically with gender or other demographic variables, when poor job 

satisfaction is experienced, it may modify the relationships between demographic and work factors. 

In summary, unlike many of the other psychosocial factors discussed in this review, there is little 

evidence against an association between job satisfaction and musculoskeletal pain; therefore this 

conclusion can be made with relative confidence. Moreover, the extent to which individual experience 

job satisfaction may modify the associations between other psychosocial work factors and pain. 
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(f) Conclusions of systematic reviews and non-empirical papers 

(i) Systematic reviews of empirical studies 

Five papers in the current literature review were systematic reviews: two examining 

musculoskeletal pain (Bongers et aI., 1993; Zaza et aI., 1998); two examining back pain (Burdorf, 

1992, Leboeuf-Yde et aI., 1996); and one examining neck pain (Borghouts, Koes & Souter, 1998). 

These papers are summarised in Table 2.16 below. Where papers also included a systematic 

review of pain intervention studies, only the data regarding risk factors for pain is included. Data 

from two of the systematic reviews (Bongers et aI., 1993, Leboeuf-Yde et aI., 1996) were 

incorporated into Tables 2.4-2.26 in this chapter. 

Oi) Including articles cited in systematic reviews in the current review 

There was a notable difference between the papers identified in systematic reviews and those 

identified in the current review (see Table 2.16 below, as well as Limitations - Section 5.4). 

Comparing published systematic reviews with the current review shows that most of the systematic 

reviews sought to quantify the risk factors in specific pain types, rather than the general view of 

pain adopted by the current study. The benefit of a general approach is discussed later in Section 

2.4, however at this point it is important to note the discrepancy between the studies identified, as 

an illustration of the amount of varied literature available on this topic. The omission of other 

relevant articles (see Table 2.16; and Limitations - Section 5.4) could be regarded as a weakness 

of the current literature review. The current review acknowledges this weakness, and attempts to 

address it by including studies from systematic reviews in the discussion of literature above, where 

appropriate. Moreover a post-hoc appraisal of the search terms applied to the literature between 

1980 and 1998 was carried out, and is discussed in detail in Section 5.4 (Limitations) 

It is also important to point out, however, that the omission of articles in the published systematic 

reviews could also be regarded as a weakness of these systematic reviews themselves. Clearly 

they do not include all the literature that the current review includes. It is likely that the lack of 

agreement between the studies used in this review and those included in published systematic 

reviews reflects the strict criteria employed in these systematic reviews. 
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To illustrate the specialisation of systematic reviews, take, for example Zaza et al (1998), who 

included only "cross-sectional surveys and cohort studies whose primary outcome was the 

incidence or prevalence of [pain-related-musculoskeletal-disorders] in classically trained 

musicians". As such, articles included were highly specialised and related to one type of work only. 

The authors report using the following search terms: "music," "musician," "instrumentalist," "pain," 

"disability," "overuse," "musculoskeletal diseases" and "musculoskeletal system.". Such terms are 

very different from those used in the current review (see Table 2.3 above) therefore it is not 

surprising that searches should yield very different results. Zaza et ai's approach is beneficial in 

that it allows the researcher to have greater specificity in the literature reviewed, however this is at 

the expense of other studies which may have been relevant, but were not indexed by the search 

terms used. 

Bongers and colleagues (1993) included only studies that reported on the development of 

musculoskeletal disorders, therefore studies reporting on recovery from a musculoskeletal disorder 

were excluded. Moreover, studies that did not include a "non- or less-exposed" control group were 

also excluded, to ensure that included studies published observations where exposure to variables 

could be interpreted with adequate comparisons. These criteria ensured that Bongers et ai's focus 

was on data from studies relevant to the objectives of their review. Interestingly, to enable the 

inclusion of a variety of studies, Bongers et al did not apply any other quality inclusion or exclusion 

criteria, but commented on the quality of studies included (the extent to which they adjusted for: 

musculoskeletal symptoms; physical load and confounders) in their presentation of the literature. 

This was the approach also adopted by the current review. However, it also means that any 

associations reported in Bongers et ai's review (see below) are derived from studies with differing 

levels of quality. As such, any conclusions should be interpreted with this in mind. 

Bongers and colleagues do not report their specific search strategy, however they do report the 

databases accessed, and these differ from the current literature search in that Bongers et al (1993) 

searched seven additional databases. This may explain the discrepancy of papers between this 

review and Bongers et ai's review. 

71 



Table 2.16 
Summary of systematic reviews of empirical studies reviewing risk factors for a variety of pains in a variety 
of populations 
Author[pain] 

Bongers et aI., 1993 
[MSK] 

Papers in systematic 
review 

BP (29) 
NP (15) 
MSK(15) 

Borghouts et aI., @js 3 observationalsludies 
[NSP] 

Papers included by 
authors not in 
current review 
BP (20) 
NP(12) 
MSK(14) 

3 

Findings 

Included in Tables 2.17: BP 
(Dehlin & Berg, 1977; 
Gilchrist, 1976; Haenen, 
1984; Kartilainen,1978; 
Linton & Kamewendo, 1989; 
Linton, 1990; Nagi, 1973; 
Rlihimaki,1989; Ryden et aI., 
1989); NP (Kvarnstrom & 
Halden, 1983; Makela & 
Heliovaara., 1991; Takala et 
aI., 1991; Toomingas et aI., 
1992); MSK (Hopkins, 1990; 
Kompler, 1988; Pot et aI., 
1986; Smulders, 1990) 

inddence41%in3 years 
non-workers (Berg et aI., 
1988) 
Recurrence of symptoms in 
work disabled cohort - 38.5% 
(Rossignol et aI., 1998, 
Abenheim et aI., 1998) 
Only reported as prognostic 
factors 
No differences between 
manual retired men and non
manual retired men (Berg et 
al.,1988). 
Affect on attendance at work 
(Rossignol et aI., 1998, 
Abenheim et aI., 1998). 
Remaining work data 
reported as prognostic 
factors. 

............. Surdort,1992[sPj24 ... ......... ...... ................--. '24' "'---Noipubiishe(j~iocuson 

Leboeuf-Y de et aI., 1996 4 
[LBP] 

. . ··Zazaetal.,1998[MSK]18 

exposure assessment only. 

Included in Tables 2.14-17 
(Rafnsson et aI., 1985; 
Ebeltoft et aI., 1996) 

. ·······_····18·_·· 34%·62% (Fry et aI., 1998; 
Grieco et aI., 1989; 
Lockwood et aI., 1989; Zaza 
& Farewell, 1997). 
5.5 ·11.5 episodes/yr 
(Manchester, 1988; 1991). 
Case/control comparisons 
showed: 
predominance of in 
musicians over non
musicians (Fry et aI., 1998) 
no difference (Roach et aI., 
1994); and predominance in 
non·musicians over 
musicians (Pratt et aI., 1992) 

Pain types: BP= Back Pain; LBP = Low Back Pain; MSK= Musculoskeletal pain; N SP=Necklshoulder Pain; NP= Neck Pain 

Conclusions 

Controlling for confounding 
factors is lacking in the 
literature, and should be 
addressed. Also stress the 
importance of addressing 
perceptions of workers. 

. Thai more observational 
studies focussing on risk 
factors for neck pain should 
be done 

Systematic quantitative 
measure of exposure to work 
risksis.reguir~d .. 

_ ...... _ .......................... _ ... .. 
Research is inconclusive, 
and methodological issues in 
previous research should be 
addressed. 

It was not always possible to include articles cited in systematic reviews in the current review. The 

review carried out by Bongers et al. (1993) illustrates this problem. Firstly, studies examining 

workload demands and workload control could not be included with the stUdies above, as they 
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were categorised together by Bongers et al. (1993). These are therefore reported separately below 

(Table 2.17). 

Table 2.17 
Studies reporting the effects of demands/control as given by Bongers et al. (1993) 
Findings: + = uni- or bivariate effect; ++= multivariate effect; 0 = not tested; 'effect varies between subcategories 

Author [pain type] Design Population Sample Controll 
type (no furthe.rinfonnation Demands given) 

Magora,1973JBP] Cross·sectional . VVorkiQg 3316 +/-
.......................................... "'~t.r(lQ9-'1~?Z_I~EL .............. _~ross~sec~ona'....................IJI,IQr~i~g ...... ____ .......... . ...... ?!~ 

_______ ~uJ!gq~~gElL<lI~l~!!~_[I:l.EL ____ ~ro-=s~s.""~ona' _______ \fYg!~il!g__________ __ ~Q __ . +/-
................................ ~iQ!QQ~K(lI1lEl'IJElQcJ()L1~?~L~PL~ross:s:~tion~____\fY()r~i~.g __ ..._._ 4 2Q ~. . ....... _ ........ . 

_________!::!n.t()_~,J~~OJ~fL _____ ~r~:sectiO~~___ __ Wor~i!1.g ______________ 2.218Q.__ ___________ .:t"_._____ .. . 
______lS§.dQ(li~Eln.,J~??,J~.El___ __ ~ross::ec~ona'____\fY.Qr~i!1.g_. _____ .41~?.___ + 

Astrand & Isaacson 1988 [BP] Longittudinal (follow-up General 391 
__'_________!oL2?Je.~~L_______________ _ 

______ Qb(lr.<leL(lL_19ZH~~_EL ______ ~~ss:secti~~~' _____ '{\I()r~L~9. ____________ il.~§______ ________ . + 

.......... _PElhR~~~Elrg,1~Uli'J§EL ._?:~ss~s.e=ti~~~I\fY_()r~illg__ . .... __ ?7_~.... ... ._.... ............. __ 
_ . ._~in.tQn§t_K(lI1lEl'IJElndg,1~!!~J~§£>L ... __ ~~ss:s~~ti_Ona~_ _ Working________ .. .__~?Q . .. . ...... _ .. _ .. __ +_ 

..... _ .............. _~in.t()fl,J_~~QIN_§EL ____ ~~ss:se~ ... na1_ ........ . ..... '{\I()r~iflg___ ___ ??1?O ......... __ ....... + 

fv.1(l~ElI(l~~Elligy(l(l~(l!J~~JJN.£l__c~oss:s:~~ona' Unknown .... .___ !?17_ ........... :r:t" .................... __ 
______ I()()rn.lr1ga.s_et (lL1~_92JNPL__~f()ss:s:c~~~_ ._. ___ ~nk.nQVin____ 358 + 
Veiersted & Westgaard 1992 [NSP] LongiUudinal(foliow-up Unknown 30 

...... _ ...........................__ .._~____f.o.rO:.s:_1Je.~rL_ ....... .............. .. ..........__ ....... . . ...... ... __ 
++ 

_ .. ___§(lLJtEl£Elt(lLJ_~_?~JMS~L __ .. ~ ... ss~~:c~on~I_'{\Io.rI<in._g________ ___ ?~?_ ++ 

.................................... ~(l~(l~El~EltClI,,1~??Jfv.1§~L. ..~r~ss:s=c~o~al ... __ VV()r:.kifl9____JZQQ__ __ + 

_ .F'()tElL(lI:!J~?_~Jfv.1§~L__:.fllss~=ti~n_~_____\AJJlr~ln}J _________ ____ ?~l +/-
K()m[ller, 1988Jtv1SKL_ .. Cr~ss:se~onal_ ._W()rking 158 ++ 

... ..................fj()[l~in.~,J~~QIM§~L ...~ross:s=Cti~~al. Unknown 291 + 
.SmLJLder~,.19~QJtv1§lSL _._ Cross-sectional __ VYQrl<.ing~OOO ++ 

Theorell et aI., 1990 [MSK] Cross-sectional Unknown 207 ++ 
Pain types, BP= Back Pain; MSK= Musculoskeletal pain; N SP=Neckishoulder Pain; NP= Neck Pain 

Bongers and colleagues point to a general effect of control/demands being related to pain 

(Kartilainen, 1978; Linton, 1990; and Linton & Kamewendo, 1989 for back pain; Ohara et aI., 1976; 

Linton & Kamewendo, 1989; Linton, 1990; and Toomingas et aI., 1992 for neck/shoulder pain; 

Hopkins, 1990; and Karasek et aI., 1987 for general musculoskeletal pain), and in some cases 

predictive of pain (Makela & Heliovaara, 1991; Veiersted & Westgaard, 1992 of neck/shoulder pain; 

and Kompler, 1988; Sauter et aI., 1983; Smulders, 1990; Theorell et aI., 1990 of general 

musculoskeletal pain). This is not the case for all studies, however, as some show no effect of 

control and demands (Astrand, 1987; Astrand & Isaacson, 1988; Dehlin & Berg, 1977). 

Bongers and colleagues discuss the inconsistency of findings, suggesting that lack of uniformity in 

measures of demands and control may contribute to the contradictions in findings. There is little 

information given on the measure used for control/demands in each study, nor about the nature of 

the effect within. For example, the nature of the risk is described to aid interpretation, therefore 

one might want to know whether it was low or high demands, or low or high control that contributed 
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in each study. Moreover, without any further information, when results are given such that 

demands and control are assimilated onto one dimension, this provides no evidence about the 

extent to which demands versus control were contributing to the effects in each study. Indeed, 

given that some authors are described as reporting "contradictory findings" (Lundberg et aI., 1989; 

Magora, 1973; Pot et aI., 1986) one might speculate that control was important in some cases, and 

demands were important in others. 

Finally, Bongers et al. published a number of findings from research papers on individual factors 

and physical health outcomes in general. These were deemed to be beyond the scope of the 

current study and were therefore excluded from further evaluation (6 back pain studies, 4 neck pain 

studies, 1 study on non-specific musculoskeletal pain). 

(iii) Synthesising findings of systematic reviews of empirical studies 

In general, the findings of the systematic reviews offer little new information on the nature of pain 

risks in the workplace. Where prevalence or incidence data are given (Borghouts et aI., 1998; Zaza 

et aI., 1998), they fall within the ranges previously reported in Table 2.7. Data for demographic risk 

factors is not reviewed in any great depth, and most focus is placed on work risk factors. Two 

papers review evidence for the physical aspects of work on pain, both concluding that findings are 

inconsistent and that further research in this area is required (Burdorf, 1992; Zaza et aI., 1998). 

Two papers review the evidence for psychosocial work risk factors, and their conclusions are 

discussed below. 

Bongers et al. (1993) provide evidence for workload demands/control as a risk factor for a variety 

of pains, reporting many unadjusted effects of demands/control (Linton & Kamewendo, 1989; 

Linton, 1990; Karasek et aI., 1987; Hopkins, 1990; Tola et aI., 1988; Toomingas et aI., 1992). In 

addition, Bongers et al. report high demands/control to be predictive of pain in a number of studies 

(Theorell et aI., 1991; Veirsted & Westgaard, 1992; Sauter et aI., 1983; Kompler, 1988; Smulders, 

1990). However, Bongers and colleagues also cite two studies reporting no relationship between 

workload demands/control and back pain (Boshuizen et aI., 1993; Astrand & Isaacson, 1988). It 

was discussed earlier that an effect of workload demands and control can generally be concluded, 
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but given that there is also evidence against an effect, and that all evidence comes from studies 

with differing levels of quality of design, this conclusion should be made with caution. Bongers et 

al.'s conclusions would support these observations. 

Bongers et al. (1993) also report conflicting evidence for a number of risk factors: demands/control 

(Magora et aI., 1973; Lundberg et aI., 1989; Pot et aI., 1986); stress (Boshuizen, 1993; Ursin et aI., 

1988); and social support (Karasek et aI., 1987; Theorell et aI., 1991). Although little evidence is 

given on the nature of these conflicts, they reaffirm the prudence required when concluding 

demands/control as a risk factor for pain, as well the recurring inconsistencies and variety of 

designs previously noted within this literature. In general, then, it would appear that the systematic 

reviews offer similar conclusions on the relationships between certain risk factors for pain, and 

would support the observation that consensus in the research is not always easy to find. 

It was argued earlier (Section 2.2 above) that the current discussion seeks to be illustrative of 

previous literature, rather than a systematic review. As such there is no pretence that the current 

review is exhaustive, only indicative of the voluminous research evidence available. Indeed, it may 

be that some important and key papers were missing; however, it is not clear whether their 

inclusion would have further informed the current hypotheses or not. Indeed, the conclusions 

about the literature are likely to have been very similar, that is, that relationships between 

psychosocial factors and pain have been found in a variety of pains, some in research of good or 

reasonable quality, and some not. In addition, interactions between psychosocial factors have also 

been reported, which have served to illustrate the complexities of psychosocial factors and their 

effects on pain. As a result, it is hypothesised that many of the associations between psychosocial 

factors and pain prevalence will be found (see Section 2.3), although their magnitude and direction 

in specific populations may not always predictable. 

(iv) Non-empirical papers on risk factors for pain 

The current literature review also revealed eleven non-empirical papers commenting on the risk 

factors for different pain types. The majority of articles discuss issues that have already been 

raised, or those that are irrelevant to the current study. These included issues such as schedules 
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of clinical treatment (Nachemson, 1985) or recommendations for physical adjustments as 

prevention measures (Troup, 1984). Consequently, these studies will not be evaluated any further. 

One paper, however, is worthy of mention, presenting a list of risk factors for back pain. Frymoyer 

& Cats-Baril (1987) publish a list of risk factors for low-back-pain-disability, which are weighted by a 

"panel of experts". Top of the list are "job factors" (physical requirements, occupation, job 

satisfaction, self-employment, work history, employer's attitude towards limited duty, work 

preference) which are reported to account for to one fifth of the risk for low-back-pain-disability. A 

further fifth of risk for disability is attributed "psychosocial factors" (psychological symptoms, self

efficacy, personality type, daily hassles). Injury factors such as compensability, perception of fault 

and involvement of a lawyer are the next most important factors, accounting for just under one fifth 

of the risk for disability. The final two-fifths of risk is attributed to a number of different factors such 

as diagnosis, demographics, medical history, health behaviours (including smoking) and 

anthropometric measures. 

The reader is given little information on how the "panel of experts" derived these risks, except that 

they "attempted to reach a consensus to assign various possible weights to each of the variables" 

(Frymoyer & Cats-Baril, 1987). This process is said to be informed by a thorough review of the 

literature, although little information on the type or source of this literature or the search strategies 

used is given. While the experience and knowledge of the authors (and indeed the experts) is in 

no doubt, it may have been more appropriate to give further details of this process, in order that the 

relative strengths and weaknesses of these conclusions could be assessed, and the potential effect 

of bias be estimated. Indeed, in light of the omission of primary evidence underpinning these 

conclusions (or at least some reference to other publications where this evidence was available), 

one might argue that these observations may have been so affected by observer bias that they 

constituted little more than observer bias. 

As is stands, the list published by Frymoyer and Cats-Baril (1987) highlights the potential perils of a 

non-systematic approach to this complex literature, given the considerable discrepancy between 

the set of risk factors derived by a "panel of experts" and those generated by research evidence. 
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For example, there are differences between the variables included under the umbrella of "job" and 

"psychosocial" factors and the evidence summarised in Tables 2.4-2.15. 

There is little mention of the psychosocial aspects of work such as perceived demands, perceived 

control, or stress, for which substantial research evidence has been reported. In addition, job 

satisfaction is reported, as is the employer's attitude, however, this is only "employer's attitude to 

limited duty", as opposed to the concept of social support discussed by so many authors (see 

Section 2.3(e)). Finally, demographic factors were estimated to account for only 8.2% of the risk, 

despite the substantial evidence for their effect reported in Tables 2.4-2.15, and the fact that most 

authors treat them as known confounders in their analysis. As such, one might have expected their 

influence to be greater. Equally, the authors attribute just 2.4% of the risk to smoking, despite the 

evidence for smoking as a risk factor for pain at work (see Section 2.3(c) above). In a later paper, 

Frymoyer himself publishes evidence in support of the discrepancy between what he refers to as 

the "expert model" versus an "empirical model" generated from data collected in a chronic pain 

clinic. Frymoyer reports the empirical model to be more predictive of long-term disability than the 

list of factors provided by the experts. In the empirical model, demographic factors were observed 

to be of more importance than job factors, and injury factors were seen to be the most important 

overall. Therefore, the list of empirically derived risks published by Frymoyer (1992) appears to be 

closer to the risks concluded in the current review. 

Regardless of the approach to evaluating risk factors for pain, be it empirical study, systematic 

review, or focus group discussion, clearly the risks for pain are multifactorial, their observed nature 

inconsistent, and the observed contribution of variables not as straight-forward as may be desired. 

Indeed, almost every article cited in this thesis concludes with a discussion of the inconclusive 

nature of this literature, and a recommendation for further systematic research in the area. 

The current study will examine a selection of the psychosocial work factors addressed by previous 

research (duration of employment; workgroup comparison; working conditions; control; workload 

demands; stress; job satisfaction;) and their relation to pain prevalence. Based on previous 
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literature, some of the differences between work factors can be predicted while others cannot (see 

below). 

(g) Evaluating evidence surrounding work risk factors for pain 

This section has acknowledged the evidence for and against physical risk factors for pain at work, 

and has discussed some of the research surrounding the psychosocial work variables and their 

relationship with different types of pain. 

There is evidence to suggest that when an individual is under a great deal of pressure or stress in 

the workplace, or where they have little control over their workload or little support, their tendency 

to report pain is higher. As with the demographic evidence, there is no way of knowing whether 

this is the result of them actually experiencing more pain, or perhaps they are more likely to report 

it. Indeed, it is possible that pain is less easy to cope with when the work environment is less 

favourable (Hadler, 2005). For example, observations between workgroups would suggest that 

pain is experienced differently depending on the tasks that are carried out. Putting this with the 

evidence for potential disproportional influences on pain (see Section 2.3 above) the importance of 

examining the pain experience in pain research is reinforced (see Section 2.4 below). 

Aside from highlighting the importance of experience in pain, the inconsistencies between designs 

in previous research make it frustratingly difficult to make sense of the results. Consequently, for 

every demographic or psychosocial effect reported here, there is a conflicting finding or alternative 

hypothesis. In addition, the differences in findings between studies reflects the very nature of this 

type of research, that is, the difficulty faced when attempting to quantify a variety of different pains 

in an environment as diverse as the workplace. Throughout this review several potential 

mechanisms for the development and maintenance of pain conditions in the workplace were 

discussed: physical, demographic and psychosocial. None of these can be observed to be 

concrete, consistent, causes of pain, their influences are not exclusive of one another, and often 

interact with one another. For example, pain may be associated with high psychosocial demands, 

but it is unclear the extent to which "psychosocial demands" are the result of demands on self, 

demands from others, actual physical effort, perceived physical effort, sex differences, gender 
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roles, age of body, exposure of body, prolonged exposure, or perception of exposure (amongst 

many others). There is a resounding "we don't know" from every camp, even where large samples 

are examined meticulously, followed up extensively, and analysed appropriately. Clearly previous 

research has furnished us with a greater understanding of the complexity of the relationship 

between pain at work, and to some extent it has helped to explain this relationship further, but has 

not accounted for it conclusively. Indeed, some have argued that attempting to find an 

epidemiological cause for pain at work is a fruitless endeavour (Hadler, 2005). While this is a 

somewhat extreme viewpoint, after review of this voluminous and inconsistent literature, clearly a 

different approach may be useful. Indeed, the forthcoming sections are intended to be a critical 

reflection on the literature exploring the relationship between psychosocial factors and pain; an 

opportunity to "think outside the box" as it were. The current study will attempt to apply a novel 

approach to this well-argued problem, building on the perceived gaps in the literature. This is 

illustrated in Figure 2.3 below, where aims are projected on to findings for previous research on risk 

AIMS 

factors for pain prevalence and incidence cited in the previous discussion. 

Figure 2.3 
Summary of research aims in relation to research questions generated 

from previous research on pain prevalence 

RESEARCH QUESTIONS 

1. Comprehensive information 
on general aches and pains in 
a working population 

-----TI~..,... 1. What is the prevalence of general aches and pains in a working 
population? 

.... 
... 

2. Preliminary profile of work and -:" 
life risk factors for general pain ~:::" 

... : .... 
f •• 't. 

-, -.. 
••••• ',1 

.... 

2. Are there any differences in prevalence in relation to different 
pain types? 

3. To what extent do demographic factors (age, gender, marital 
status, family size, previous pain) influence pain prevalence? 

4. To what extent do work factors (duration of employment; 
working conditions; control; workload demands; stress; job 
satisfaction; workgroup comparison) influence pain prevalence? 

(a) Pain prevalence 

........ 
(b) Pain experience 

... '\::.----------------------, 
(c) Pain response 
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Operationalising the aims summarised in Figure 2.3 above, in relation to the literature discussed on 

the associations between various work factors and pain, it is expected that: 

• pain prevalence will be higher where: duration of employment is longer; control is lower; 
work demands are higher; stress is more common; and job satisfaction is lower (H6); 

• pain prevalence will differ in relation to different working conditions and between 
workgroups (H7); and that 

• psychosocial work factors will be associated with pain prevalence after adjustment (Ha). 

The case for taking a general approach to pain will now be argued, specifically in relation to 

examining pain and the workplace: 

- outwith clinical terms and definitions; 

- outwith measures of prevalence only, and more in terms of pain experience; 

- in relation to those who remain at work; and 

- in terms of the actions individual take in order to deal with it and remain in work. 

Sections 2.4 and 2.5 will discuss each of these issues, and the critical basis for their investigation 

in turn. 
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2.4 Examining pain 

There were two salient issues highlighted throughout the discussion of the literature on pain and 

work given in Tables 2.4-2.16. First, it was argued that the differences between pain outcomes in 

literature make deduction of conclusions difficult. This leads to reflection on the outcome measures 

used in studies. 

Second, it was argued that not only is it difficult to draw conclusions regarding findings due to 

differences in previous study design, but the conclusions are hindered by the complexity of 

psychosocial influences on the occurrence of pain. As a result, conclusive, causal inferences from 

previous literature are impossible, even where studies have attempted to decrease bias and control 

for or quantify confounders. 

In an attempt to take a different perspective on these issues, the current study suggests two 

possible remedies to these findings: by examination of pain outwith clinical terms and definitions; 

and exploration of pain measures that are additional to pain prevalence or incidence. The 

relevance and utility of these approaches are discussed below. 

2.4.1 Examining pain outwith clinical terms and definitions 

The stUdies in Tables 2.4-2.15 take a variety of different approaches to pain, from including 

outcomes that focus on chronic pain (for example, Von Korff, 1998) to outcomes that focus on 

general pain (for example, Sternbach, 1985). Table 2.19 overleaf summarises some of the 

different approaches to pain taken by previous research. The discrepancy between outcomes is a 

matter of researcher preference, and although some are more precise than others, all relate the 

research questions being tackled. The differences between outcomes make findings difficult to 

synthesise, but it is not for this reason alone that the previous pain outcomes are being criticised 

here. Reflection on the approaches to pain is also required. 

Previous researchers have focused on pain as a clinical phenomenon, relying on clinical indicators 

of pain such a physical measurement, and self-report. As such, pain is normally defined in terms of 

clinical syndromes or areas, namely: 
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• pain as articulated in terms of site (e.g. back pain; neckache; shoulder pain and so on); 

• pain as articulated in terms of underlying pathology (e.g. musculoskeletal disorder; 

osteoarthritis and so on); and/or 

• pain as articulated in terms of time and intensity (e.g. acute pain; chronic pain) 

Each of these approaches has a number of strengths and weaknesses, and these are discussed 

below. 

(a) Pain as articulated in terms of site or by underlying pathology 

(i) The focus on site- or type-specific pain 

Within the literature there is a tendency to focus on one type of pain, as defined by area (for 

example, back pain, neck pain, shoulder pain and so on) or underlying pathology (for example 

Work-related upper-limb disorder). This approach has led to a voluminous literature on each pain 

topic, a selection of which has been reviewed here. 

The utility of approaching pain by pain site or pathology is clear. As the experience of pain is so 

variable and subjective, it is useful, and clinically meaningful, to establish boundaries around pain 

types. The approach assumes that the reason neck pain has a different set of influences from back 

pain is because neck pain is different from back pain, and disease-specific observations facilitate 

disease-specific recommendations. This perspective also allows the researcher to compare the 

effects of risk factors between types, and many authors have grouped studies by type or site 

(Bongers et aI., 1993). In addition, limiting research to a particular pain-type enables the 

researcher to focus on one area of literature, and also limits the potential for variability and bias 

between pain types. Should the current researcher have limited this study to back pain, for 

example, this would have required a review of fewer studies in more depth. The current study does 

not seek to undermine the type- or site-specific approach that previous research has applied to 

pain. 

However, it is important to point out that a site-specific approach adds to the difficulty in 

synthesising the findings of literature, and therefore this approach has not always led to consensus. 

For example, Helme & Gibson (1999) point out the variety of site-specific prevalence rates between 

studies, and the difficulties with attempting to deduce the effects of variables such as age on pain 
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sites and conditions. Although a set of obvious and consistent site- or condition-specific risk 

factors has been alluded to by previous research, to say that they are conclusive, or provide 

enough systematic evidence with which to plan and/or recommend an intervention is somewhat 

ambitious. Therefore, to understand the nature of the relationship between pain and psychosocial 

factors it might be important to use an alternative approach, one that focuses less on site-specific 

aspects of pain (the differences between pains), and more on pain as a general experience (the 

similarities across all pains). 
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Table 2.18 
Studies examining psychosocial risks for serious pain given by population, design, [pain type] and measure or definition of pain 
General population Design Self-report measure or definition of pain 

__!-~cJ~~~.QQ€!t§I:L1Jlg~Jf'.i1'§JSl~~:s=ctio~al_______________'§.F'~!11~r€!!~9!l.~rn!i:J~J!IJ[cltiQ!1~lifEl~rn§r§trQsE§~!iY.§Iy:____________________ 
Behrens et aI., 1994 [BP] Cross-sectional Defined as pain in any region of the back occurring every day for a week; 12 mths retrospectively. 

~_·_J~.ElJ'O & Tsui-wu, 1987 [!:!?.F'l cross_~"ctionai~==~=::------==~== BP onmos~d§'s for at least 2 weeks; lifetime retrospectively_. _~~--
.~----

...................._ Fifield et aI., 1996 [RA] Cross-sectional andTl, and then T2 3 years later ........ .... .............. ______ ._ Pain of sufficient severity to present to a rheumatology clinic -G-uC;-etai::-T§9s Bpfcross~seciiiinai' ........................ - ......... --.-.. '--SPeve-c:layformo-re-ihana-weekormore;1-2mtllsr6iros-ectfvel 

....... J.Clg9.~s~O'QEl!ClI:c1~~?.[~_~§umaticjJ.9!.nl~~s":c:o.n~ol~cros .. -sec:~~~~1 
Josephson & Vingaard, 1998 [LBP] Case-control 

__ ......-.,..,.:Kc::a::.ro:::,IY et ~h199_ElJGeneral pain 1 Cross-sectional 
Von Korff et al..1989 [Chronic pain] Cross-sectional 

·.~~:=W~~t~~iQg:~=Ii>~~~Q~~ .. 1~~9.IN~.F'J5.'.~~:~"c:tiO~~I ......... . 
Williams et aI., 1998 [LBP] Cross-sectional 

Cases: individuals who presented to GP with LBP ........... . . ..... ···-----C-ases:lndlvic:luajswhosoughThealthcareforTSp· ...-~----

Troublesome pain of 6 or more mths duration (lifetime); or pain that reoccurs on a regular basis. 
Instructions to exclude pains that were "fleeting or minor such as a brief headache or sore muscles after exercise." 

~--------------~~=~:=:~~gr~~g:u.~~!i9.QQ'l.ir.El:J:~~E7.§'t~ri11Qr~Th.?~Io.=d.9y'~:~L.i@E.~~~}?:_rn.tQ~r§t:r.Q~p'§gp'y'§}y: --.-.:=:~:=:=:----------------------------
LBP present on a daily basis for 8(+/- 2) weeks of the last year. 

Pain types: BP = Back Pain; LBP = Low Back Pain; MSK= Musculoskeletal pain; NSP =Necklshoulder Pain;; WRULD = Work-Related Upper Limb Disorder. RA = Rheumatoid Arthritis 
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(ii) The focus on work factors in relation to musculoskeletal pain 

The utility of examining pain from a site-specific perspective can also be brought into question with 

particular reference to pain at work. Previous literature in relation to pain and work has tended to 

focus on musculoskeletal pain, and back pain in particular (see Table 2.2). Research has evolved 

in this way as the result of previous observations that work-related pain is related to 

musculoskeletal activity or physical load at work (Hadler, 2005). It has been argued that this focus 

on the relationship between musculoskeletal pain and work is somewhat limited in outlook, given 

the lack of evidence linking physical interventions to pain prevention and reduction (Hadler, 2005). 

As research has evolved beyond a physical paradigm, so the potential for extension beyond the 

musculoskeletal paradigm has increased. However, research on non-musculoskeletal pain is still 

much less common, although it is possible that this type pain could be just as affected by work and 

psychosocial factors as musculoskeletal pain. 

There is some literature reviewing the epidemiology of pain that mayor may not be categorised as 

musculoskeletal such as: migraine and headache (Scher, Stewart & Lipton, 1999), fibromyalgia 

(Macfarlane, 1999); facial pain (Zakrezewska, 1999); pain at different ages (McGrath, 1999); 

amongst others. However, where risk studies are reviewed this research tends to focus on the 

influences of demographic variables (Macfarlane, 1999; Scher, Stewart & Lipton, 1999) and not 

work factors. In addition, the focus tends to be on clinical (Macfarlane, 1999; Zakrezewska, 1999) 

or school (McGrath, 1999) samples rather than working samples. 

The effects of psychological variables are reviewed in some studies, however these tend to relate 

to psychological problems and/or disorders, rather than occupational psychological variables. One 

author does review literature suggesting an increased risk of fibromyalgia in relation to 

occupational variables, specifically lack of employment (Wolfe et aI., 1995), psychological stress 

(Leino et aI., 1989) and physical stress (Makela & Heliovaara, 1991). However, the reviewer points 

to the associative nature of these relationships and their resultant lack of predictive utility as risk 

factors (Macfarlane, 1999). For example, it is unclear whether lack of unemployment is a cause or 

consequence of fibromyalgia, or both, or indeed, neither. 
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At this point, therefore, research on the relationship between work factors similar to those included 

in the studies given in Tables 2.4-2.15 and "non-musculoskeletal pain" is rare. The current study 

intends to take a generic view of pain, therefore it extends the research focus beyond 

musculoskeletal pain and work factors to include the potential for measuring the effects of 

psychosocial and work factors on non-musculoskeletal pain. 

(iii) Pain as a general concept 

The current study has deliberately discussed pain as a general concept, acknowledging boundaries 

where they exist, but also acknowledging the overlap in risk factors between pain types. Indeed 

there is substantial overlap between psychosocial influences on different pain types. Almost every 

psychosocial and work variable reviewed in Section 2.3 is observed as being a risk factor for a 

number of pain types, and is not specific to back pain, neck pain or any other type of pain. This 

shows that when the site- and type-specific boundaries are removed, there is a great deal of 

overlap between psychosocial and work influences on all pain. This is not to suggest that neck pain 

and back pain are the same, or have the same causes. This merely raises the possibility that when 

a human being experiences pain, no matter where or for whatever reason, it appears to be 

influenced by a number of demographic and psychosocial factors, and is sometimes magnified by a 

negative work situation. Indeed, given the differences in findings from studies reporting on various 

pain types and working populations already highlighted in establishing risk factors for pain at work, 

this would seem to be a sensible, conservative conclusion to make. 

Studies examining pain in the absence of site- or type-specific criteria are rare, as most studies that 

examine only "pain" (from a general viewpoint) go on to categorise it n terms of site, or ask 

questions in relation to site or type. This lack of research into pain as a general concept is itself a 

sufficient reason to warrant further investigation. It may be important to ask whether there are any 

similarities in the epidemiology of pain as a general human experience, regardless of site or type. 

This could provide an illustration of pain not only as a precursor for chronic pain, but it may also 

give an insight into the nature and magnitude of general pain in the community as a public health 

problem. The current study aims to view pain as a general human experience, rather than an ache 
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in a body part, or an indicator of a specific disease or underlying pathology. Pain will be seen 

simply as pain - any pain. 

It is important here to draw a distinction between general pain and generalised pain. General pain 

refers to pain - any pain in general, as opposed to a condition and syndrome such as rheumatoid 

arthritis that can be experienced generally, or in a number of sites simultaneously. As such, the 

term general pain reflects the current researcher categorising pains from a generic perspective. 

The category of general pain therefore has the potential to include all pain, which can be 

generalised or specific to a site or pain type. 

In summary then, previous research tends to focus on musculoskeletal pain, or pain in relation to 

specific sites or underlying pathologies. This might suggest a consistent approach to pain, 

however, reflection on the pain measures applied show that authors are far from uniform in their 

methods of assessing pain. This is discussed below. 

(b) Inconsistency in pain measures 

There is a great deal of debate surrounding the objective measurement of pain, and this is 

discussed in detail in Section 2.4 below. However, it is important to note here the inconsistency 

with which some previous studies have approached pain. Table 2.19 overleaf shows that some 

studies have not focused specifically on pain, or have included sensations additional to pain. 

Some authors discuss pain along with other sensations such as "stiffness" (Thorbjornsson et aI., 

1998; Herberts et aI., 1984; Leino et aI., 1995; Niedhammer, 1998); "aching" (Thorbjornsson et aI., 

1998; Leino et ai, 1995); "discomfort" (Niedhammer, 1998); "weakness" (Herberts et al. ,1984); 

"numbness or sensitivity to movement" (Leino et ai, 1995); and even "other trouble" (Biering

Sorensen & Thomsen, 1983). As such, it is unclear where prevalence rates refer to pain 

specifically, and where they refer to other sensations. Indeed, some authors fail to mention pain to 

their participants at all, referring to vague terms such as "musculoskeletal discomfort" (Starr, 1983); 

"lower back trouble" (Xu et aI., 1996); or "any problem in the lower back" (Masset et aI., 1994). It is 

not totally implausible that these authors are indirectly measuring pain, and is probably likely. 

However, without a specific measure or definition of pain presented to the individual participants it 
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is unclear the extent to which these studies are influenced by detection bias, and therefore these 

results cannot always be interpreted as being indicative of pain prevalence. They can only be said 

to illustrate prevalence of musculoskeletal "discomfort" (Starr, 1983); "lower back trouble" (Xu et aI., 

1996); and "problems in the lower back" (Masset et aI., 1994). 

One rather extreme example of this assumption is the study that infers the presence of 

musculoskeletal pain from observations of chronic fatigue syndrome (Chavalitsakulchai & 

Shahnavaz, 1991). While the evidence for the co-morbidity of pain and chronic fatigue is 

undeniable, the fact remains that these authors report pain prevalence rates that are in fact a 

projection of fatigue to stiffness and/or pain in various body parts. Therefore they infer the 

presence of pain in relation to fatigue, rather than take a measure of pain itself. These studies 

illustrate the assumptions made by researchers regarding what constitutes a measure of pain and 

what does not, and as a result, findings therein may be open to bias. 

The lack of consistency in pain outcomes, lack of rationale in applying these measures, and basic 

ambiguity serve to complicate the generation of an overall picture of pain at work further. These 

studies highlight the need for an approach to pain that makes no assumptions about the nature of 

the pain experience, but also measures pain specifically. One example of the assumptions made 

about the measurement of pain is in previous authors' assumptions about what is "important" pain, 

particularly in terms of time and intensity. This is discussed in detail below. 
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Table 2.19 
Studies examining psychosocial risks for pain that do not focus specifically on pain, or include sensations additional to pain 

General population Design Self-report measure or definition of pain 
Biering-Sorensen & Thomsen, 1983 Cross-sectional baseline. repeated on same cohort at T2 afier 12 months Pain or other trouble with the LB; 12 mths and lifetime retrospectively 

[LB trouble] 
Thorbjornsson et aI., 1998 [LBP] Cross-sectional baseline repeated at T2 afier 34 years, and retrospective (between Pain, stiffness or aching in the LB. 

xueTaC1996ICBpjt¥o!s~~~Z~~e coho~._ ... ·mmmm .. m_______mm____ ····m__ __ . -Ij3tro-U-bie;-12 mths-retrospectlVejY: 

Working population Design Self-report measure or definition of pain 

g~.~y~li~~~~I.~~~i~§~~hn.9.:y.9.:~J.~.~1I~§~l .... Cross-secti~~.".I .. :o~~aris°n nurse and industrial workers + ................... t,v,1§~.p..~!n. ... ~.~~~n.].~.9 .. fr.~.f!.! .. ~~~~r.Y.~gf~tig~~!.n.g! .. ~gt~.~I ... p.~.in. .. f!.!~~.~.~.~~: ............. _ ........................................................................................................... _ ........................................................................... . 
Herberts et al. ,1984 [SP] Cross-sectional SP, weakness and stiffness in the shoulder, excluding effects originating from the neck, e.g. pain extending into one ann or both anns 

below the elbow. 
"LeTr1OeiaT,"1995 [B & limb d isord6rS]cross:seCtiOriaibaseiinerepeaieCionsam,ico-liOrtatTzarierTOyea;s---------ACtie,siitiiiess.sensftf"iiYio-movemenT,nunlbnesS;-orpilifi-Tn}OirliSor;;;usi:1eSTnvaiiouslocaiionS;-ilndhowo!iE;;,,-i2mih-retrospectlveiy--

Masset et aI., 1994 [~ Cross-sectional Any problem in the LB (Life, 12 mths, 7 days retrospectivelyu.)-;--_________ _ 
.. __ N_~g.~!l1f!.!e.r:.....1~.~[S diso~~L~ross-sectional . ______ . __ ._.__.~_ .. ___ . ___ . ___ ._ .. ___ ...l'ain, stiffness or dis~l}1~rt i~'§'flx.9.:rea; ~_f!1!hs re.lI:CJ~P.§~y.eJ¥_~.~ ____ ._._. __ . _______ .~m._ ........ __ . ___ . __ ._._ .. _ .. ___ ...... _ ..... _ .... ___ ._ ... 

Starr, 1983 [MSK] Cross:sectional case-control case= VDU users, control = on paper no info on Daily discomfort and when; lifetime retrospectively. 
matching 

Pain types: B = Back; C= Chronic; HLlD= Herniated lumbar intervertebral disc; LB = Low back; MSK= Musculoskeletal; N =Neck; S = Shoulder, WRULD = Work-Related Upper Limb Disorder 

Table 2.20 
Studies examining psychosocial risks for pain that do not focus specifically on troublesome pain 
General population Design Self-report measure or definition of pain 

Bergenudd & Nilsson, 1994 [MSK] Cross-sectional Pain of more than 24 hours duration 1 mth retrospectively 
______ -=-C.::.0=cs'-':te'-:e=-=t:..:a::.:I.,'-1:::9:::94:':'~ Inception cohort study; all cases prospective for 5 months Pain less of than 72 hours duration without radiation. 

_._ ..... __ .. _froft §~J9E.~3J!~ELC.'~~ectional ___ .. __ .. __ .... __ ._~ .... __ . __ .__ Any problems with a bad back; 1 mth re~ectively:_ ... ____ ._ .. _._~ ___ ~_ .. _._. __ ... _____ .. ___ ._._._._._ 
Hasvold & Johnsen, 1993 [NSP & HA] Cross-sectional How often do you have headache? (Seldom/never; monthly or more ofteniweekly or more often/ daily) 
__.____..__.~~"Y.g~~n..9gy.~~h9.:y.~~i§f'?{§~I~~n.]in.~yl?~n.]~~tQlygrf!.!<J.~~g~~~!'1.'.~~~Iy.~r.n.]gr.~~~~n.L99.:ily) 

~ .... __ . __ . ______ J::!~~Fo et 9.:h199~[§£'L~ross-~ctionai ba~I~:.'~pea~~_~~~~~~::~_O."_d~r::::~:.c~~_':":~:>:_~~~ __ ~'L~Q1..!etr~p~.0iY.l?lL. ___ . ___ ~_. __ ... __ ... _. ____ ..... _____ ... _____ ~~_._._ ... _ ..... ___ .... _____ .. ____ .. ~ ____ ... _ ...... _. ___ ... _ .... __ ............ _. __ ._~. 
__~!~t<J.Q_t!~~s.!Qg.!_t:L~Q~~..199?_[~LEl __ ~~~~-sectional _______ ._.____ ______ ~~___~ ___ ~______._. ____ 6rJy. BP or NP;Jf_f!1!h~£etrosp.~ctively_. _. __ ... _~. ______ ._. ____ . ___ .~ _______ .... _ ...... _._ .. _ ....... ~ ______ .... _ .. _ .. _ ... _ ..... _ .............. _ .... ___ ... _ ...... _ ... _._ 
Papageorgiou et al.,1997 & 1998 [LBP] Cross-sectional baseline with inception cohort followed up for 12 months Any ache or pain lasting for more than 24 hours; 1 mth retrospectively. 

==£,ry~~=f'.hJIIlp..s_~t al., 1992JHeadach~L~~~::ectional ._._. __ ..____... __ ~ __ .... _.~_Headache che~i~!.ere-intervie."Y.~nd th~n atJ.Q.~r.Y.i~"Y.:.. ___________ .. ~ ... _. __ . ___ .. _._ .... _._._ ....... __ ............... __ ........ _ ......... _ .............. __ 
Stembach, 1985 [General pain] Cross-sectional Pain of 1 or more day's duration. 

Working population Design Self-report measure or definition of pain 
Burdorf et aI., 1993 [LB pain) Cross-sectional Questions derived from Nordic guestionnaire, but pain persisting for a least a few hours; 12 mths retrospectively. 

Estlander et aI., 1998 [MSK pain] Cross-sectional baseline, repeated on same coh~~~tT2, ~:~~.~~n5.~ears_ Questions derived from Nordic Questionnaire, but pain for less than 30 da~s included in the analysis. 
- .. ~~:~=~~~pp9.:~H~~~1~~§.I§EL~r~~::!l~~~~I=::=:~~:=§Egrh§E!!n.!I!r.~!r~.spt:lt:,!iy.~Ii.=:====:~:=::===:=_=~:===-.. --~ .. - - .. -------.--

................ I::i_a.:r.P~~ .. ~! .. 9.1:., ... !.~?~ .. [h.~.El ... ~~~~::!lC.~~~~I .. ~i~r~~~~p.:cn:v.ea:?~!l",,-,an~6".'~~~s.... . ..§E~.f!.!!Qs.r.~!IEs.p~~tiy~Iy.!t:l!<:~I~~i~g ... '!l~n.s.!'=l.I9.:I .. P9!~.!'.n..9 .. '!l~S.~~I<J.~~t:lI~§!S.Y.n.]E!9.f!1~ ....... _ 
_ Hemsley et aI.J .. ~~~[h!~ELc-"'~:~ectio~_~ ___ .~.____ __ .____ ______ .. ____ ..§~I!::~.<J..rted bac~~!Q_!'.Qd exte.~!~-'!I'.~~ .. i!J_n.tt:l~t:lrt:l9"Y.!t~ theif"Y.9r.!<: on a visual anal<J.gue scal~ .. ___ ~ ____ ~ ....... __ .. __ ... __ .... ___ ....... _ ... 

Holmstrom et aI., 1992b [NSP] Cross-sectional. Pain, ache or discomfort from the neck and shoulder area, sometimes, often or very often; 12.-:-;m;.;.th:..s'-::..::re"'tr.:cos:.cp:::-e.:cct:c-iv.:cel,y _______ _ 
Holmstrom, Lindell & Moritz, 1992 [t§£'J Cross-sectional, retrospective (12mths) Pain, ache or discomfort in the neck and shoulder area, sometimes, often or very often; 12 mths retrospectivel~ 

Manninen et al.,1995 [LBP & NS] Cross-sectional with cos follOW-Up at 12 years some of same cohort (pain-free) At T1: LBP & N/SP currently; and, at T2: LBP 12 mths retrospectively. 

_::~~:··~~~~~~~~~~~:~~~]~·~~:.~ti~~~~~~~~~d-~~·~:e~~~~~~:-uPt~·~~;~~;:-.. -·~~~~~~:··=--:::~~;.;u}~~;~;.~f~~~~2.~~~;~~f~~~~~~(~~~~~:.i;;~~~!t~~;E~~:~~~I~~~~:-~~~sfCkleave';i;-furtheaocuS onTB-Pfor~:~:~h.a~:~~-:" 
Toroptsova et aI., 1995 [LBP] Cross-sectional Pain lasting more than 24 hours in the area below the 12th rib and the gluteal folds 

Pain types: B = Back; C= Chronic; HLlD= Herniated lumbar intervertebral disc; LB = Low back; MSK= Musculoskeletal; N =Neck; S = Shoulder, WRULD = Work-Related Upper Limb Disorder 
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(c) Pain as articulated in terms of time and intensity 

(i) The focus on "important" pain 

Historically and clinically, chronic pain is defined as pain of substantial intensity that is more than three 

months in duration (IASP, 1986; Merskey & Bogduk, 1994). According to this definition, three of the 

studies in Table 2.19 examine chronic pain specifically (Andersson et aI., 1993; Karoly et aI., 1996; 

Von Korff, 1989). The rationale for most of these studies is to identify the risk factors for chronic pain, 

therefore it seems sensible to examine pain that is at least three months in duration. Tables 2.18-2.20 

show that although the majority of studies examine what might "officially" be termed as acute pain, 

many of them tend to focus on more troublesome acute pain, placing further restrictions on the pain 

included for study. The assumption across all studies is that more troublesome acute pain is deemed 

to be worthy of note or "important". 

(ii) Defining "important" pain 

"Important" pain is not a term commonly used by researchers, as many tend to discuss pain in terms 

of pain type, and very few give a rationale for the type of pain that they have studied. For the 

purposes of this discussion "important" pain is a term used here to refer to the pain that the 

researchers believe to be worthy of study. 

There is some inconsistency between what researchers define as "important" pain. Some authors 

define "important" pain as that which is either regular or has occurred for sUbstantial period of time, or 

both (Andersen & Gaardboe, 1993; Andersson et al.,1993; Behrens et aI., 1994; Hagen et aI., 1998; 

Brulin et aI., 1998; Burdorf et aI., 1993; Oeyo & Tsui-wu, 1987; Engels et aI., 1996; Fjellman-Wikund et 

aI., 1998; Guo et aI., 1995; Hagen & Thune, 1998; Harreby et aI., 1996; Helliwell et aI., 1992; 

Hildebrandt et aI., 1995; Karoly et aI., 1996; Moens et aI., 1993; Skov et aI., 1996; Vasseljen et aI., 

1995; Westerling & Jonsson, 1980; Wickstrom & Pentti, 1998; Williams et aI., 1998). Other authors 

focus their investigations on pain that is more troublesome or of a troublesome level of intensity 

(Brown et aI., 1998; Hultman et aI., 1995; Suadicani et aI., 1994; Von Korff et aI., 1989; Westgaard & 

Jansen, 1992). Finally, some authors have focussed on pain that is of significant intensity or impact to 

prompt presentation to health care systems for help (Bigos et aI., 1991; Fifield et aI., 1996; Fjellman-
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Wikund et aI., 1998; Jacobsson et aI., 1992; Josephson & Vingaard, 1998; Miedema et aI., 1998; 

Stang et aI., 1998; Wickstrom & Pentti, 1998). 

The inconsistency between what is defined as "important" pain or otherwise makes comparison 

between studies difficult, even where other factors are controlled for. For example, two studies 

measure back pain in nurses (Harber et aI., 1985; Videman, 1984) and report two different prevalence 

rates (52% and 79% respectively). In relation to the quality criteria described in Section 2.1(e), neither 

of these studies constitute what would be described as evidence of "reasonable quality" although, the 

study by Harber et al could be seen as substantially more open to bias than that of Videman et al (see 

Tables 2.4-2.15). As such, it is unclear whether the differences in prevalence are the result of differing 

designs, or of actual population differences. One further difference between these studies is that the 

pain measures applied in each study were very different. Harber et al. (1985) examine any back pain 

in the past six months, and instruct their participants to exclude menstrual pain and musculoskeletal 

symptoms. On the other hand, Videman and colleagues examine all types of back pain, and go on to 

enquire about pain in relation to several daily activities: waking up; changing posture; lying in bed; 

exercising; and coughing/sneezing. Therefore, although these authors are addressing similar pain 

types in similar populations, they are focussing on two very different aspects of pain. This could be 

one explanation for the fact that they are yielding very different prevalence rates. 

Although it is not always made explicit in the literature, it is assumed that the rationale behind this 

focus on more serious or "important" pain is that this pain that will have the most impact on the 

individual, and will have the greatest potential to become chronic. However, the lack of agreement 

between what constitutes "important" pain renders this logic problematic. With different definitions of 

what pain is "important" and what pain is not, researchers are attempting to establish risk factors of 

chronic pain from a variety of different pain indicators and baselines that are difficult to synthesise. 

Not only does the previous focus on "important" pain convey the assumption that only noteworthy pain 

will become chronic, but it also implies the converse: that pain that is "non-important" will not become 

chronic. Limiting research to only "important" pain is to omit all the "non-important" pain that is also 

occurring in the community and the workplace. 
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Mayer and Gatchel (1988) state that only 10% of spinal pain becomes chronic. To speculate that 

perhaps half of the remaining 90% of pain experienced is troublesome or "important" to sufferers still 

does not account for 45% of pain taking place. It is impossible to tell whether "non-important" pain 

leads to chronic pain, and indeed it may not. However, given that previous research has been unable 

to identify risk factors for chronic pain from "important" pain consistently across the literature, it is 

relatively impossible to tell whether "important" pain leads to chronic pain either. 

Yet many researchers continue to investigate on this end of pain, and this focuses research towards 

the more "troublesome" end of pain. The current study does not seek to diminish the clinical 

importance of looking at more troublesome pain, but asks whether the focus on more frequent, long

term "important" pain is necessary for the identification of risk factors for chronic pain. The next logical 

step from this perspective is whether there is another way to approach pain, that is, to question the 

assumption that only "important" acute pain will lead to chronic pain. 

(iii) When is pain not "important"? 

A further criticism of the research summarised in the Tables above is that the definitions of "important" 

pain are established and defined by researchers, rather than pain sufferers or participants themselves. 

Individuals are explicitly instructed to focus on what the researchers believe to be "important" pain. 

For example, Von Korff and colleagues (1989) ask individuals to "exclude pains that are fleeting or 

minor such as a brief headache or sore muscles after exercise". Who is to say that brief headache or 

sore muscles after exercise are not important, or have little impact? Moreover, who is to say that brief 

headache or sore muscles after exercise do not lead to work incapacity, or are not affected by 

psychosocial work factors? Finally, who is to say that brief headache or sore muscles after exercise 

are not precursors of chronic pain? As such, it might be important to focus on the pain that individuals 

themselves find to be noteworthy, rather than to place a set of criteria on what pain is "important" or 

not. Again, the current study acknowledges the importance of looking at pain within clinical criteria, 

but also seeks to harness the subjectivity and experiential aspect of pain by not placing any criteria on 

the type of pain that is included. In this way, the influence of observer bias may be reduced, and if an 

individual believes themselves to have suffered from pain, any pain of note, they will report it. 
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(d) Pain outwith clinical terms and definitions 

It has been argued so far that the lack of consensus on risk factors for chronic pain at work has not 

been helped by the previous focus on: site-specific pain; musculoskeletal pain in relation to work; as 

well as the inconsistencies between the importance of certain types, durations or intensities of pain, 

and whether these are worthy of study or not. This has not included a summary of the literature 

examining pain outwith the clinical criteria or definitions described above, and this is discussed below. 

(i) Studies examining pain of short duration 

Some studies allow for the inclusion of "important and "non-important" pain, providing some illustration 

of the nature of "non-important" pain in populations. Table 2.20 shows those studies indexed in the 

current literature review that focus on the less troublesome acute pain, in both general and working 

populations. All of these studies include a measure of pain within the last month. Technically, 

therefore, they are focusing on acute, non-chronic pain. As with the majority of literature in this area, 

there is little consistency between measures applied. For example, some authors do not take any 

actual measure of prevalence in their studies, but instead report outcome measures that combine pain 

prevalence and frequency (Hasvold & Johnsen, 1993; Holmstrom et aI., 1992b); or prevalence and 

impact (Hemsley et aI., 1998). Others, however, apply standardised instruments used elsewhere (see 

Table 2.17) but allow for the inclusion of pain of a shorter duration (Burdorf et aI., 1993; Estlander et 

aI., 1998; Toroptsova et aI., 1995). 

Some authors define pain in terms of the length of episode, focusing only on pain that is more than 

twenty-four hours in duration (Bergenudd & Nilsson, 1994; Moffett et aI., 1993; Papageorgiou et aI., 

1997 & 1998; Sternbach, 1985; Toroptsova et aI., 1995). This approach is useful and relevant to the 

current study in that it identifies pain of a reasonably short duration, and shows that pain of this 

duration can lead to substantial limitations to work practices. However, just as the studies in Table 

2.18 can be criticised for omitting less troublesome pain, so these studies can be criticised for omitting 

short-term pain. As argued earlier, it may be that short-term pain does have minimal impact on the 

individual, but even though it might not be of clinical significance, it may still be of experiential 

significance to the sufferer. 
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One author takes a different approach, and rather than limit the minimum pain duration for inclusion, 

measures only pain of less than seventy-two hours in length (Coste et aI., 1994). This approach 

ensures that pain of only a short duration is included, but also makes no predictions or preconceptions 

about its impact. As very little rationale for this focus is given in the study, one can only assume that 

the authors presuppose that pain of more than seventy-two hours duration is not of interest to their 

study, therefore omitting the precursors of chronic pain that is the focus of so many other studies. 

Although these authors focus on less troublesome pain, it could also be argued that placing limitations 

on the pain duration at all, even though they are a matter of hours, still excludes pain that might be of 

interest to study. The current study aims to examine pain in the absence of any preconceptions about 

duration or intensity, and to ask individuals themselves to give information on these aspects of pain 

(see Section 2.4). 

(ii) Pain outwith clinical terms and definitions 

There is a group of studies that examine pain without any conditions of time or intensity in their design. 

In these cases no assumptions of which pain might or might not be "important" are made. These 

incorporate a variety of measures including: point prevalence (Hemsley et aI., 1998; Burdorf et aI., 

1993; Manninen et aI., 1995); and retrospective questions ranging from one month (Foppa & Noack, 

1996; Heistaro et aI., 1998), six months (Harber et aI., 1985) to one year (Linton Hellsing & Hallden, 

1998; Manninen et aI., 1995). 

These studies show the prevalence and incidence of pain to be considerable when no criteria are 

placed on pain duration or intensity. Specifically, research shows that: 

• point prevalence of back pain is substantial in general populations (18% in one study (Croft & 

Rigby, 1994); 66% in another (Linton Hellsing & Hallden, 1998)); 

• lifetime prevalence of lower back pain is also high (73%; Hemsley et aI., 1998); 

• one-year prevalence of back pain is higher in manual workers (50% in crane operators; 44% 

in straddle-car drivers) than in office workers (34%) (Burdorf et aI., 1993), a difference that 

appears to be constant over time (Harber et aI., 1985); and 
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• back pain is more prevalent in women than in men (44% versus 32% respectively) (Foppa & 

Noack, 1996), a difference that also appears to be constant over time in both back and 

neck/shoulder pain (Manninen et aI., 1995). 

These findings suggest that when no inclusion criteria are placed on pain, that pain appears to be very 

common, and more prevalent than when only troublesome pain is examined. This suggests that less 

troublesome pain is at least as worthy of note as more troublesome pain, a proposition that appears to 

contrast with the view taken by many previous studies. When interpreting these studies, however, as 

with many other studies in the current review, it is important to take into consideration that these 

studies report evidence from a variety of designs, and as a result their evidence of differing levels of 

quality. 

Two issues are important to note, however. First, although the studies included in Tables 2.18-2.20 

address non-troublesome pain, they are not specifically addressing pain outwith clinical terms and 

definitions. Although pain intensity and duration are omitted as inclusion criteria, all studies categorise 

pain in terms of site or region. Only Sternbach (1986) examines pain outwith site-specific criteria, but 

puts duration-specific criteria in place, examining only pain of one day or more's duration. 

The current study aims to examine pain completely in the absence of any clinical terms or definitions, 

putting no site-, duration- or intensity- specific inclusion criteria on the pain that will be included. 

(iii) Risk factors for pain outwith clinical terms and definitions 

Previous research also provides a somewhat rudimentary picture of the influence of work factors on 

pain outwith clinical terms and definitions. Studies in working populations examine the contribution of 

only a handful of factors. 

Burdorf and colleagues (1993) present data from a variety of different measures, reporting stress and 

work group to be predictive of back pain of all descriptions, after adjusting for age and "work-related 

risk factors" in previous and current employment, age and previous history of pain were reported to be 

associated with occurrence and recurrence of pain. Burdorf and colleagues used the Nordic 
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Questionnaire (Kuorinka, Jonsson & Kilborn, 1987) to measure pain, which examines pain cross

sectionally within a retrospective period of twelve months. Duration of employment and job 

satisfaction were not found to be associated with pain of any duration. The Nordic Questionnaire is 

normally used to exclude all pain of under 30 days duration (see Table 2.18), however, Burdorf et al. 

(1993) report that half of their sample had experienced pain for less than 30 days, and a quarter of 

their sample for seven days or less. 

Some of these findings are partially supported by other research. For example, Foppa & Noack 

(1996) also report stress and work group to be predictive of back pain measured in the absence of any 

duration-specific criteria. Other predictors of back pain reported by Foppa & Noack (1996) are 

workload control, and demands. These findings are generated from a study of reasonable quality, and 

show that psychosocial and work factors can be observed as risks for pain of duration as little as one 

week or less. 

However, this literature is also not without its inconsistencies. In a study of excellent quality, 

Manninen and colleagues (1995) measure lower back and neck/shoulder pain in the absence of any 

duration-specific criteria, and find no effect of stress. It is impossible to draw any further conclusions, 

as Manninen and colleagues (1995) do not provide any further data on other work factors. 

It would appear that no previous study has examined a comprehensive set of work and psychosocial 

variables as risk factors for pain of any duration. The current study sets out to remedy this, by 

combining the approaches to work of several researchers to include a variety of different factors (see 

Methods - Section 3). It is expected that pain measured in the absence of any site- or duration

specific criteria will be prey to psychosocial and work influences, (factor-specific hypotheses are given 

in Section 2.4.3 below). 

(e) Summary of this study's approach to pain 

The current study aims to examine pain in the absence of any preconceived expectations about pain. 

It is hoped from this approach that the current research can provide the first picture of pain at work as 

a general, human experience, rather than as a clinical problem that is tied to an underlying pathology 
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or site. In this way, there are no preconceived notions as to what type of pain is important, or 

disabling or has greatest impact. Crucial to this argument is the notion that the subjectivity of pain is a 

fundamental component of understanding pain at work, and that examining pain as part of a total 

human experience offers a richer illustration of pain at work than previous prevalence studies have 

provided. 
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2.4.2 Examining aspects other than prevalence or incidence 

(a) The subjectivity of pain 

One of the key debates in the study of pain is its subjectivity, and the influence of individual, 

situational and behavioural factors on pain perception and pain report (Melzack & Wall, 1965). 

Decades of research have been dedicated to investigating the variability of the pain experience 

between and within individuals and pain stimuli. Gate Control Theory (GCT) (Melzack & Wall, 

1965) accounts for the pain experience in relation to individual, biological, cognitive and 

behavioural factors. 

Figure 2.4 
Gate Control Theory (Melzack & Wall, 1965) (Diagram adapted from Main & Spanswick, 2000) 
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(b) Neuromatrix: _______________________________________________ J 

(a) Gate Control Theory states that large and small fibres project onto the SG (Substantia gelantinosa) and T (Transmission cells) in the dorsal hom 
of the spinal chord. Activity in the large fibres increases inhibition in the SG, and activity in the small fibres decreases inhibition in the SG. Large 
fibres also excite the central control system (here, the neuromatrix (b)) which in tum has an effect on the cells. When the Gate is open in the T cells 
then pain is experienced, and when it is shut, the pain is not experienced. Any painful experience is the combination of input from the periphery and 
the central control system. 
(b) The T-cells project onto the neuromalrix, in which there are 2 systems: the motivational affect system; and the sensory-discriminative system. 
The central control processes project also onto these systems, and also onto the dorsal horn. Additional inhibition of the dorsal horn occurs via the 
descending inhibition system that also receives input from the motivational affect system and the sensory-discriminative system. When a painful 
experience occurs, all of these systems interact with one another, and the delicate balance of internal and external innuences determines the pain 
experience. This results in variable action being taken by the motor mechanisms. 

Melzack (1990) proposes that the neuromatrix, as described in Figure 2.4 modulates the pain 

experience. As such, the pain experience is seen as the product of external stimulation, previous 

experience and expectations, emotional responses, attention and other cognitive processes. GCT 

has widely been accepted as a useful framework for understanding pain as a human experience. 

Although this theory is not without criticism, it is the best current mechanism through which 
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individual and psychosocial influences on pain can be understood and accounted for (Skevington, 

1995; Main & Spanswick, 2000; Waddell, 1998). 

There is no doubt that this theory has led to the expansion of pain research into a variety of 

different disciplines, to which epidemiology is just one contributor. Without some recognition of the 

possibility of individual, behavioural and cultural factors having an influence on the pain experience, 

the epidemiological perspective on pain would not be possible nor plausible. 

The majority of the literature reviewed here has made little comment on the underlying 

mechanisms of pain, and the way in which different factors may influence different aspects of pain. 

As such, the assumption that psychosocial and work factors influence pain perception is implicit, 

rather than discussed in detail. The majority of previous epidemiological approaches, therefore, 

pay little attention to the discussion of the subjectivity of the pain experience, the rationale for which 

is discussed below. 

(b) Examining measures of pain other than pain prevalence 

The epidemiological paradigm is predominantly biomedical in nature, studying disease and disease 

spread within populations. Fundamental to this approach is the drive to pinpoint the causes and 

agents of disease with a view to: increasing understanding of their course; improving the health 

and lives of disease-sufferers and those at risk; and ultimately to prevent disease occurrence and 

spread (Bhopal, 2002). Research on the epidemiology of pain has been extremely valuable, 

including its contribution to the shift from approaching pain as a singular symptom of a disease to 

approaching pain as a multifactorial dynamic construct, and often a condition in its own right. In 

1999, Crombie discusses the potential for epidemiology in pain research (Crombie et aI., 1999), 

concluding that: 

"Epidemiology provides a rich(er) set of perspectives and methods, which when pursued with vigour and 

imagination, can make substantial contributions to the control and prevention of chronic pain. 11 

Crombie et al. (1999 pA) 

Reflecting on the literature reviewed thus far, it seems that as epidemiology has revealed more risk 

factors for pain, the more complex the picture has become, and the further we have moved away 

99 



from being able to successfully control and prevent pain. The tendency within scientific circles is to 

interpret this in terms of shortcomings in study design or data collection, and the debate goes on as 

to how to "correctly" apply epidemiological methods (Von Korff, 1998) to pain research. 

Invariably no research design is without criticism, and it is unlikely that any epidemiologist or social 

scientist will ever be able to completely eliminate all sources of bias in any study (Coolican, 2001). 

The subjectivity of pain makes the likelihood of eliminating bias in pain research even less likely 

(Skevington, 1995). 

The current study suggests that while it is important to devise a "better" or less biased approach to 

the study of pain, it might also be useful to question some of the fundamental assumptions of 

previous research. Two of these assumptions: the predominance of site-specific categorisation 

and the focus on troublesome (high intensity, long-duration) pain have already been questioned. A 

further assumption that deserves reflection is one that is rarely questioned: the assumption that 

pain can be predicted, and that identifying predictors will serve to enable the prevention of pain. 

(i) The assumption that pain can be predicted and/or prevented 

It may be that previous research has not found the definitive "recipe", as it were, of risk factors that 

underlie and contribute to pain. Many authors between 1980 and 1998 (and from 1998 to the 

present day - see Discussion, Section 5), have asked this question, and have devised a variety of 

different measures for observing physical, psychosocial and psychological pain predictors. 

However, where risk factors have been identified and intervened with, the evidence for successful 

intervention is far from convincing, especially where physical intervention is concerned (Frymoyer, 

1992; Waddell & Burton, 2000; Hadler, 2005). 

It might be useful to reflect on the extent to which the occurrence of pain can actually be predicted. 

Perhaps the occurrence of pain at work cannot be predicted from physical or psychosocial factors 

and that adjusting these factors will rarely lead to less or no pain. Hadler argues that the reason 

pain is difficult to predict is that it is a universal experience, and a part of the "human condition". 
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Just as pain in life often cannot be predicted or prevented, Hadler argues that pain at work often 

cannot be predicted or prevented (Hadler, 2005). 

The evidence presented in Tables 2.4-2.15 would partially support this argument. Although many 

predictors have been identified, their effects are not uniform, and not consistent. Clearly lifetime 

prevalence of pain is high (see Tables 2.4-2.15), suggesting a certain amount of inevitability of pain 

in life and therefore in work. However, there is an irrefutable preponderance of pain in working 

groups, especially those working in manual occupations. This would suggest that there is a link 

between working and experiencing pain. Hadler, however, presents an alternative interpretation of 

this observation, suggesting that an association is not necessarily indicative of a causal 

relationship: 

"Most regional musculoskeletal pain is exacerbated by usage of the particular musculoskeletal region 

that is hurting. Often, there is no discomfort without such usage. The association between usage and 

exacerbation of symptoms is reliable and predictable so as to render the causal nature of this 

association incontrovertible. Swayed by this association, generations of observers and people in pain 

have presumed a corollary association; the usage that exacerbates the pain must be the usage that 

caused it in the first place. Similar reasoning has long been applied to occupational musculoskeletal 

disorders and is the cornerstone of the drive for an ergonomic standard; when a worker declares 

incapacity for particular tasks because of regional musculoskeletal symptoms, those tasks, pari passu, 

are hazardous... Although the association between exacerbation of most regional musculoskeletal 

symptoms and particular musculoskeletal usage is incontrovertible, how can one generate confidence in 

the corollary inferences? Could they represent anything other than coincidence? Or, more daunting, 

could we be overlooking some association other than usage that is more likely to be primary, even 

causal? Could it be that the worker whose back hurts worse when bending in the warehouse would 

have the same backache if he or she had a desk job or was a homemaker and would hurt even more 

bending to get into an automobile or caring for a toddler? Could it be that most workers experiencing 

regional back or arm pain do not find the condition incapacitating regardless of their tasks? There is no 

reason to be certain that any association between regional musculoskeletal pain and either 

biomechanical exposure or work incapacity represents cause and effect. II 

(Taken from Hadler, 2005; p.270) 

In this way Hadler argues against the assumption that the fact that there is a relationship between 

musculoskeletal activity and musculoskeletal pain does not necessarily mean the former causes 

the latter. Hadler uses the example of angina pain, arguing that although angina symptoms can be 

seen to be exacerbated by climbing stairs, it would be inappropriate to suggest avoidance of stairs 
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as a "cure" for angina. In the same way, Hadler argues that it is a "leap of faith" to recommend 

avoidance of particular work tasks as an intervention for some pain. 

This is a question of interpretation, and many would argue that the research evidence outweighs 

this opinion, and that regardless of the underlying mechanism, pain does seem to be more 

common in working populations. Hadler argues against this logic, claiming that this assumption 

has driven scientific thinking in the last few years, and has led to a focus on researching working 

populations and work factors. In his opinion, therefore, it could be that more pain is observed in 

working populations because more working populations are studied. Indeed, the current thesis 

shows that pain is also common in non-working populations, and pain also continues to be a 

problem long after the work-disabled give up work (Waddell, 1998). Some authors have reported 

leisure-time factors to be just as or more predictive of pain at work (Papageorgiou et aI., 1997; 

1998). 

All of these observations suggest that the occurrence and development of pain may also be related 

to factors that are not associated with work. Traumatic or insidious organic injury aside, one would 

imagine that stopping the activity that "caused" or exacerbated the pain might at least provide a 

change, if not an improvement in the pain experience. Indeed it is often observed that inactivity 

and not being at work actually makes pain worse (Waddell, 1998). Therefore, it may be that pain at 

work is inevitable. It may be that pain is a predicament of life and not just of work (Hadler, 2005). 

(ii) Evaluating Hadler's approach to pain at work 

Given the evidence presented earlier in this thesis, it is not difficult to challenge the "predictability" 

of pain at work from psychosocial factors, and to question the potential success of work-based 

interventions. Hadler's views provide the epidemiologist with cause for reflection, regardless of 

their basis in fact, or their implications. If science were to adopt Hadler's stance, it would require a 

substantial societal and epistemological shift. In practical terms, if industry were to adopt Hadler's 

stance, it would have major legal and personal implications for everyone involved in occupational 

pain, as well as with regard to issues such as accountability for injury, and compensatability for lost 

work and lost resources. Hadler discusses many of these issues in depth, but fails to provide an 
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alternative or a solution to the problem. As such his discussions are intellectually pleasing and 

challenging, but not entirely useful. 

One major fact remains: millions of people are suffering from pain worldwide, and for around 10-

15%, the pain renders them unable to work again (Waddell, 1998; Main & Spanswick, 2000). So 

what can be done to help the worker in pain? Moreover, how can we help the employer attempting 

to keep the worker in pain at work? 

One of the major flaws of Hadler's argument is that his view of epidemiology fails to include the fact 

that many epidemiological approaches often consider societal and non-physical influences on 

illness and disease. Indeed, many epidemiologists would support his argument, as is manifest in 

the stringent procedures used to adjust for confounding effects in many of the investigations cited 

in Tables 2.4-2.15. Hadler is perhaps taking a somewhat reductionist view of the epidemiological 

paradigm, by discussing the epidemiology of pain as the search only for pain cause. Many would 

argue that the epidemiology of pain need not be so limited, and can contribute as an approach to 

understanding the course of pain, throughout populations and over time (Crombie, 1999). Indeed, 

Crombie notes that, "too often in the literature on pain the term epidemiology is used to refer solely 

to a prevalence survey." It might be worthwhile, therefore, to interpret Hadler's views as a 

criticism of previous research in this area, rather than of epidemiology as a whole. 

Tables 2.4-2.15 do confirm that the majority of epidemiological studies reviewed for this thesis use 

pain prevalence as their sole outcome measure, however, not all epidemiological research has 

focussed on pain prevalence as a dependent variable (see Section 2.4.2 below). 

(iii) The middle ground: examining predictors of pain experience 

There may be some common ground between Hadler's account of the potential for the extension of 

epidemiological conclusions, and the current incomplete and inconsistent picture of the 

psychosocial underpinnings of pain at work. The current thesis proposes a third viewpoint, that is, 

to examine the relationship between the pain experience and work. In addition to examining 
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whether psychosocial and work factors predict pain occurrence, it will examine how these factors 

predict different aspects of the pain experience. In this sense, the aim is not to examine the source 

of pain as such, but to explore how these factors contribute to and maintain the way the pain is 

experienced, once it occurs. 

Therefore, this study will apply an epidemiological paradigm to pain experience (as well as to 

explore risk factors for the occurrence of pain) and it is hoped that the "risk factors" for a particular 

pain experience or profile can be identified. It is hoped that this will extend current understanding 

of pain in the workplace, but also provide pain professionals and employers with an understanding 

of which aspects of work relate to which aspects of pain. This may provide a useful tool for 

intervening and enabling work in a workforce suffering from pain, rather than intervening to 

eradicate pain altogether. 

There are two important questions that need to be asked before proceeding, however, and these 

are: 

• What is already known about the pain experience at work? 

• How can the pain experience be measured? 
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2.4.3 Examining the pain experience 

Although the majority of previous studies focus on pain prevalence, some report additional 

information on different aspects of pain. These provide an illustration of the nature of the pain 

experience in relation to work, and in particular information on the magnitude of the pain at work, 

and the impact of pain on work. 

(a) Previous research on the magnitude of the pain experience in relation to work 

(i) Pain intensity and severity in clinical and general populations 

Two main indicators of the magnitude of the pain experience are used in previous research: pain 

intensity and pain severity. It is difficult to draw a distinction between the uses of these two terms in 

the literature, as no study gives an exact definition of the pain construct to which they are referring. 

Instead authors define the constructs of pain intensity and severity by giving details of the specific 

measures applied, and at times intensity and severity are used interchangeably (see Section 

2.4.2). In correspondence with the literature, both intensity and severity of pain will be discussed 

together here. 

Where self-report measures are applied, pain of moderate to high intensity appears to be prevalent 

in a variety of populations, as is the case for back pain (Oeyo & Tsui-wu, 1987; Miedema et aI., 

1998), as well as headache (Schwartz et aI., 1988). 

Cross-sectional data show prevalence of moderate to severe back pain to be as high as 80% in 

one population (Miedema et aI., 1998). This however was a clinical population, all of whom had 

presented to healthcare services for help with acute or sub-acute back pain, therefore this figure 

may not be representative of general or working populations as a whole. Cross-sectional evidence 

from non-clinical studies shows that back pain of middle to high severity or intensity was reported in 

over half of a sample of the U.S. general population (Oeyo & Tsui-wu, 1987). In addition, one study 

reports that chronic pain intensity varies in relation to site, with back and head pain being of highest 

magnitude, and abdominal and knee pain being of lowest magnitude (Andersson et aI., 1993) . 

Therefore, not only is pain prevalent in the general population, but it would appear that it is of 

substantial intensity or severity when it does occur. As discussed previously (see Section 2.3), the 
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fact that these studies present only cross-sectional data from these populations, means that the 

extent to which they can be said to be representative over time is not clear. Moreover, only one of 

them (Miedema et aI., 1998) presents evidence from a design of "reasonable quality" (meeting four 

out of the five criteria discussed in Section 2.1 (e)). Therefore, the findings published in studies by 

Deyo and Tsui-wu (1987) and Andersson et al. (1993) may have been open to bias. 

Prospective studies show that pain intensity and severity appears to decrease over time (Coste et 

aI., 1994). However this is not to say that high levels of pain intensity and severity disappear 

altogether, as Miedema and colleagues (1998) show in the prospective arm of their study, that 50% 

of individuals referred to a health service for acute pain that did not become chronic still described 

their incident pain as severe during three years of follow up (Miedema et aI., 1998). It was argued 

above that traditionally "non-important", non-chronic pain is as worthy of study as "important", 

chronic pain. Miedema et al.'s finding (1998) supports this argument. As non-chronic pain is often 

considered "non-important" by researchers, there is the assumption that non-chronic pain may be a 

more moderate experience than chronic pain .. Miedema et al.'s data show that a proportion of 

non-chronic pain that is experienced outwith clinical supervision may be of moderate to severe 

intensity, suggesting that perhaps non-chronic pain may be more "important" to study than has 

previously been considered. 

(ii) Pain intensity and severity in working populations 

Articles measuring self-reported pain intensity and severity as a single construct in working 

populations are rare. One study asks participants to comment on the "character" of their pain in 

terms of the following nominal categories: "acute/duil/stiff/indeterminate" (Toroptsova et aI., 1995). 

While none of these adjectives describe intensity or severity specifically, they represent an 

incremental categorisation of the pain experience, with notable magnitude ("acute") pain at one 

end, and low magnitude ("indeterminate") pain at the other. Data from Toroptsova et ai's study 

(1995) suggests that pain in a sample of Russian factory machine-workers was of notable intensity, 

with over 80% of workers describing their pain as "dull" or "acute". However it is unclear to what 

extent this perceived intensity was affected by confounding in Toroptsova et aI's study, and the 

adjustment these authors made for confounders is not made explicit. As gender is a known 
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confounder of pain prevalence (see Section 2.3) and pain experience is known to differ between 

genders (Unruh, 1996) it is not unreasonable to speculate that gender may in fact be influencing 

these reports of pain intensity also. Toroptsova et aL, (1995) do stratify for gender and age in 

presenting prevalence findings, but do not make clear whether they account for the effect of gender 

and age on intensity findings. It is important to take these design and analysis issues into account 

when interpreting findings, as with Toroptsova et ai's study (1995) it is unclear whether the 

reported intensities were affected by the categories given, or by unanalysed (or un-measured) 

confounders. 

In contrast, Brown et aL (1998) report pain of high severity in a quarter of police drivers and a 

recurring lower back pain problem in over three quarters of the same sample. These studies would 

suggest that pain of notable severity is common in this working population. These findings were 

reported in a study of reasonable quality, suggesting that pain may be of high severity in a sample 

of their police drivers. 

This is not to say that where information on pain intensity is available, it is always high. Hemsley 

and colleagues (1998), for example, report 95% of workers reported pain of low intensity (1-2 on a 

0-5 visual analogue scale (VAS)). This suggests that although pain was prevalent in their 

population of sand-mine workers, when it was experienced, it was of minimal severity in the 

majority of cases. However, strictly speaking Hemsley et aL (1998) do not measure intensity or 

severity as a single construct. Their measure is described as a VAS, "of 0-5, with 0 being no pain, 

and 5 being severe pain and unable to work". While one end represents low intensity ("no pain"), 

the other end is a measure of severity and impact on work. Other researchers have taken a similar 

approach, asking participants to express the severity of their pain in terms of the extent to which it 

leads to work absence or compromises their ability to work (Feyer et aL, 1992; Fujimura, Yasuda & 

Ohara, 1995; Harber et aL, 1985; Hemsley et aL, 1998). 

To the extent that these studies can be said to be reporting observations in designs that were 

unbiased, they suggest that in many working populations pain may be of significant severity and/or 

impact. As a general conclusion therefore, it can be said that pain in working populations appears 
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to be of notable intensity or severity, although the inconsistencies of measures and differing quality 

of designs in these studies should be borne in mind when interpreting findings. 

Another approach to examining the magnitude of pain is by inferring pain intensity or severity from 

chronicity (Engels et ai., 1996; Harreby et ai., 1996; Schwartz et ai., 1998). In most cases, inferred 

severity and intensity of pain is minimal to moderate. It is unclear, however, the extent to which 

these measures provide a valid indication of individual participants' pain intensity or severity. For 

example, one study employs the use of "trained interviewers" to approximate pain severity 

(Anderson, 1999), while others judge severity of pain using clinical definitions rather than self

report (Pryse-Phillips et ai., 1992; Schwartz et ai., 1998). The extent to which these studies may 

have been unaffected by observer bias, is not clear. While these authors' attempts to establish an 

objective measure of pain should be applauded, taken in the context of the above discussion 

regarding the subjectivity of pain (and more importantly the subjectivity of pain intensity and/or 

severity), the validity of these measures could be seen as somewhat problematic. 

The current study aims to embrace the subjectivity of the pain experience, assuming that the only 

way to measure pain experience subjectively is to access participants' reports of the pain 

experience directly. In addition to measures of severity and intensity, another aspect of pain 

experience that has been examined by previous research is pain frequency. This is discussed in 

detail below. 

(iii) Frequency of pain in general, clinical and working populations 

Research suggests that there is a substantial amount of pain taking place at frequent intervals. For 

example, a fifth of the clinical population examined by Miedema and colleagues (1998) reported 

back pain to be constant, and a further 60% report it to be frequent. Although these authors 

examine a clinical population, Moens and colleagues report similar figures in a population of 

Flemish carers, where repeated or continuous pain was experienced by over 80% of workers 

(Moens et ai., 1993). In addition, Masset et al. (1994) report similar data, with 7% of their sample 

of steel-workers experiencing daily back pain. These findings suggest that pain in working 

populations is not only prevalent, but it occurs regularly for a substantial proportion of steelworkers, 
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and for some it is constant. Given that all three of these studies report from study designs that 

were judged to be of "reasonable quality" in the current review, these findings can be interpreted as 

being reasonably valid and reliable. In a study of slightly "lower quality" (meeting only three of the 

five criteria used in the current review, see Section 2.1 (e)), Rotgoltz et al. (1992) show back pain to 

be frequent in pharmaceutical factory workers, with over half of the sample reporting over two 

annual episodes, and 16% being in constant pain. Pain of notable duration was also highly 

prevalent in this population, with only 16% reporting pain of less than 3 days (Rotgoltz et aI., 1992). 

However, given that these percentages were derived from a small sample (N = 138) in which there 

was a somewhat low response rate (66.3%), it is not clear whether these findings are 

representative of Rotgoltz et ai's target population, as well as the general population of 

pharmaceutical factory workers as a whole. 

It has already been argued that duration-specific inclusion criteria prohibit the study of short-term 

pain, and that short-term, "non-important" pain may be worthy of study. The findings published by 

Masset et al. (and to some extent those published by Rotgoltz and colleagues) are especially 

important as they show pain lasting three to seven days to be highly prevalent in working 

populations. Therefore, it may be that short-term pain is not only prevalent, but also that episodes 

are frequent. The final aspect of the pain experience that is examined by previous literature is the 

impact of pain on the ability to work. This is discussed in detail below. 

(b) Previous research on the impact of pain on work 

Many previous authors have examined the pain experience at work by measuring the impact of 

pain on working life. The most common method of measuring impact on work is to examine 

sickness absence rates due to different types of pain. 

(i) Rates of pain-related work absence 

Overall, there is a notable rate of sickness absence attributable to pain in a variety of populations, 

for a variety of different pain types (see Table 2.21 below). Rates of sickness absence attributable 

to pain range from as low as 6% of participants in some studies (Gatchel et aI., 1985; Klaber

Moffett et aI., 1993; Perlik, Susta & Kuchynkova, 1981) to as high as 63% of participants in others 
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(Deyo & Tsui-wu, 1987). There appears to be little difference between general, clinical or working 

populations, with this inconsistency being observed in all populations (see Table 2.21). 

As with a great deal of pain research, the majority of previous studies focus on back pain, about 

which there is little agreement across populations. Cross-sectional studies report sickness absence 

for back pain to be between 6% and 13% in general or clinical populations (Gatchel et aI., 1985; 

and Rotgoltz et aI., 1992, respectively) and between 6% and 63% in working populations (Klaber

Moffett et aI., 1993; and Deyo & Tsui-wu, 1987, respectively). There is similar inconsistency 

between observed sickness absence rates for other pain types, and between prospective studies 

for back and other pains (see Table 2.21). It is important to note regarding these studies, however, 

that the way in which sickness absence is recorded in studies is not always comparable or useful. 

For example, in three studies presenting evidence of "reasonable quality" (Westerling & Jonsson, 

1980; Moens et aI., 1993; Burdorf et aI., 1998), all three used different measures of sickness 

absence. Westerling and Jonsson (1980) approximate sickness absence from, "health insurance 

records"; Burdorf et al (1998) through medical records; and Moens et al (1993) through self-report. 

While objective measures such as insurance or medical records have the benefit of not being 

subject to recall bias, they are only useful where they are kept up-to-date and reliable. Both 

Westerling and Jonsson (1980) and Burdorf et al (1998) discuss these processes briefly, and as 

such, the way in which these were accessed, as well as their respective validity and reliability is 

unclear. It is prudent to conclude, therefore, that sickness absence is likely to be common for 

many pain types, however the extent to which it impacts on work in different populations may vary. 

One measure of impact on work employed by authors is to provide information on the length of 

sickness absence from work. Where authors measure length or duration of work absence, the 

majority report sickness absence to be short, between one week and one month (Brown et aI., 

1998; Burdorf et aI., 1998; Moens et aI., 1993; Rotgoltz et aI., 1992; Schwartz et aI., 1998). While 

these figures represent a prevalence of lost workdays that would appear to be minimal, one study 

argues that the cumulative effect of lost workdays from different types of pain in different industries 

is substantial (Sternbach, 1986). 
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Table 2.21 
Studies examining sickness absence from work due to pain 
(a) General or clinical populations 
Back pain Design % of participants attributing sickness absence to pain ( unless otherwise stated) 

Gatchel et al.. 1985 Cross-sectional 6 
----:=:~::~=::::-~:~§.rr.~~t~!?LJ??§~_r~~pE".<:.!iyE".~!~d.y._Qf.~~~~~I~~il~f.e.r.i:(I9.§?if!iF~~~d.0.-P~_-2.~"(~f~r?I~~d.i!i~~~!2.~~~!~bJg_h.:!.~r.~~~=p.?T~::---------~===:-..... -...... -..... -...... -.. _--..... -_=~:_=:==::::------------

Rotgoltz et al.. 1992 Cross-sectional 12.5 
Other pain Design % of participants attributing sickness absence to pain ( unless otherwise stated) 

..... ____ c:hCl~~_Ijcl.J~9._~_~§~l._c:rQ§~:?..E".gtionCl~_____ ... ____.._.. ____ . 54 ........... __ ........... __ .... ..... .........______..____ ..... __ ... ... _. ____ .. ____ .... . 
Linton et al.. 1998 [MSK] Cross-sectional baseline with cross-sectional follow-up---3S--·-· .. -.. ---------.. ·---

6mth later 
Schwartz et al.. 1998 [Headache 1 Cross-sectional ····_·_-_·_-·_·Stembach-;·19S·S·[GeneraJ painfCross-sectional---··-·-----···-'" --.. ------.-.. -.-------

(b) Working populations 
Back pain Design % of participants attributing sickness absence to pain ( unless otherwise stated) 

Brown et al.. 1998 Cross-sectional 25 
________ D-"eyo & Tsui-wu. 1987 Cross-sectional 63 - mild back pain (11); moderate back ~1!D; severe back pain (34) 

Feyer et al.. 1992 Cross-sectional _______ .. ________ ~_~rses(11); postmen (36); chronic pain_patie~~(9._6;;-;-J:..:..;c..:.;..:;...=:..:.c.:=.:..Jc:...:.t-------------------
·--------=~=f~j!i!1~r.Cl!y~~~?~g.b.Cl@:!J~??c:E~~§:.~~~i~Q?L __ .........._....................._._. 11.5_ .... _._ ........ _ . .=:~:==----. 

Harber et al.. 1985 Cross-sectional with retrospective at 2 weeks and 6 Af6mthrecaij(9);aiZweekrecall(3) 
months 

----.. ----------- ·--· .. ---Kfabe~Moffetteta(1993Cross.:sectfOriaf----·--·--.. --- ----------.... ·-·----·6---·--·-· 

Moens et al.. 1993 Cross-sectional 24 
________ EE".r)!I~,~~ta & Kuc~ynkova. 1981 Prospective over 3 year.s____ 6 

......... __ . Sairanen etal.. 1981 Case-control-----===~==:==b'-.Cl . ...,~~-P-.Clc-i.~-.. ~-.~.n..,..:9-.~ . ...,~.Iy.-a...,.~c-. .E".-.c:,t-.E".d..,. ... -.'!!-g-cr.~-.?·~i.lity;.o.f!E".~i~I~~!l.I?~?g~~14]I0.2~~~§~_~_?lg'O!l!!:Q!~(~:-;c.1):-._.-. __ ----------.----------. 

$y~9.~~~~(?j::j~~$.9.r.9.~~~~~ii!9.6?i............... . .. ...... . ........ gffi~~'!!Q~E".r.s{!~~9LCl!I§igk.!!~~~?b.s.E".Q~);JClg!~r.Y.~Q~~E".r.s.(!.?"(og!Cl!L§igk..~s.s..Cl!l.~e.!!~~ 
._._.....____'!.an P.9EP~~!..Cl~l'rSls.P...E".g!iY.e ov~y~.r:.. .. _.__ __ .__ __ . __ . ____ . __ .~.E".<!~an 1.5 day,s/wk absence f~rJl.?g~.~i~ ____ . ___ ._ .... _ ... __ ...... _._._. ___ _ 

Wickstrom & Pentti. 1998 Cross-sectional baseline repeated on same cohort at T2 2 workers (12); planners (4) 
years later 

Other pain Design % of participants attributing sickness absence to pain ( unless otherwise stated) 
Burdorf et al.. 1998 Cross-sectional baseline with prospective follow-up over 2 back pain (50); neckishoulder pain (38); upper extremities (40); lower extremities (51) 

........................................... _ .................................................... _ ............................. Y.~Cl_~ .......................... __ ....... _ .................................................................................... _ ................................................................... _ .. _ ... _.......................................... . ................................. . 
Pryse-Phillips et al.. 1992 [Headache] Cross-sectional baseline. then telephone interview of sub- migraines (19); headache (8) 

............ _........ . ....._ ........ _ ....... _. __ .... ___ s.?!:!1.e'~tben pro~pe_gtiyE".gJa_rL_._ ...... _..._...... .......... ___ . __ .__. _____ .. ___ .. ____ .. . ___ .. _____. ___ ._._ ..... _. ....__ ....... _ .... _. ___ ._ ......... _ .. _ .... __ ._ ..... _ ........................................... _ 
Westgaard et al.. 1992 [MSK complaints] Cross-sectional production workers (82% of those suffering from pain); office workers (5% of those suffering from pain) 

Pain types: MSK= Musculoskeletal Pain; NSP=Neckishoulder Pain 
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In a cross-sectional investigation of general pain and ailments in the general population, Sternbach 

presents figures projected from his sample onto the U.S. working population. He reports lost 

workdays due to pain as substantial, estimating them to be as high as: 157 million days for headache; 

89 million for back pain; 58 million for muscular pain; 108 million for joint pain; 99 million for stomach 

pain; 24 million menstrual pain; and 15 million for dental pain. These figures illustrate the potential 

impact of everyday pain on working life. Sternbach states that "these are not merely trivial pain 

episodes," and that "the (U.S.) society lost £55 billion in productivity in the preceding year as a direct 

result of pain alone" (Sternbach, 1985). This perspective is somewhat problematic due to the fact that 

these figures are based on estimated and projected figures, as opposed to actual prevalence rates. 

Moreover, assessment of the quality of this study shows it to meet with only two out of the five quality 

criteria for this review (adjustment for confounders; and a large population). However, in his defence, 

Sternbach did not intend his study to be the most supremely "scientific", but merely as a cross

sectional illustration of the nature of pain in a large population. Criticisms of inclusion criteria aside, he 

succeeds in doing this, and in raising awareness of the potential cost that workdays lost to pain may 

have within a large population. 

It was argued earlier that pain of short duration is worthy of study, but that previous studies have 

omitted it on the premise that it was "non-important". These data suggest that pain of minimal duration 

can lead to absence from work, and therefore the impact of supposedly "non-important" pain on work 

is important to study. 

A selection of authors present information on pain frequency as a measure of sickness absence 

(Moens et aI., 1993; Schwartz et aI., 1998; Van Poppel et aI., 1998). Van Poppel and colleagues 

(1998) found chronic back pain to account for an average of one-and-a-half days off every week in a 

general population. This is supported by an earlier study of back pain in nurses, which reported a 

sickness absence rate of just over thirty-six days per annum (Moens et aI., 1993). Both of these 

authors present data of "reasonable quality", and therefore their observations can be viewed with 

some confidence. Hagen & Thune (1998) report that after absence for lower back pain, 70% of their 

sample had returned to work within three months. Although there were some issues with the design of 

this study (see Section 2.3), this would fit with figures published in current guidelines for the 
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management of acute back pain in primary care (CSAG, 1994; Kendall, Linton & Main, 1997). As 

such, it would seem that pain may account for a substantial amount of sickness absence from work. 

Whether rates of sickness absence are measured in terms of prevalence, lost workdays, or frequency 

of pain episodes within a given period, clearly pain is having an impact on attendance at work. The 

very fact that pain renders a proportion of individuals unable to work, shows the importance of 

examining the impact of pain on working practice. However, the impact of pain on work is not merely 

a matter of the ability to attend work. There is evidence to suggest that even where work attendance 

is possible, a sUbstantial proportion of individuals are affected by pain. This evidence is discussed 

below. 

(ii) Rates of pain-related reduced productivity at work 

Many authors report a significant proportion of their sample to be moderately or severely compromised 

in their ability to do their jobs when they remain in work. For example: 

• Harber et al. (1985) report that 15% of their sample experienced lower back pain severe 

enough to cause them to be compromised at work. 

• Chan & Ho (1998) show that 82% of the workers in their sample suffered from 

musculoskeletal pain but continued to work. 

• Hasvold & Johnsen (1993) report on work fitness in relation to head and neck pain within a 

general population. Headache on at least a monthly basis was reasonably common (in 30% 

of men and 50% of women), as was neckache (36% of men and 54% of women). Of those 

that reported head and neckache, a substantial proportion described themselves to be 

"seriously hampered or unable to perform ordinary work". The more regularly an individual 

experienced their pain, the more likely they were to be hampered at work. Moreover, those 

suffering from headache and neckache on a daily basis deemed themselves only to be fully fit 

for work 46-61 % of the time (Hasvold & Johnsen, 1993). 

• Pryse-Phillips and colleagues (1992) report that 50% of migraine and 18% of headache 

sufferers stated that they had to discontinue normal activities as a result of their pain. 
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• In a cross-sectional study, Brown and colleagues (1998) reported a quarter of their sample to 

take sick leave attributable to back pain, and a further 61 % to suffer from back pain severe 

enough to warrant absence, although they worked anyway. 

• Schwartz et aL (1998) report reduced effectiveness at work as common in almost half of 

headache sufferers in their sample (43.6% for episodic tension headache, 46.5% for chronic 

tension headache). 

• Sairanen et aL (1981) compared "subjective degree of back pain" in lumberjacks to that in 

non-manual controls, and found that ability to work was mildly affected in approximately 40% 

of individuals, and that there were no difference between groups on this measure. 

• Fujimura, Yasuda & Ohara (1995) measured sickness absence for lower back pain by severity 

and found levels of absence to be low, but reported interrupted work and lost time at work to 

be substantial (38%). 

• Masset and colleagues (1994) report that 11 % of the individuals they examined were 

significantly limited in work by lower back pain. 

• Harreby et aL (1996) show that within a year, 24% reported that pain affected them while they 

were in work, such that: 8% decreased their work activity, 8% changed their job; 3% changed 

their work function; and 5% reduced their working hours. 

It is important to remember that these studies present evidence from a variety of different designs, and 

therefore some of these observations may have been made in designs that were affected by bias. 

The study by Pryse-Phillips et ai, for example, has already been criticised for the potential effect of 

attrition bias on its sample (see Section 2.3). Some of the studies above are, however, taken from 

research designs of reasonable quality (for example, Masset et aL, 1994; Fujimura et aL, 1995; 

Harreby et aL, 1996; and Brown et aI., 1998), suggesting that not only that sickness attributed to pain 

is common, but that pain also has the potential to substantially affect an individual's ability to do their 

job when they do go to work. Clearly, then it is as important to examine the impact of pain in those 

continuing to work as it is to examine the pain that makes it impossible to work. This approach 

reaffirms the current perspective on examining "non-important" pain in that pain that may be classified 

as "non-disabling" can still have an impact on work capacity. 
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In relation to previous findings on the experience of pain at work discussed above, it is expected that 

in the current study: 

• pain frequency, intensity and impact will be high (Hg); 

• pain intensity, frequency and impact will differ in relation to pain type or pain cause (H1O) 

• 

• 

pain intensity, frequency and impact will differ in relation demographic groups (H11)t; and that 

pain intensity, frequency and impact will differ in relation to work factors (H 12) t. 

In addition, two exploratory hypotheses will be tested, to explore the possibility that: 

• demographic variables are associated different pain experience scores after adjustment for 

other factors (EH3); and that 

• work variables are associated different pain experience scores after adjustment for other 

factors (EH4) 

(c) Evaluating previous measures of pain experience 

(i) Previous measures of pain magnitude in general, clinical and working populations 

As discussed above, some authors include a variety of pain outcomes in their studies from the outset, 

asking participants to comment on the nature of their pain during data collection. Table 2.22 below 

summarises measures of pain magnitude employed by research in the current literature review. A 

variety of different aspects are examined, including pain intensity/severity and frequency/duration. 

The majority of studies involve self-report measures, asking participants to comment on their pain 

intensity, frequency, severity or a combination of these factors. Studies employ visual analogue 

scales (VAS), ordinal or nominal categories, or specific questions relating aspects of pain magnitude. 

(ii) Evaluating previous measures of pain magnitude 

There are some issues that can be raised with the measures summarised in Table 2.22. Amongst 

others, these are: the lack of specific definition of different aspects of pain; the lack of standardisation 

of measures within aspects; and the utility of composite measures. Each of these issues is discussed 

in detail below. 

t These hypotheses are given again in Section 2.4.3d, after the inclusion of additional pain experience variables. 
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It was mentioned above that many of the studies include measures of aspects of pain magnitude 

providing little rationale for the construct they are measuring. The most obvious example of this is in 

the measurement of pain intensity and severity. Studies tend to use these two terms together, without 

drawing any distinction between the two. The Collins English Dictionary defines severity as: "serious 

in appearance or manner; causing discomfort by its harshness". Intensity is defined as "of extreme 

force, degree or amount". Using these definitions, severe pain would therefore be pain that is deemed 

to be pain serious in appearance or manner, causing discomfort by its harshness. Additionally, 

intense pain would be pain that was of an extreme force, degree or amount. It could be argued, 

therefore that although both terms connote a high level of discomfort, severity appears to imply an 

added dimension of seriousness. Indeed this would fit well with the measures summarised in Tables 

2.18-2.21 and Table 2.22 below. Many of the scales that measure "severity" have connotations of 

seriousness, either indirectly (for example those measuring severity in relation to impact on work, see 

Tables 2.18-2.21 and Table 2.22 below); or directly (such as those equating severity of pain with 

chronicity of pain, see Tables 2.18-2.21 and Table 2.22 below). There is potential for bias in many of 

these studies, in that one can only speculate as to exactly what participants completing self-report 

items on pain intensity and severity understood these terms to mean. Whether they understood them 

as indicative of level of discomfort, force, intensity, severity or seriousness of pain is impossible to 

know. Indeed, the utility of these terms in the articulation and measurement of pain is a debate that 

reaches far beyond the current study (Craig, 1997; Lilley, Craig & Grunau, 1997). 

In terms of establishing a useful and valid measure for the pain experience, it is important to be 

systematic and explicit when investigating the pain experience. The current study will use the term 

'intensity' to describe the level of discomfort in the pain experience. There are two reasons for this. 

First, the current study works on the assumption that intensity and severity are two different terms, and 

that it is therefore possible for pain to be intense without being severe (although probably less likely for 

pain to be severe without being intense). It could be argued then that intensity is the term that holds 

fewer connotations, and can be argued to be the "pure" pain experience, as it were (rather than the 

pain experience plus the subjective evaluation of its seriousness). Second, as one of the main aims of 

the current study is to examine pain in the absence of any preconceptions of seriousness or 

"importance," it would seem sensible to use a term that implies any level of seriousness. 
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Table 2.22 
Measures of pain magnitude in previous research 
(a) Aspects of pain magnitude by self-report 

(i) Aspects of pain magnitude as single constructs 

General or clinical population. mixed design 
Andersson et al.. 1993 [CP] Cross-sectional . Inlensity VAS 1-5 (weak-intense) 
-Coste-eTar1994fCBpj"--Tne,;ptlon cohOrt--- ..... -------------- --Intensity ---------viis(nodet8lfsgiVenj----------------------------------------

Q~y()If~~E~~~I~]jj~£C~~os~:~~c~".~=:~~veri~ ·········.·•· ••••• ·H~~i".a.I~a.te.~:>r.ies:~il~T~~~~a.!~~_se.~eis ................................. __ ...............-
Haegerstam & Allerbring. Inception cohort (referred to clinic between Intensity VAS 1-10 (minimal-maximal) 
19~HCP_-~ci~l_p~LnL __ ~~~1~19~~ ____ . ______________ ~ ____ . ___________ ._. ________ ~. ___________ _ 
Hasvold & Johnsen, 1993 Cross-sectional Severity & Seldom-Never I Monthly I More often I Daily 
[MSK&Headache] . .. . .. . Frequency Reducing work fitness: Seldom-Never I Monthly I More oftenl Daily 

~i:f~n:~~~~~~~~~[~~-~f_:-:-~~~~~-~:c~:~~~~::i~:~i~~ojl~\v:".:~~_~~=t~~:~~~~~=---~~~;~~~i~:~~~li~-;.~~}~!~;~s~~;~~~~~7.~;;./~~;n~~;;_~~e~I~!~E 
Miedema et aI., 1998 [BP] Follow up 3 years retrospective. 3 prospective. Severity & Categories: severe I moderate I mild I no pain 

me acute/subacute back & neck pam Frequency Categories: constant I frequent I sometimes I only once 
. Sierrlbach, 1985 [Gen P]-cross:Sectionai ... ···-severiiY ··No-detailS-given-

Working populations. mixed design 
F~yE'i!Elt<l.I:,_1~Q.2JE3.~L .... __ C~()5::sectional __ ... __________ . ___ ~_e~:~!l' _________ .'!~§..!::.1Q9m~j~l~.ElyEl.f:E:l~!c:lIL:::..,ElI)'~ElYElrElJ_______ ____ _ 
Moens et aI., 1993 [BP] Cross-sectional Frequency & Categories: Once I Repeated I Constant 

Duration <1wk; 1-4wks; >4wks 
·RolgollZeial.:·1992·[CsPj·· . Cfoss:sectlon"i···· .............. ·····---Sevefiiy(duraiion)& ···OTFewhoufsTi:3daysT4:idaysT>3ildays ....... - ................. - ............................ --

. Toroptsovael al. ,1995 .. -Cross~sectionai 
[BP] 
(ii) Aspects of pain as composite measures 

Working populations, mixed design 
Brown et aI., 1998 [LBP] Cross-sectional 

.. _ .F!e<jlle_ncy__ ........ ~~~k§IY.r:.Q/1/21~:.12L>1.2I.c:<>flst~nt _ ._ 
Pain 'character" Categories: Acutel Dull I Stiff I Indeterminate 

Severity & work LBP of sufficient severity to take sick leave? LBP of sufficient severity to 
take sick leave but went to work nevertheless? 

Fujimura,Yasuda&6hara~Cross:seciionai---------- Severity & work Categories: severe,reslijied inabsences&breaksaiwork I severena--
_1~9_~[h~£'L____________________________________~f.J>!_~!~.<!~~Lligh_th!3~L~_o_pr()_b!Elf!l~___________________ 
Harber et al. (1985) [LBP] Cross-sectional (retrospective at 2wks & 6mth) Severity & work Severe BP while working which made you stop working?; Go home with 

______________ __ __ _____ _____ _ ______________ _....a..s.2rEl_~c:lc.~~'_Mlss.v-'9~9ue t() B~?;C.~~9~9j()ll.s_d_~_t() !3E'l __ 
_ 1:i~.rn~Ely~t_~~!_1.!l~8JE3.~L_~ro_s.s:s_:~ti~~~__________ ......~~~~r~~~_Vl°.rl<._.__._..'!.~~_1:§Jti<>_~.<!ln._~_~~~e~JlClj~~_n.~~l~J<l..v-'()[~L__________ ... _ 
Sairanen et aI., 1981 Case-control Severity & work Categories: O(not disturbing) I I(mildly affects work ability, occasionally 

absent) III(seriously affects work ability, absent often) 

SChwartleiaT., 1998 ·········Cross:sectlonai 
headache 

..... ·········---Severi~&work ···Cale~iorfes: 1-3days abseni;;miidT4:y(fiiysabsen\"; moderaie J 8-10 

_..dj:lE.ClIl.S_El~~==~Ely~~El_.__ .. _____ . __ ................. _........___ 
-viaemailetal:~19ii4Ispr·· Cross-sectional Severity & activity LBP leading to unfitness for daily tasks?; LBP severe enough to require 

bed-rest? 
Westgaard et aI., 1993 
[MSK] 

Cross-sectional . ---jntensfiYS.-frequencY'-Symptom-scor9";-VASfntensT~xVASfrequency-------- ----

(b) Aspects of pain magnitude inferred from other indices 

General population, mixed design 
.C3.<l.tc.~.ElIe.tClI,,_.1~~~J~P'J .._~r."ss-sectiO~_~_.____ __ §Elv.Elrlty___I~f~'!_e~~yIElv.ElI()rdJ~.<!_l?lIity,<l.~~Elc.id.~~Il.EEls.El~r~hEl~?_ ........... _..... __ _ 
Harreby et aI., 1996 [BP] Prospective study of schoolchildren (1965) Severity Comparison of Severe LBP to Gen LBP (as decided by researchers) 

followed up 

Working population, mixed design 
AndersonL~92 [BPJ~_._~~-sectional __ ._~ ______ Sever~t}' _____ §~veritr.c!ElcidedJ!Y.."Irained inte~El."'.er": _Mild_L~O<lerate l§.e.'.fB!e ___ _ 
Masset et aI., 1994 [BP] Cross-sectional Severity By diagnostic category - common back pain I fatigue I common lumbar 

pain J lumbago I sciatica above knee J sciatica below knee 
Pryse:PhTIllpseTiiC1992-Cross:sectloi,iii";thentclejJiioneiiiTeiViewoT--Severlty------------Sydiagnostfc-calegory:migrafile versus-headactle-----
[Headache] sub-sample: then prospective diary 

BP=Back Pain; LBP= Low Back Pain; NSP= Neck/shoulder Pain; CP= Chronic Pain; Gen P = General Pain 

Another criticism that can be made of previous measures of pain magnitude is their lack of 

standardisation within and between aspects. Taking the visual analogue scales as an example, there 

is little agreement on the format of these scales. Some authors offer five alternatives, others ten, and 

others offer fewer ordinal cues, asking participants to place a mark on a line of 100mm. Varied use of 
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these measures is common in all research, and despite their utility, their reliability and validity is the 

source of ongoing debate (Coolican, 2001). The issues with the design of the VAS are beyond the 

scope of the current study, and therefore will not be debated here. However, it is important to draw the 

reader's attention to the lack of rationale given to support their use in the studies in Table 2.22, as well 

as the lack of reflection on their use and their potential for bias in these studies. The majority of 

authors measuring aspects of pain magnitude use scales in the absence of any information on 

previous use, validity or reliability of items. This presents substantial problems to the researcher 

attempting to synthesise findings from many studies. 

As a result of the differences in format of VAS, one cannot be sure whether two measures of 

"intensity" or "frequency" are accessing the same construct within populations. Indeed, given the lack 

of standardisation of scale it is possible that they are not. For example, Andersson et al. (1993) 

measure chronic pain "intensity" using a five-point VAS with "weak" pain at one end and "intense" pain 

at the other. Linton and colleagues (1998) measure pain intensity by using a ten-point VAS with "no 

pain" at one end and "pain as bad as it could be". At the low end of intensity, a score of "1" on 

Andersson et al.'s scale implies chronic pain of weak intensity (but is still chronic), while a 

corresponding score of "1" on Linton et al.'s scale indicates virtually no pain at all. Moreover, 

maximum intensity on Anderson et al.'s scale is connoted by the descriptor "intense", whereas on 

Linton et al.'s scale it is "pain as bad as it could be". While Andersson and colleagues continue to 

focus on the pain experience, Linton et al. include aspects of the pain experience with an additional 

subjective value judgement. In this sense it is unclear whether the pain that is "as bad as it ever could 

be" is high intensity, or intensity of a level that the individual could not cope with. Admittedly, this is a 

somewhat pedantic criticism, and many would argue that pain of an intensity that is difficult to cope 

with is the same as pain of high intensity. Indeed, in light of the subjectivity of pain, it is probably 

unlikely that a completely objective measure of either construct would be feasible (Skevington, 1995). 

It is important to point out, however, if only in the name of "good science", that both authors publish 

what many might assume to be comparable data on pain intensity. In fact one author is referring 

purely to the pain experience, and the other is not separating the pain experience from the individual's 

ability to cope. 
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This tendency to combine aspects of the pain experience is common throughout the literature. Table 

2.22 above shows that studies have examined pain magnitude as a composite measure of severity in 

relation to impact on work (Brown et aI., 1998; Harber et aI., 1985; Videman et aI., 1984), severity and 

frequency (Rotgoltz et aI., 1992; Hasvold & Johnsen, 1993; Miedema et aI., 1998), or frequency and 

intensity (Westgaard et aI., 1993; Linton et aI., 1998). These are useful in that they convey the 

magnitude of the pain experience, but in general rather than specific terms. For example, studies that 

ask specific questions about pain severity offer descriptive data about the severity and impact of pain 

in general, but little about each aspect (Brown et aI., 1998; Harber et aI., 1985; Videman et aI., 1984). 

Just as severity can be delineated from intensity, so severity can also be seen as a separate concept 

to impact. Is it not possible that a pain can be severe but have little impact on an individual's working 

life? The proportion of individuals continuing to work in severe pain would suggest that it is possible to 

experience pain without taking time away from their job. 

This criticism can also be levied at the categorical data collected by studies in Table 2.22. For pain 

severity (assuming this is the appropriate term) there are a variety of categories, all of which provide a 

different set of information. Sairanen et aL (1981) make no allowances for the impact of pain on ability 

to work, and assume that the level of back pain will either not be disturbing, or will lead to at least 

some absences. 

Similarly, Hemsley et aL (1998) offer no alternative for individuals in severe pain except to be unfit for 

work, making the assumption that the two are inseparable. It may be that these concepts are related, 

however without the data to support a relationship, or indeed a discussion of the issues surrounding 

them, it is inadvisable to assume that they are related. It is unlikely that the lack of specificity inherent 

in measures was intentional, and indeed ambiguous information is better than no information at all. 

Clearly, however, there is a need for a less ambiguous, more systematic way of measuring the pain 

experience, and its relation to the workplace. 

The final criticism that can be made of the previous measures of pain experience is the lack of 

operationalisation of the impact of pain. As Section 2.3 shows, the majority of studies equate impact of 
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pain on work as sickness absence at work, or inability to do work. There are many issues that can be 

raised regarding this perspective. 

First, the functional impact of pain can extend beyond work. It is possible that pain can affect areas of 

life other than work. Indeed in the few studies that have addressed other functional areas of life such 

as leisure activities, housework and other daily activities, pain has been shown to have a significant 

impact on life rather than just work (Papageorgiou et aI., 1997; 1998; amongst others). 

Second, it could be argued that the rationale behind the focus on lost work days and lost time is 

largely economic, and many authors justify the examination of industrial samples and the importance 

of measuring impact on work in terms of the cost of pain to industry and society. This reaffirms the 

importance of this issue from a national and public health perspective, and that it is therefore an 

important line of inquiry. As such, most authors are concerned with the pain that is costly to work, and 

has the potential to be ultimately costly to their employer, more widely to health care, and society as a 

whole (Sternbach, 1985). In addition, many authors discuss the long-term costs of work incapacity to 

the individual through long-term disability (Waddell, 1998; Main and Spanswick 2000). As such the 

cost or impact of work disability at an individual or group level is made apparent. The current study 

does not seek to undermine this stance, and is in agreement that this perspective serves as a useful 

and essential area of public health research. However, in line with previous arguments surrounding 

the study of "non-important" pain, the current study asks whether this focus on lost workdays and lost 

time is the only way by which to address the impact of pain on work. 

It was previously argued that the focus on "important" pain has led to the omission of "non-important" 

pain in research, and that "non-important" pain may be as worthy of study as "important" pain. In line 

with this argument, the current study suggests that previous research has focused on the "worst case 

scenario" of pain impact on work, by examining pain that results in work limitation or work incapacity. 

It might be as important to examine the impact of pain on individuals who are still able to work, despite 

their pain. Therefore, just as the current study aims to examine both "important" and "non-important" 

pain, so it aims to examine pain that compromises individuals at work, or pain that leads sufferers to 

be only minimally affected. It was argued earlier that the easiest way to gather pain information in the 
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absence of any assumptions of importance or seriousness is to omit examination of duration or site

specific cues. Equally, the best way to examine the impact of pain on work in the absence of any 

assumptions of importance or seriousness is to use a measure of pain impact that includes no cues on 

the seriousness of the pain, such as loss of work, or work activities. 

(iii) Standardised measures of the pain experience 

Although a great deal of research into the study of pain and its measurement has taken place over the 

last few decades current epidemiological research makes surprisingly little mention of it (see Tables 

2.4-2.15). This issue has already been raised with respect to the subjectivity of pain (see Section 

2.4.3 above). There are a variety of standardised pain measures available, all of which provide 

reasonably reliable and valid measures of pain and its effect on individuals. These measures include: 

the McGill Pain Questionnaire (MPQ; Melzack & Wall, 1975); Oswestry Disability Index (001; 

Fairbank, 1980); Roland Morris Disability Questionnaire (RDQ; Roland & Morris, 1983); or the Zung 

Self-rating Pain and Distress Scale (ZPSS; Zung, 1983). Many of these could have been used in the 

current study, although in terms of measuring pain experience, the focus of these questionnaires is 

limited to only one or two aspects of pain: impact and intensity in the 001 (Fairbank, 1980); and 

functional limitation only in the RDQ (Roland & Morris,1983). The ZPDS (Zung, 1983) does allow for 

the examination of the emotional aspects of acute pain, but does not provide any measures of pain 

severity (MacDowell, 1987). 

One of the most commonly-used pain questionnaires that has been shown to be suitable for a variety 

of different pains and pain experiences is the McGill Pain Questionnaire (MPQ) (Melzack & Wall, 

1975). In correspondence with Melzack and Wall's Gate Control Theory (see Section 2.4.2) this 

provides a number of different measures of pain. The MPQ (20 items) and the MPQ Short Form (15 

items) asks individuals to pinpoint the location of their pain, and to articulate their pain in terms of 

verbal descriptors. Participants choose from seventy-eight adjectives in twenty sub-classes, in 

relation to what best describes their pain. Adjectives in each sub-class are weighted in relation to 

factors, such that each individual yields a score for: 

• sensory components (physiological aspects of pain); 

• affective components (the emotional effect the pain has on the individual); 

121 



• evaluative components (the individual's cognitive appraisal of their pain); and 

• miscellaneous components (other factors such as pain radiation; temperature-related pain) 

Pain frequency is measured on the MPQ with reference to pattern over time, in terms of duration and 

regularity. In addition, pain intensity is measured on a VAS where "0" is "no pain", and "5" is 

"excruciating". This is standardised by taking concurrent measures of the pain at different intervals, at 

extremes, and in relation to pain in other areas. 

The MPQ correlates well with concurrent pain reports (Melzack, 1976), and in follow-up studies 

Melzack and colleagues have shown MPQ scores to be predictive of pain diagnoses (Dubuission & 

Melzack, 1975; Melzack et ai., 1976). Other researchers report evidence in support of the affective 

and sensory components of pain, but not evaluative (Reading, 1979). In addition, the affective 

components correlate with other affect measures such as depression (Kremer & Atkinson, 1981). 

The MPQ is also reasonably reliable in small populations (ten cancer patients) over short time 

intervals (three days) (Melzack, 1975). This reliability is also supported by Love et al. (1989), who 

show substantial consistency in administration of the pain rating index, and by Graham et al. (1980), 

who show a high level of consistency between two cancer outpatient samples (N=18 for each) for the 

pain descriptors. 

The MPQ and MPQ Short-Form are often seen therefore, as the "Gold Standard" pain measure and 

have been translated into at least twenty different languages. As such, in the absence of a better 

measure, most pain professionals continue to use the MPQ in various clinical and research settings 

(Reading et ai., 1982). 

However, there is also evidence against the observed validity and reliability of the MPQ. Some 

researchers report little support for validity of the four factors structure (Gracely, 1992), and other 

authors report it to be less reliable than Melzack's data suggests (Graham et ai., 1990; Reading et ai., 

1982). Although Reading showed notable reliability for three-quarters of his sample, the range in 

actual scores was substantial, with observed consistency reported as low as 30% in some cases 
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(Reading et aI., 1982). These measures only refer to test-retest reliability however, and do not take 

account of any measures of internal consistency. 

In addition, the sample sizes on which some observations are based are very small (N=10 in Melzack, 

1975; N=36 in Graham et aI., 1980), bringing into question the extent to which their samples are 

representative of larger populations, and therefore the extent to which the MPQ is a reliable measure 

in larger populations. 

In relation to the current study, there are also some issues with using the MPQ from a conceptual 

viewpoint. The literature examining the pain experience reviewed thus far has focussed on pain 

intensity, frequency and impact on work. The MPQ provides a validated measure of pain intensity and 

frequency, but makes little mention of the impact of pain (Thomas et aI., 1996). It has already been 

argued that the impact of pain on activities is important to study, and therefore an additional measure 

of impact, or a measure that incorporates all of these pain aspects is required. 

One instrument that provides a measure of several aspects of the pain experience is the Glasgow 

Pain Questionnaire (GPQ) (Thomas et aI., 1996). Thomas and colleagues (1996) generated 

questionnaire items by asking members of the general public to "talk about their past or present pain 

experiences, and were free to include any aspect of that experience" in unstructured interviews. Over 

five-thousand categories were identified, from which fifty-nine items were selected in relation to five 

main categories: intensity, frequency, ability to cope, emotion and activity restriction or impact. 

Individuals from a general population were then asked to rate the "strength" of the pain description on 

a scale of one to ten. Using Thurstone's approach (Streiner and Norman, 1989), weightings of final 

items were developed from the median values of these ratings (see Section 3.2). Individuals were 

also asked whether they had ever felt this way about their own pain, so that the proportion of positive 

responses could be calculated. Of the fifty-nine items identified at this intermediate stage, only 

twenty-four corresponded to a positive response in approximately twenty percent of people, and these 

were the items used in the final version of the GPQ (see Figure 2.5). 
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Figure 2.5 

Items in the Glasgow Pain Questionnaire by pain aspect 

(a) Frequency of pain (b) Intensity of pain (c) Coping with pain 
1. I rarely had any pain 1. The pain was mild 1.The pain was difficult to cope with 
2. I had occasional pain 
3. I had some pain often 
4. I had pain frequently 

2. The pain was uncomfortable 
3. The pain was moderate 
4. I had some strong pain 

2.At times the pain was a bit hard to bear 
3.Sometimes I just couldn't stand the pain 
4.The pain was unbearable at times 

5. I had pain all the time 5. The pain was severe 
6. The pain was intense 

(d) Emotional effects of pain 
1.1 felt upset by the pain 
2.The pain got me down 
3.Pain has made me feel miserable 
4.1 felt the pain was wearing me down 

(e) Impact of pain 
1.Pain upset my normal routine 
2.My social life was affected by pain 
3.Pain stopped me from doing the 

things I wanted to do 
4.1 could hardly move for the pain 
5.Pain made everything come to a 

standstill 

Comparing the five GPQ subscales to the MPQ sub-components, it can be seen that the GPQ 

provides some similar data, but also additional measures that the MPQ does not: 

• GPQ pain intensity could be argued to be related to the sensory component describe by Melzack 

and Wall (1975); 

• the GPQ coping and/or emotion sub-scale could be argued to be to related to the affective 

component of the MPQ; 

• the one evaluative item on the MPQ could be argued to be related to impact items on the GPQ. 

However, the GPQ adds two additional measures that the MPQ does not: an expanded examination of 

the impact of pain on the individual; and examination of patterns of aspects of pain frequency. 

Although the MPQ also provides information on other miscellaneous aspects of pain, it could be 

argued that this information is useful for clinical inquiry, but perhaps not as important for research 

purposes. For example, miscellaneous items such as extent of radiation can be a useful diagnostic 

tool; or items such as "torturing" or "agonising" might be useful for identifying particular suffering or 

potential psychological problems. 
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The construct validity of the GPQ is reasonable, with relative consistency across different groups, but 

also sensitivity to different groups (see Section 3.2). The authors of the GPQ report scores for all pain 

aspects to be higher in two pain populations than in an occupational population. This suggests that 

the scale accesses an observable construct that is related to strength or magnitude of pain 

experience. In addition, the authors report a high level of convergent validity, such that the GPQ 

shows moderate to strong correlations with single VAS pain ratings for each of the pain aspects 

(Thomas et aI., 1996). Finally, test-retest reliability of the GPQ was seen to be reasonable, yielding 

moderate correlations between data gathered at two separate times in the same population (Thomas 

etal.,1996). 

To the extent that the GPQ has been shown to be a useful and reliable instrument, it would seem to 

be the instrument of choice for the current study. In relation to issues raised about previous 

examinations of the pain experience, the GPQ: 

• addresses pain intensity rather than severity, making no assumptions about the seriousness 

or "importance" of the pain experience; 

• addresses each aspect of pain separately, in a systematic manner, resolving any issues 

raised regarding previous measures addressing severity/impact, or impact/coping; 

• provides a measure for impact of pain that extends beyond inability to work, allowing for 

impact in various aspects of life, and for the possibility that an individual may be suffering from 

pain and continuing to work successfully; and 

• provides a measure for two aspects of pain that had not been included in previous 

epidemiological enquiries - ability to cope with pain and the emotional aspects of pain (see 

Section 2.5 below). 

Moreover, unlike many of the other pain instruments normally applied in pain research use (Oswestry, 

Roland Morris, MPQ), the GPQ is designed to be used as a postal questionnaire, rather than as a 

clinical tool. The ability of the GPQ to be used remotely as opposed to depending on an investigator 

or clinician being present is a distinct advantage, in as it enables the collection of a large sample of 

data, and collection to take place in various workplaces at minimal cost. 
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The current study will therefore use the GPQ in a working population, in order to investigate the pain 

experience (intensity, frequency and impact) in a working population. In addition, the influence of pain 

type and population on pain intensity, frequency and impact will be explored. 
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(d) Psychological risk factors and pain 

Previous studies would suggest that psychological factors have a strong influence over the 

occurrence and reporting of pain (Bigos et aI., 1990; Brulin et aI., 1998; Croft & Rigby, 1994; 

Estlander et al. 1998; Helliwell et aI., 1992; Niedhammer, 1998; Vasseljen et aI., 1995; Westgaard et 

aI., 1992). Several of these studies present evidence for an association between various 

psychological factors with pain prevalence and incidence in studies of "reasonable quality" (see 

Section 2.1(f); Bigos et aI., 1991; Niedhammer, 1998; Vasseljen et aI., 1995). 

It is important to distinguish between what is meant by "psychological factors". Here it is used as 

an umbrella term, although on closer examination of these studies, one can see that this term 

refers to a variety of different measures. There is a tendency in the literature towards focusing on 

psychological problems or disorders such as depression or anxiety in the literature surrounding 

psychological factors and pain. For example, Croft and Rigby (1994) apply the General Health 

Questionnaire (GHQ; Goldberg & Williams, 1988) to measure psychological problems or disorders 

such as depression or anxiety in a general population, reporting individuals with higher GHQ 

scores to have increased likelihood of pain in univariate data. Unfortunately these authors do not 

report details of the association between GHQ scores and back pain after adjustment, preferring to 

use the GHQ as one of the confounding variables. The effect of GHQ on data can be estimated, in 

that when it was used as a confounder during the adjustment process, it had every little effect on 

the relationships between lower household income and increased pain in women, and less skilled 

work and pain in men. These findings suggest that what the authors refer to as anxiety and 

depression may not be directly be related to an increased risk of pain in either sex. Indeed, this 

finding is re-affirmed by Papageorgiou et al. (1998) several years later in a working population, who 

showed that adjusting for GHQ scores in regression analyses also had little effect on their overall 

results. The merits of the design of Papageorgiou et ai's study are discussed briefly in Section 2.3. 

These authors present evidence of new pain in a pain-free cohort, with strict inclusion criteria, and 

in which substantial adjustment for confounders took place. It could be argued, therefore, that 

given these two findings in studies of reasonable quality, there is little evidence for an association 

between "psychological distress" and increased risk of pain. 
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This is not to say that there is little evidence for a relationship between all psychological variables 

and pain, as there are many variables that could be measured (Ogden, 2001). It could be argued 

that in focusing on psychological distress, previous pain research has focussed more on mental 

health, as opposed to the psychological processes underlying the perception of and reporting of 

pain (although the two are inextricably linked). This focus conveys the underlying assumption that 

something is psychologically "wrong" with pain sufferers, and that identifying these tendencies or 

pathologies as risk factors for pain will be helpful. 

There is a great deal of debate surrounding the mechanisms by which psychological tendencies or 

pathologies predispose an individual to pain and/or disability, most of which is beyond the scope of 

the current study (Linton & Skevington, 1999). Central to this debate is the extent to which 

psychological problems predispose an individual to more troublesome pain, and the extent to which 

troublesome pain affects an individual psychologically (Skevington, 1995; Gatchel & Turk, 1996; 

Linton & Skevington, 1999; Main & Spanswick, 2000). The current study does not attempt to 

answer this question, only noting that it is important to reflect on this issue. 

It was argued earlier that to understand the evolution from "normal" pain to chronic pain, it is 

important to allow for pain to be conceptualised as an inevitable part of working life, and that trying 

to predict pain prevalence from a selection of risk factors has led to increased understanding of the 

influences on pain, although finding a consensus with which to inform intervention has become very 

difficult. The examination of psychological factors can also be evaluated in this context. If pain is a 

part of life, and reporting pain is associated with psychological disorders, then does it follow that 

everyone who experiences pain has a psychological disorder? If so, then does that mean that 

three-quarters of the working population have psychological problems? No doubt a proportion of 

them will have, but whether this justifies a focus on only the more "serious" aspects of psychological 

health is not clear. It may be that just as previous research has focused on the more serious or 

troublesome end of the pain continuum, so previous studies have focussed on the more serious or 

troublesome end of the psychological continuum. 
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There is little scope for "normal" pain psychology, and very little research is carried out on less 

problematic psychological factors in relation to pain at work, certainly none in the current review. It 

may be that it is possible to suffer from high levels of troublesome pain on a regular basis and not 

have a psychological disorder. In this way, while there is every reason to suspect that individuals 

experiencing "troublesome" pain will be psychologically "different" from others, there is no 

conclusive evidence to support the notion that individuals experiencing "non-troublesome" pain will 

be not be any "different" psychologically from others. 

One way to address this issue is to apply measures of psychological factors that do not assume an 

underlying pathology or disorder. Two studies of reasonable quality in the current literature review 

show relationships between pain prevalence and non-clinical psychological measures of personality 

(Bigos et aI., 1990; Vasseljen et aI., 1995). 

Other authors have focused on the tendency towards psychosomatism, which is the tendency of an 

individual to experience bodily symptoms that are more related to psychological problems than 

physical issues. Bigos et ai, for example, measure the personality trait "hysteria", which, although 

strictly speaking is not a measure of psychosomatism, is described in Bigos et ai's study as "[the] 

tendency[y] towards somatic complaints or denial of emotional distress" (as measured using the 

MMPI; Fordyce, 1979; Graham, 1978; and Lachar, 1974 as cited in Bigos, 1991). Clearly, then, 

there is some overlap between the concepts. Bigos et al (1991) publish an association between 

higher "hysteria" scores and back pain prevalence at baseline, as well with incident pain in those 

with a prior history of back injury, and incident pain in those without prior history of back injury. 

Given the relative strengths of Bigos and colleagues' observations discussed earlier (see Section 

2.3), these associations are based on reasonable evidence, and therefore it is likely that they 

reflect a real relationship in the sample. 

Indeed, similar findings have been reported elsewhere. For example, Vasseljen and colleagues 

(1995) report that a tendency towards psychosomatism (as approximated by an inventory 

developed by Bru et aI., 1984) was amongst the significant factors distinguishing shoulder/neck pain 

cases from controls in their working sample. This is particularly interesting as these authors also 
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report no association between personality (as measured by the Eysenck Personality Questionnaire; 

EPQ; Eysenck & Eysenck, 1981) and shoulder/neck pain. This finding adds strength to the 

speculation that Bigos et al could have been measuring a facet of psychosomatism (be it 

dispositional or not). In this way, although on the surface these two studies appear to disagree with 

one another (in that is one finds an association between personality and pain while the other does 

not) closer examination of the constructs being measured by each set of authors suggests a level of 

comparability. As such, it is reasonable to assume that there may be some relationship between 

tendency towards psychosomatism and pain. 

These studies support the idea that there may be a relationship between dispositional (non clinical) 

psychological characteristics and pain, as well as point to the possibility that there are some 

individuals in the general public who are predisposed to experience and/or report pain more readily 

than others. In the context of the current study's generic focus on pain, both of these sets of 

authors assess the associations between psychological variables and site-specific and "important" 

pain in particular working populations. Bigos and colleagues' study pain of sufficient severity to 

present to primary care or occupational health services, and Vasseljen et al. (1995) study neck and 

shoulder pain that is of middle-high intensity, and continuous for at least two weeks. As such, it can 

only be concluded that there are some individuals in the general public who may be predisposed to 

experience and/or report "important" pain in these populations. 

It is impossible to predict from previous data whether psychological factors may have an effect on 

"non-important" pain, as the literature only refers to "important" pain. Therefore, one interpretation 

of the studies examining psychological factors might be that psychological variables present a risk 

for experiencing more troublesome pain. Given other pain data discussed these studies, it is likely 

that most of these individuals have been suffering from pain of a reasonable intensity, and 

frequency/duration. As such, it is not surprising that they show signs of the psychological problems 

reported by many authors, or the social withdrawal and/or anxiety reported by Bigos et al. (1990). 

Therefore, just as there is very little known about the less problematic psychology of pain, very little 

is known about the psychology of acute or non-chronic pain. 
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The focus on the psychology of chronic pain is understandable for two reasons. First, this focus is 

for practical and logical reasons. Pain that is not chronic is assumed not to be troublesome, and 

where it is not troublesome, it is assumed that it will have little in the way of psychological 

consequences. The assumption is that non-troublesome pain is not problematic because it can be 

treated, and where pain is troublesome (such as acute pain or post-surgical pain), if it is treatable, 

then it need only be problematic for a short time. It is assumed that where pain is more 

troublesome and difficult to treat (such as chronic pain) it is more problematic, and sufferers 

become more likely to experience psychological problems. This logic has sUbstantial theoretical 

basis, where non-chronic, non-serious pain is depicted in more physical terms, and the pathway 

from non-chronic pain to chronic pain and disability is described in terms of increasing 

psychological and behavioural difficulties and alterations (Skevington, 1995, Waddell, 1998; 

Gatchel & Turk, 1996; Waddell, 1998; Main & Spanswick, 2000). There is also sUbstantial 

literature in support of the psychological effects of chronic pain and disability (Skevington, 1995), 

and this is often used as a justification for a greater focus on the psychological aspects of more 

troublesome, chronic pain (Williams, 1996). 

The current study does not seek to undermine the psychological approach to chronic pain, and 

indeed applauds its inclusion in many areas of recent pain research and pain provision. This study 

is simply questioning whether the psychological approach need be limited only to chronic pain, and 

suggests that psychological factors in acute pain could benefit from further research. 

Currently there is little or no research examining the role of psychological factors in less 

troublesome, non-chronic pain, although some authors have discussed the potential utility of 

psychological interventions in increasing coping skills and reducing emotional effects of acute pain 

(Williams, 1996). If, as these authors imply, it was the case that psychological factors were also as 

important in acute and non-chronic pain, then this may provide a useful tool in prevention of 

chronicity and/or disability. Therefore, in identifying the risk factors of all pain, it may be useful to 

study the psychology of "normal" pain. 
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One way that this can be done is to draw a distinction between the pain and the person in pain. 

This is not to completely separate the two, but to focus less on the psychological characteristics of 

the individual in pain, and more on individual beliefs about the pain experience when it occurs. The 

GPQ provides such a focus, including a measure for the emotional aspect of pain as well as 

perceived ability to cope with the pain (see Figure 2.5). This measure offers a unique insight into 

the pain experience that is not addressed by previous studies, and may provide an illustration of 

the "normal" psychology of non-troublesome, as well as troublesome pain. 

The current study will explore some aspects of the psychology of troublesome and non

troublesome pain using the GPQ scores for coping and emotion. Given that there is little previous 

research on the emotion and coping associated with non-chronic pain, nor on the pain experience, 

it is difficult to predict any direction in these associations, if they exist at all. However, the current 

study will explore the possibility that GPQ scores for coping with pain and pain emotions differ in 

relation to pain type or pain cause (EH2)' In addition the possibility of variation across demographic 

and work groups in relation GPQ scores and all sub-scores for pain coping and emotion scores will 

also be explored. In this way pain coping and emotions score are incorporated into Hypotheses 11 

and 12 and it is expected that: 

• GPQ scores and all sub-scores (pain intensity, frequency, coping, emotion and impact) will 

differ in relation to demographic groups (H 11 ); and that 

• GPQ scores and all sub-scores (pain intensity, frequency, coping, emotion and impact) will 

differ in relation to work factors (H12). 

The rationale behind the hypotheses is discussed below. 

(e) Psychosocial and work influences on the pain experience 

Research shows that pain in general and in working populations appears to be one of notable 

intensity, frequency/duration and impact. Studies that examine risk factors for different aspects of 

the pain experience are rare, especially in terms of the parameters normally applied to the 

prevalence studies in Tables 2.4-2.15. Only a few authors have examined the influence of work 

and psychosocial factors in relation to separate aspects of pain, and these are discussed below. 
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(i) Psychosocial and work influences on pain intensity and frequency 

Andersson and colleagues (1993) report a gender bias in relation to the pain experience, such that 

women are more likely to rate pain as of greater magnitude than men (Andersson et aL, 1993). In 

addition, different work groups report different pain intensity and severity, and these differ again 

from the perceptions of chronic pain patients who are no longer in full-time work (Feyer et aL, 

1992). It is impossible to tell if these findings represent differences in actual pain experience, or 

biases in tendency to report intensity and severity. Indeed, given that the study by Andersson and 

colleagues (1993) did not control for previous pain or physical load in their study, it is possible that 

these findings were reported from biased data. Nonetheless, these data show that aspects of the 

pain experience at least have the potential to be similarly influenced by psychosocial and work 

factors. 

In relation to pain frequency, it is often assumed that pain frequency is associated with the work 

task, and that frequent exposure to work risk factors will lead to more frequent pain. This inference 

is made given the evidence surrounding physical exposure at work, duration of employment, and 

indeed predominance of pain in manual labour discussed earlier (Section 2.2 and 2.3). However, 

few researchers actually test this hypothesis in relation to pain frequency per se. One study shows 

that nurses with more managerial responsibilities tend to feel pain of a lower frequency and 

intensity, suggesting that pain frequency may be related to manual work tasks (Videman et aL, 

1984). However, an early study by Sairanen et aL (1981) questions the extent to which work can 

be specifically mapped onto the pain experience. Although Sairanen and colleagues report a high 

level of pain frequency (with nearly two-thirds of their total sample reporting occasional or constant 

pain), comparison between lumberjacks and non-manual controls showed no significant 

differences. In other words, although pain frequency and intensity was high, it was just as high in 

non-manual workers as it was in manual workers. Again these findings should be compared taking 

the quality of evidence they present into consideration, and neither meet more than three of the 

quality criteria used in the current study. As such, it is unclear the extent to which the groups 

individuals were put into, the way that they were questioned and the questions that were asked 

may have biased results. However, these findings do raise the familiar debate as to whether the 
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pain experience is influenced by physical work risk factors, or psychosocial work risk factors. 

Given the evidence that both influence pain prevalence (see Section 2.2 and 2.3), it is likely that 

both physical and psychosocial factors may contribute to perceptions of the pain experience. 

There is also some evidence to suggest that the presence of psychosocial problems at work can 

lead to more negative perceptions of pain experience. Westgaard et al. (1993) report on a 

"symptom score", a measure calculated using scores for self-reported pain intensity and frequency. 

They found symptom scores to be highest where concurrent psychosocial problems were 

considerable. The authors are reasonably vague as to what they mean by "psychosocial problems", 

but it is assumed that they are referring to negative scores for their indices of stress in the work 

environment, to economic pressures, and social and family issues. These authors provided the 

only study identified in the current literature review that addresses psychosocial factors in relation 

to pain intensity and frequency, which is unfortunate as this study only of moderate quality (meeting 

three of the five quality criteria by which all studies were judged). This is a gap in the literature that 

the current study aims to fill. 

(ii) Psychosocial and work influences on work absence and reduced productivity due to pain 

A selection of studies examine the impact of psychosocial and work factors on sickness absence 

rates. There is some evidence that demographic factors contribute to different rates of sickness 

absence. For example, Chan & Ho (1998) show a high level of medical leave from work (54%) for 

various musculoskeletal pains, and show that medical leave was influenced by several 

psychosocial variables. These authors also report gender differences within production workers, 

such that male production workers (66%) had significantly more musculoskeletal pain than female 

workers (57%), and also took significantly more time off for pain than female workers (61% of male 

pain sufferers versus 50% of female pain sufferers). On the other hand, Hagen and Thune (1998) 

showed the number of days of sickness absence for back pain to be higher in women than in men, 

and highest in individuals over sixty years old. Perlik, Susta & Kuchynkova (1981) reported rates of 

work disability to be influenced by gender, age, work-type and seasonal biases, such that back 

pain was most common in winter months, while gender and age effects varied between work 

groups. Although these studies differ in design, in quality and in the populations that they purport 
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to summarise, they do suggest that the impact of pain on ability to work may differ between 

genders. 

Previous studies suggest that demographic and psychosocial variables may affect sickness 

absence for pain in a variety of populations, although the nature of this effect is far from clear. For 

example, some studies also report differences in sickness absence rates between work groups. 

Chan & Ho (1998) show a higher level of sickness absence in production workers than in 

professional or office workers and service workers. In addition, Wickstrom & Pentti (1998) report 

that manual workers were six times more likely to take sick leave for lower back pain than non

manual planners. Moreover, Videman and colleagues (1984) report nursing assistants to take 

more sickness leave for back pain than qualified nurses, and Feyer et al. (1992) report postal 

workers to be more likely to take time off work for back pain than nurses (with sickness absence 

rates of 36% and 13% respectively). Again, although these studies are of differing design and 

quality (indeed only the study by Wickstrom & Pentti can be said to be of "reasonable quality") they 

suggest the importance of physical load at work in determining sickness absence for pain. This is 

not necessarily to say that the pain was caused by physical workload. As argued earlier, it could 

equally be the case that the psychosocial variables that accompany manual labour are masked by 

the physical demands. As such, the pain sufferer may find it as preferable to avoid the work 

environment as the work itself. 

Regardless of the mechanism of this effect, if high physical load has a notable impact on a pain 

sufferer's perceived or actual ability to go to work, then industry needs to take note. This is 

especially important in light of the evidence to suggest that the less an individual engages in 

activity and work, the less likely they are to recover, and the more likely they are to develop chronic 

pain (Waddell, 1998; Main & Spanswick, 2000). 

It may not be, however, that a job with a high physical load automatically precludes an individual 

from engaging in active work altogether. First, in a sample of lower back pain sufferers, Symonds 

and colleagues (1996) found comparable rates of sickness absence in office (22%) and factory 

workers (26%), suggesting that physical load was of little importance in determining sickness 
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absence. Second, some authors actually report converse findings, such that sickness absence for 

pain is less in jobs with high physical loads than in those with low physical loads. Perlik, Susta & 

Kuchynkova (1981) report that for office staff, disability (defined as incapacity to work) due to back 

pain was more common in older women, but less common in older men. In manual workers, 

however, disability due to back pain was more prevalent in both older men and women. 

Consequently these authors argue that sedentary (in this case office) work is as related to back 

pain as non-sedentary work. Finally, Westgaard et al. (1992) report that non-manual office workers 

were more likely to be absent from work for musculoskeletal pain than manual production workers. 

Again the extent to which these stUdies can be compared with one another is limited, given the 

variety of measures, populations and sampling techniques therein. However these findings at least 

raise the possibility that, just as with the literature on pain prevalence, perceived work capacity 

and/or sickness absence is related to the physical and/or psychosocial aspects of work. Moreover, 

it is likely that it is related to the combination of the two. 

A third challenge to the hypothesis that sickness absence for pain is more prevalent in manual jobs 

lies in the prospective literature on psychosocial work factors and sickness absence. In a repeated 

cross-sectional study carried out on two occasions, Wickstrom and Pentti (1998) found several 

factors to be predictive of sickness absence two years later. As well as biomechanicalload, 

sickness absence for back pain and other musculoskeletal pains were associated with lack of 

recognition and respect at work. In the case of sickness absence for non-back musculoskeletal 

pains, perceived stress at baseline was also significantly associated. These findings can be 

accepted with some confidence, as they are drawn from what the current review would deem as 

"reasonable evidence" (see Section 2.1 (e)). Wickstrom & Pentti (1998) are therefore suggesting 

that sickness absence for back pain is related to a combination of factors, and even though on the 

surface one could argue that work factors are related to both manual and non-manual labour, the 

profile of these risk factors may differ between manual and non-manual labour workgroups. 

(iii) The role of work perceptions in sickness absence and reduced productivity due to pain 

Symonds et al. (1996) report that psychosocial factors such as beliefs about pain control, 

responsibility for pain, and inevitability of pain were significantly more negative in workers that were 
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absent for more than one week with "lower back trouble" (LBT), than workers who were absent for 

less than one week or who stayed at work. As suggested above, t may be that the perceptions of 

work differ in relation to work group, and it is these perceptions of work that influence sickness 

absence, rather than the work itself. Symonds et al. (1996) put forward evidence in support of this 

argument, reporting office workers to be more positive about more psychosocial factors than 

factory workers. A principal components analysis revealed three main factors in their data: beliefs 

about "lower back trouble" (LBT); attitudes to work; and pain control/responsibility. When these 

factors were then put into a multivariate analysis, only beliefs about LBT and pain 

control/responsibility were found to be associated with LBT absence. This finding contrasts with 

other studies, as it re-affirms the potential importance of perceptions of pain in predicting work 

absence, such that where individuals felt less in control of their pain, or responsible for their pain, it 

may be that attendance at work was less likely. 

It is also important to consider the design of these studies in that the extent to which the groups 

included are representative of the work populations they are taken from is not always clear. Feyer 

et al. (1992) report different sets of associations between work factors and sickness absence for 

pain in relation to workgroups. For nurses, sickness absence was predicted by a high severity of 

pain, whereas the extent to which average daily activities were compromised by pain predicted 

sickness absence in postal workers. As such it was not so much that differences between 

populations (be they task-based or demographic) led to differences in sickness absence, but that 

sickness absence was the result of differing perceptions of what renders an individual unable to 

work due to pain. For nurses, pain experience was most limiting; but for postal workers the impact 

of pain on their daily life was most limiting. These studies demonstrate the importance of 

perceptions of workload in relation to pain impact. As such, the work experience may be just as 

important as the pain experience. However, these findings should be viewed with a certain degree 

of caution. For example, it is unclear whether these differences between nurses and postal 

workers reflect differences in workgroups per se, or whether this is reflective of a gender difference, 

given the gender-specificity within each occupational group (93% women as nurses and 72% men 

as postal workers). This example shows how crucially important it is to control for confounders 

when analysing the effects of potential exposure variables. 
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Regardless of quality of design, there is enough evidence available to suggest that, at the very 

least, the effect of the work experience on the pain experience deserves further research attention. 

The current study aims to explore this possibility. Work will be measured in terms of perceived 

load as well as direct measurement (through occupational and work group categories). In addition, 

psychosocial and a selection of psychosocial and work factors will be measured in line with the 

factors addressed by prevalence studies (see Tables 2.4-2.15). Specifically these will be: 

• Demographic factors 

- Age 

- Gender 

- Socioeconomic group/Income 

- Marital status 

- Family size 

- Previous pain 

• Work factors 

- Duration of employment 

- Working conditions 

- Control 

- Workload demands 

- Stress 

- Job satisfaction 

- Workgroup comparison 

The influences of demographic and work factors on the pain experience will be explored. Given 

the lack of previous research in this area it is difficult to predict the presence or direction of these 

potential influences. 

H13 It is expected that total GPQ scores and sub-scores for pain intensity, frequency, coping, 

emotion and impact will differ in relation demographic groups. 
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Similarly, it is expected that there will be differences in pain experience in relation to work factors, 

however given the nature of previous research, it is also impossible to predict the direction of these 

differences. 

H14 It is expected that total GPQ scores and sub-scores for pain intensity, frequency, coping, 

emotion and impact will differ in relation to work factors. 

Figure 2.6 below shows the current research aims projected onto research questions relating to 

pain experience as measured by the GPQ. Each of these research questions has been generated 

by the discussion of previous literature in Sections 2.3 and 2.4 above. 

Figure 2.6 
Summary of research aims in relation to research questions generated 

from previous research on pain experience 

AIMS 

1. Comprehensive information 
on general aches and pains in F .. 
a working population • .. . . . 

. . . . . . . 

. . . . 

. . 
.. /. 

: ... " 
.. . .. 

2. Preliminary profile of work and ;.;'\~.:::: ......... . 
life risk factors for general pain •.•••• 

'. '. '. '. '. '. '. '. '. '. '. '" 
.~ 

RESEARCH QUESTIONS 

(a) Pain prevalence 

5. What is the pain experience in a working 
population? 

6. Are there any differences in pain experience in 
relation to different pain types? 

7. To what extent do demographic factors (age, 
gender, marital status, family size, previous pain) 
influence pain responses? 

8. To what extent do work factors (duration of 
employment; working conditions; control; workload 
demands; stress; job satisfaction; workgroup 
comparison) influence pain experience? 

(b) Pain experience 

(c) Pain response 
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2.5 Responses to pain in the workplace 

It was discussed above that previous research on the risk factors for pain in the workplace is 

limited in its approach. One of the limitations discussed was the focus on pain occurrence only, 

and the utility of examining pain as a multidimensional experience was discussed in detail. There 

is one further aspect of pain that is not examined in any great detail by previous prevalence 

research, and that is individual responses to pain at work. There are several reasons why studying 

responses to pain at work might be important, and these are discussed below. 

First, very little research has been done with regard to medication use for pain in the U.K. (see 

Figure 2.7c overleaf), and that in itself may be enough to warrant further study. Second, examining 

the use of healthcare and medication for pain makes economic sense. It is estimated that £825m 

per annum is spent in the U.K. on treatments or medications that could otherwise have been 

bought over the counter (OTC), accounting for approximately 20% of annual expenditure on 

healthcare (Anonymous, 1992). Allowing for inflation, this figure is likely to increase over the next 

few years. Moreover, consultations with health professionals for conditions that could easily be 

managed by self-medication (such as common aches or pains) are approaching 96 million GP 

visits annually (Proprietary Association of Great Britain, 1998). Avoiding these consultations could 

save over £1500m annually, and could amount to a time gain of approximately eighty minutes per 

practitioner day (Proprietary Association of Great Britain, 1998). As such, the shift from 

dependency on a paternalistic NHS to an individualistic, self-medicating public could have 

substantial resource implications for the healthcare system. Most GPs support a shift from 

prescription medication to OTCs where possible (Spencer & Edwards, 1992), but in practice very 

few make these recommendations (Baines & Whynes, 1996). This figure does not include 

ibuprofen, therefore, it is likely that the actual savings on transferring costs for OTC analgesics 

would be higher. As such, where the healthcare system stands to make a substantial saving, it 

would seem important to establish the nature of current consumption of pain medications, and the 

extent to which individuals are self-medicating for pain, or choosing other options. 

Third, OTC analgesics are one of the most commonly bought non-prescription medicines on the 

market (Ahonen et aI., 1991; Proprietary Association of Great Britain, 1996; Wessling, 198n with 
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only cold and flu remedies being more common (Wessling, 1987). Some authors have attempted 

to measure analgesic use for pain specifically (Ahonen et aL, 1991; Wessling, 1987) but have 

assumed that analgesic sales are equivalent to analgesic consumption, and have not allowed for 

the use of analgesics from other sources. Stoehr and colleagues (1997) interviewed individuals in 

their own homes, and report analgesic use within their sample to be as high as 66%, considerably 

more than other aTC medications. The most commonly used analgesic in this sample of analgesic 

users was aspirin (42%), followed by paracetamol (24%), and then ibuprofen (6%). These data 

suggest that the use of aTC analgesics is widespread, and point to the importance of clarifying 

some of the issues surrounding aTC use for pain. 

Fourth, the safety concerns surrounding the misuse of aTC analgesics serve to draw attention to 

the importance of documenting their use. European Community guidelines (1992) state that a drug 

will not be given aTC status if it is: (a) dangerous if used without medical supervision; (b) 

frequently used incorrectly; (c) new and requires further investigation; or (d) administered by 

injection. Historically, enforcing this legislation is a relatively new process in the U.K. (Schaftheutle 

et aL, 1996) and therefore these criteria have been difficult to enforce. This has led to aTC 

analgesics such as aspirin and paracetamol currently having general sales status, when both of 

these drugs would have been excluded from aTC status had these criteria been in place at the 

time of their release many years ago. Although ibuprofen was made available comparatively 

recently, the drug has received a mixed press, with its potential long-term side effects and 

interaction with different medications used for chronic conditions being the subject of much 

discussion (Cramer et aL, 1998; Lamb & Cantrill, 1995). Therefore, in the absence of other 

contraindications such as renal or gastrointestinal problems, moderate use of NSAIDs in the 

general public can be done safely. However, with virtually no peer-reviewed literature on the extent 

of "normal", everyday use of these drugs for pain, it is very difficult to speculate whether or not use 

or abuse of these drugs present a risk to the general public. As such, it is important to record the 

use of aTC medications for pain. 

These observations about the literature (or rather, the lack of literature) surrounding the use of 

aTC analgesics by the general public suggest that an investigation in this area has the potential to 
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be an informative and useful endeavour. In terms of understanding the relationship between 

psychosocial work factors and pain, the actions an individual takes in response to their pain may 

also be important to study. This issue is discussed below. 

(aJ Theoretical perspectives on actions taken in response to pain 

It was argued in Section 2.4 that the experience of pain is ultimately subjective, and that attitudes 

and beliefs about pain have the potential to affect the perception of pain. As such, it seems 

counter-intuitive to examine the experience of pain without taking some account of the desire to 

reduce the sensation. 

The importance of beliefs and attitudes about chronic pain has been discussed in a variety of 

contexts (Kendall, Linton & Main, 1997) and all authors point to the importance of behavioural 

changes that take place as a result of long-term chronic pain. However, very little is known about 

behavioural responses to non-chronic pain. It has been argued that the focus on more "important" 

pain is the result of the assumption that non-chronic pain is not as important to study as chronic 

pain. Indeed, this may be the case, however in terms of pain classification (Merskey & Bogduk, 

1999) all pain has the potential to become chronic, and therefore it could be argued that all pain 

has the potential to influence behaviour. As such, it may be important to examine the actions an 

individual takes in relation their pain (seeking help, self-medicating, avoiding help and so on). This 

point it illustrated by Hadler, and is discussed overleaf. 

The association between occupational activity and musculoskeletal disorders are discussed at 

length in Section 2.4, and the reader's attention is drawn to the Hadler's views on this relationship 

in particular. Hadler also comments on individual responses to pain, applying a critical perspective 

to the options available to a working person in pain (see Figure 2.7 overleaf). 
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Figure 2.7 
Summary of the pathways available to an individual in pain (adapted from Hadler, 2005) 

(a) Options available to an individual in pain (adapted from Hadler, 2005) 

(b) Options available for the self-management of painful symptoms (adapted from Hadler, 2005) 

(c) Focus of previous research on options for responding to the pain (added by the current study) 

(b) 
Persist as a person 

Personal resources 
1.0TC pharmaceuticals 
2.Usage avoidance 

Alternative providers 
1.Physical modalities 
2.Psycholoqical modalities 

Hadler describes this process: 

Choose to be a 
patient with an 

illness 

Choose to be a 
claimant with an 

illness 

~ ~ 
-V-

(c) FOCUS OF PREVIOUS RESEARCH 

"Whenever we are afflicted with regional musculoskeletal symptoms, we must react. We must consider 

the intensity of pain, restriction in function and options. Such consideration may be a subliminal or an 

anxiety-provoking process. However, it forces us to choose between three options: we can maintain 

our autonomy and deal with the experience [as in Figure 2.7b}, or we can choose to seek medical 

advice. The moment we speak to a physician, we are no longer people with predicaments; we become 

patients with a regional musculoskeletal illness. We can choose to report to a health officer at our 

worksite. Instantly, we become claimants for insurance coverage under Worker's Compensation 

Insurance if we are considered injured, or under medical insurance if we are considered ill." 

(Taken from Hadler, 2005; p.4) 
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This algorithm was developed in relation to regional musculoskeletal symptoms, although it could 

be argued that it is applicable to all painful symptoms. In addition, the pathway is given in terms of 

the U.S. healthcare system. However regardless of whether insurance is involved or not, the 

overall message is the same. This perspective argues that seeking help for pain is a decision, and 

that this decision has consequences for the individual's identity and role within the systems in 

which they operate. Hadler takes a social constructionist perspective on this issue, describing the 

pathways to remission of pain in societal terms. He describes two alternate processes that take 

place in relation to "persisting as a person" and dealing with pain oneself (Figure 2.7b). Either the 

individual can draw upon internal resources and take medication (or avoid it); or they can draw 

upon external resources available to them that are not specifically related to conventional 

healthcare (for example, complementary health providers or lifestyle behaviours such as yoga, or 

exercise). In Hadler's model, the decision an individual takes in relation to their pain is guided by 

the nature of their pain, personal resources, as well as societal expectations and opportunities. 

This fits very well within current biopsychosocial models of health and illness (Engel, 1980) and the 

literature on illness cognitions (Leventhal et aI., 1984). 

In addition, this theory illustrates the limitations of the focus of previous epidemiological research in 

this area. Figure 2.7c draws the reader's attention to the fact that the majority of research carried 

out on the risk factors for pain in work, focuses on Hadler's second and third options for pain: 

where an individual chooses to present to healthcare systems as a patient with an illness; or where 

an individual chooses to formalise their incapacity to work as a result of pain. 

There are two main approaches to the examination of responses to pain at work. These are 

analysis of healthcare usage or contact, and measurement of medication use (see Table 2.23 

overleaf). Frustratingly, some studies report having measured healthcare and medication usage, 

but do not publish any data about it (Sternbach, 1985; Pryse-Phillips et aI., 1992). 
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(i) Studies examining healthcare consultation for pain 

The little research available in this area shows that healthcare consultation rates for pain to be 

generally low, sometimes as low as 17% (Masset et aI., 1994; Miedema et aI., 1998), and rarely 

more than half of the total sample examined (see Table 2.23 below). 

The majority of studies examine consultation rates for back pain and only one study compares 

different pain types to one another, reporting consultation for back pain to be more common than 

consultation for arm or neck pain (Engels, 1996). There also appears to be some consistency of 

consultation over time. In a prospective study, Miedema and colleagues (1998) showed that 

individuals who didn't consult a health care professional for back pain at baseline were less likely to 

do so for incident back pain throughout a three year follow-up. Aside from this criticism, five of the 

studies reporting consultation rates do so from evidence of "reasonable quality" (Moens et aI., 

1993; Chiou et aI., 1994; Masset et aI., 1994; Fujimura, Yasuda & Ohara, 1995; Harreby et aI., 

1996; Papageorgiou et al. 1998; Brown et aI., 1998) and as such the extent to which they have 

been biased by previous pain, physical load, or that interpretation of consultation rates has been 

obscured by the effects of confounders is arguably minimal. This is not to say that these studies 

were completely free of bias, however. For example, Miedema and colleagues (1998) collected 

data within a clinical population, therefore their cohort comprised individuals that had previously 

presented to health services for treatment. Thus it is possible that their consultation rates were 

elevated by a predisposition to consult for pain, and would have been different than from those in a 

general population. 

Some authors describe their measures of healthcare usage in terms of provider, comparing allied 

health professional intervention to physician-based intervention (Chiou et aI., 1994, Hemsley et aI., 

1998), while others simply report overall health care consultation rates (see Table 2.23). Where 

consultation rates are split, one author reports a preference of allied health professional 

intervention over medical intervention (Chiou et aI., 1994); while another reports the converse 

(Hemsley et aI., 1998). Again, however, the extent to which these can be seen as directly 

opposing findings is limited by the extent to which designs can be compared. Where Chiou and 

Wong present evidence from data that with reference to the current quality criteria could be seen to 

145 



be of reasonable quality (see Section 2.1 (e)), it could be argued that their study may have been 

relatively unaffected by bias. Hemsley et ai's findings, however, are less easy to interpret. 

There appears to be some relationship between consulting for back pain and increased risk of 

disability, as research shows previous healthcare consultations to be significantly associated with 

activity and work limitation (Deyo & Tsui-wu, 1987). However, it is unclear whether this is a feature 

of the pain itself, a feature of the individual sufferer, or indeed a feature of the fact that these 

authors did not control for the effects of previous pain (and hence potential previous consultation 

for pain) .. 

(ii) Studies examining medication use for pain 

A small selection of studies examines the use of prescription and non-prescription medication for 

pain. In a study fulfilling four of the five quality criteria in the current review (see Section 2.1 (f)), 

Moens et al. (1993) report just over 83% of those who consulted a healthcare professional for back 

pain used a drug as a result, and 65% used another treatment in addition. As only those who 

consulted were asked about their medication use, it is unclear whether or not the decision to 

consult was discrete from the decision to use medication. In terms of Hadler's model, Moens et 

al.'s study does not distinguish between option 1 and 2, and therefore the extent to which this 

provides any further illustration of the "person persisting with pain" is questionable. Indeed this is a 

criticism that can be levied at all of the studies in Table 2.23. 

Another striking feature of this literature is the extent to which individuals avoid intervention entirely. 

Up to four-fifths of Harber et al.'s (1989) sample chose to avoid pain medication, and Hemsley et 

al. (1998) report that a third of men and a quarter of women avoided treatment altogether. 

Although there is relatively little research in this area, these studies suggest that pain medication 

avoidance may be sUbstantial in a large proportion of the community. This is important, as these 

individuals were suffering from pain, but were able to "soldier on" regardless. However, Harber et 
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ai's study should, be viewed with caution, given that it only fulfilled one of the current review's 

criteria for quality, and did not adjust for confounders. 

One study that goes some way to illustrating this use of prescription versus non-prescription 

medicines is Hannay (1979) who reports analgesics to be the third highest of all medications taken, 

4% of which were prescribed, and 5% were not prescribed. Hannay's sample was drawn from GP 

patient records, and therefore sampled only those individuals who were registered with a GP in the 

area. Moreover, although substantial demographic data were provided, no data on work was 

given. 

Table 2.23 
Healthcare and medication use in studies predicting risk factors for pain in various populations between 1980 and 
1998 
(a) Studies that measured rates of healthcare consultancy only 
General or clinical populations Design % of sample (unless otherwise stated) 

Miedema et aI., 1998 [BP] Cross·secUonal Sought help for incident back pain during follow-up from: GP(% of non-consulters at baseline (NC)(50),% of 
retrospective 3-4 years, consulters at baseline (C)(82)); physiolherapist (NC(39), C(62)); medical specialisUconsultant(NC(17), 
plus 3 yrs prospective C(47)). 

_ __ .... .6~tiC wer~§.ig~iflQalltly_diff..ei~lltlf().I11_c;:C<lnsul!ir1g(;elor_bac~ P?illpredicted.c.hr9nicback problems: 
Papageorgiou et al. 1997 & 1998 [LBP] C~os~-sec~onal baseline No significant differences across age and gender, bul an interaction between age and gender. 

Wlth Inception cohort Not consulting was associated with inadequate income; dissatisfaction with job; relationship with others at 
followed up for 12 months work, but not socioeconomic group. Consulting was associated with inadequate and socioeconomic group, 

Consulters were more likely to perceive their income as inadequate and be less satisfied with work, 

Working populations Design % of sample (unless otherwise stated) 
Brown et aI., 1998 [BP] Cross-sectional 53.4 sought hetp for pain from medical practitioner, chiropractor or other health profassional help, 

" ... ,""",' ·Chioueiiir,T994"[SPjcro;;S:sec!ionai- Rated Tiiterveniion for pain by order of preference:Physiotherapy>Manuat therapy>MedicaT advice>Herbal 
. __ ~___ . _'___._, .."._ .. __ . _. ___ ._ _ _ . __ l11edicille.>Acut~.§.8_rvices>'§.lJillic.<llif1tEJ.f\IElnJi<l~ ___ . __ . ___ ._ .. _~_____ _ _ __ . _ _ __ 

Deyo & Tsui-wu, 1987 [BP] Cross-sectional Days of activity limitation and days of reduced housework predicted by ever having sought HC for LBP 

·--------Eng-els-;-1996Tf"rSKj"tross.seCtionaf· ·~-Soughi-mediCalheipfor:-armineck paln(61), tiackpaiii(S1f and teg pain(47) 

Fujimura, Yasuda & Ohiira, 1995TLBPj Cross-sectional Visited healthcare professional for uifi;-ever (64); currently(24%) 

····MasseTeiiii:;1994[8Pjcross:sectionai--Sougiiimedicat help for LBP (17) ..---

Videman,T984TI3-pTCross-sectlonaf-···- No-:-NursTng'iissIsiii'ntsconsutteddoctor'iorhefp forpafn significiiiitiyiess than qualifiedniiises 

Westgaard et aI., 1993 TMSK cross-sectional---- OfflcewOrkerscansulie'ddOCtorfor help-iOrpaTn'SignificanUyless than production workers 
complaints] Consultation interacted with pain quality - pain for which individuals consulted was of less intensity in the 

office workers 

(b) Studies that measured rates of healthcare consultancy and medication use 
General or clinical populations Design % of sample (unless otherwise stated) 
Harreby et aI., 1996 Prospective study of Analgesic use: % of those with severe LBP (44); % of those with general LBP (32) 

schoolchildren (1965) Gender: M(24%)<W(29%) 

Working populations 
Anderson, 1992 [SP] 

followed up 

Design % of sample (unless otherwise stated) 
Cross-sectional Sought help from healthcare professional for pain: bus drivers (43); non-drivers (27) 

_._. ___ ... ___ .. _ .. __ __ ~ __ ~ _____ ._()I9_lI§.El,tJ..~9,ri~ei~"(~~l.:.n.o_n:Qrivers(1!!L.______.~____ .. _____ ._.,~__ .. ___ "_. 
Harber et al. (1985) [LBP] 

-Hemsfeyetal,:-199S"[BPj·········· ...... ---

MoenseTiii., 1993[81'5\ .. 

Sairanen et aI., 1981 

Cross-sectional with Sought help for pain from healthcare professionals: (% of nurses (N)(23); % of Nurse managers (NM)(36) 
retrospective at 2 weeks NS 6 mths), Medication use for pain: all at 2 weeks(21); all at 6 mths(29)N(21); USC(14) at 2 weeks; 
and 6 months N(29); USC(30) at 6 mths, No Significant differences between Nand NM, 

····Cross-sectional ······-NoireairrlenF"30o/;maiels->25%femaies:·-i;presumabiy-because-suc-hpafiiis'cons-ideredinevitabte and 
usually improves with time, rest and pain relief - p,505) Perceived effectiveness of interventions: 
GP>Chiropractor>Physiotherapist; Medicine (50% effective); Stretching (90% effective) 

Cross-sectional· .. ···Sf:4%Consuiieda'physiciaii(ilf)-S3:3%oiw'hichusea'a'drug, andS5%-anoiheiiieaimeni 

Case-control LumberjaciJreferent: occasionat use of an anaigesics{28i3Sfconslant useaf anatgesic(3/0);physical 
therapy(11<36); visits to physician(60/59); hospital care(9/3), The only significant difference was for 
physical therapy, 

Pain types: BP= Back Pain; LBP= Low Back Pain; MSK= Musculoskeletal Pain; 

Hannay (1979) describes a "Symptom Iceberg" in community health, where only a fraction of 

symptomatic individuals present to general practitioners, and the majority of symptomatic 
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individuals do nothing about them (two-thirds), visit an alternative practitioner, or self-medicate (one 

third). It is these individuals that the current study is keen to access, as it may be that pain 

sufferers who are able to work can provide a clue as to how individuals are able to feel pain and 

still work (as opposed to feel pain but not be able to work). 

In a study of reasonable quality, Harreby et al. (1996) report analgesic use to be more common in 

those with severe low back pain than those with general low back pain, suggesting that the actions 

taken in response to pain may be different in relation to different aspects of the pain experience. In 

addition, Westgaard et al. (1993) report differences between work groups in relation to pain 

experience. In their study, all but one of the sample of office workers consulted a doctor for pain of 

less than three on a ten-point Likert scale. For production workers, however, consultation was 

more likely where pain was more severe (five or six on the same scale). Although the study by 

Westgaard et al. (1993) is of slightly lower quality of that of Harreby et al. (1996), these findings do 

point to the possibility of the pain response varying in relation to differential pain experience. 

Moreover, Skevington (1992) provides a useful review of the literature surrounding consulting for 

pain, reaffirming the importance of the affective aspect of pain and psychosocial factors in relation 

to consulting for pain and other medical problems. It would therefore be interesting to explore the 

possibility of the differences between the rates of medication use and avoidance in relation to 

different pain types and pain experience scores. 

In relation to the literature on pain responses discussed above the current study seeks to quantify 

the responses taken to general aches and pains in a working sample (EH5), and to explore the 

possibility that: 

• rates of medication use, medication avoidance and healthcare use will differ in relation to 

pain type and pain experience (EH6); and that 

• pain experience scores predict rates of medication use, medication avoidance and 

healthcare use (EH7). 
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(b) The influence of psychosocial factors on actions taken in response to pain 

Research shows that, as Hadler suggested (2005), the actions taken to deal with pain are related 

to a variety of psychosocial variables. Table 2.24 below shows a selection of studies that focus on 

the influence of demographic factors on the use of aTe medications. 

In addition, in a study of "reasonable quality" (meeting four out of the five quality criteria used in the 

current review, see Section 2.1(e)) Harreby et al. (1996) report that analgesic use is more prevalent 

in women than in men. These findings suggest that demographic factors such as gender, age and 

socioeconomic status have an influence on the decision to consult for pain. The current study aims 

to explore this possibility in relation to the demographic factors. It is expected that rates of 

medication use, medication avoidance and healthcare use will differ in relation to demographic 

groups (Hd. In addition, the possibility that demographic variables will be associated with rates of 

medication use, medication avoidance and healthcare use (after adjustment) will also be explored 

(EHa). 

Table 2.24 
Summary of demographJ~ influences of the use of OTe analgesics 
Gender 
Men are less likely to use OTC analgesics than women Stoehr at ai, 1997; Ahonen et aI., 1991; Ahonen et aI., 1992; Christie, 1978; Lewis & 

Rayner 1978 
Women are more likely to purchase OTCs for themselves and for 
other people 

Age 

BMRB Study (see below) 

Elderly individuals use more analgesics that younger individuals Wessling, 1987; Stoehr at ai, 1997; Ahonen et aI., 1991; Dunnel & Cartwright, 1972; 
Fillenbaum et al.. 1993; Hanlon et aI., 1992; Hanlon et aI., 1996; Ahonen et al.. 
1992,Ahonen et aI., 1993, Helling et aI., 1987, Rantuuci & Segal, 1991; Stewart et aI., 

__________ ...... ._______ .. _____~__ __ ~___ ___ ~__ .... _____ ~ __ !9~!;_~~~~~~I~s_El~<lI.,J~~Q __ ............ _.___________ ._.___ .... _ 
Socioeconomic variables 
Illdivlduafinrur,{a'reasareTuslasllkelylo use'OrCs as those in Ahonen et aI., 1991 

urban areas 
Econolllicstatus is less important in predicti<;llofoTC use than the Stein et aI., 1989 

availability of products 
Individuals in less privileged social groups are less likely to use Ahonen etai., 1991; Hanlon etal.,1996;Ahonen etal., 1992,Ahoneneta1., 1993 

analgesics 

Individual variables 
OTC analgesic use is more likely in individuals who have Ahonen et aI., 1991; Stewart et aI., 1991; Chrischilles et aI., 1990 

p~y.c.h()!()gc;i~lpr.2pIElIT1_s!<:lQ(L<tepre~sJ()_n~ ____ ~ __ ~___~.~______ __ .... __ ____ .. ____ _ 
The presence or absence of a chronic debilitating disease has no Ahonen et aI., 1991 

effect on the use of OTC analgesics 
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(c) The influence of work factors on actions taken in response to pain 

Regarding the influence of psychosocial work factors on the actions taking in response to pain, 

variation between occupational groups has also been observed by a number of authors, such that 

manual workers have been shown to be more likely to consult for a variety of pains than non

manual workers. This has been shown when comparing: nurses to nurse managers (Harber et aI., 

1985); qualified nurses to nursing assistants (Videman, 1984), office workers to non-manual 

workers (Westgaard et aI., 1993); bus drivers to non-drivers (Anderson, 1992). These findings 

would suggest that healthcare usage is more common in more manual occupations, although this 

should be concluded with relative caution, as none of these studies met with what has been 

described as "reasonable evidence" by the current review. As a result, there is the possibility that 

these findings are influenced by a variety of biases. 

Data from a study that has been argued to be of better quality (Papageorgiou et aI., 1997) suggests 

that there are also differences in work perceptions between consulters and non-consulters. 

Papageorgiou and colleagues (1997) report that economic factors such as inadequacy of income 

and being in a less privileged social group were associated with consulting for pain. Work factors 

such as satisfaction with job, and good relationships with co-workers were associated with non

consulting. Although the effects were modest, and differed in relation to gender, they suggest that 

perception of work may be important in the decision to consult, and that consulting for back pain 

may be less likely where working circumstances are more positive (Papageorgiou et aI., 1997). As 

such, it was not so much the type of work the individual carries out, but the perceived nature of the 

work environment that was important. 

Data from reasonably reliable sources suggests, therefore, that the consultation rate for pain may 

differ in relation to psychosocial and work factors, and as such this area deserves further research 

attention. The current study aims to explore this possibility in relation to a selection of work factors. 

It is expected that medication avoidance and healthcare use will differ in relation to work groups 

(H 14). In addition, the possibility that work factors will be associated with rates of medication use, 

medication avoidance and healthcare use (after adjustment) will also be explored (EH9) 
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(d) Measuring actions taken in response to pain 

The lack of a comprehensive literature on the use of OTC analgesics by the general public 

presents the researcher in this area with a problem related to measuring actions taken in 

responses to pain. Previous studies have applied a combination of methods, mainly based around 

interviews or single questions, and as a result, there are very few standardised questionnaires 

available in the peer-reviewed literature. Very few authors have considered the consulting process 

in great detail. Specifically, they record the health professional seen and the result of this 

consultation; as well as the reasons for not taking any action. In addition, very few authors have 

considered the factors surrounding the use of OTC medications for pain, particularly: the nature of 

the medication (prescription/non-prescription/home remedy); sources of medicine (purchaser, place 

of purchase, reason for place of purchase); medication effectiveness; understanding of medicine 

information; and continuing/stopping medication use. 

One study that has included all of these factors is that carried out by the British Marketing 

Research Bureau (BMRB) in 1997, on behalf of the Proprietary Association of Great Britain 

(pAGB). Researchers interviewed over 2,000 individuals across the U.K. about the prevalence of 

everyday, non-serious ailments in their household, and the actions they took in response to them. 

Results from this study are given in Tables 2.25 and 2.26 overleaf. 

From these data, pain ailments were the most commonly experienced ailments, accounting for 

26% of all ailments reported, and being reported by just fewer than 70% of the sample. Headache 

was the most common everyday pain, and was also most frequently reported in under 35's (see 

Table 2.25). 

In response to all ailments, 12% of individuals requested help from professional sources, and 38% 

opted for self-treatment. The most common response to a non-serious ailment was to do nothing at 

all (56% on some occasions; 48% on every occasion) and this was the case across both genders 

and all age groups (see Table 2.25). 

151 



Table 2.25 
Prevalence of pain experienced in the last 2 weeks (taken with permission from BMRB study, 1996) 

Preva/ence(%) 
Age groups 

All Men Women 15·19 20·34 35·49 50·64 65+ 
Any pain ailment 66 62 67 76 62 66 66 61 

Headache 33 28 39 46 42 38 25 17 
Muscle aches and pains 29 31 28 37 27 25 35 30 

Stiffness in joints 22 23 21 16 12 17 35 33 
Back problems 20 19 20 11 18 19 25 21 

Arthritis/rheumatism 14 12 15 1 4 7 23 34 
Pain from injury/strains/sprains 11 16 6 19 13 11 8 7 

Migraine 5 3 6 5 7 6 4 2 
Neuralgia 1 1 1 1 1 2 

Table 2.26 

Actions taken to deal with all non-serious ailments in the last 2 weeks based on all adults (taken with permission from BMRB 
study, 1997) 

Prevalence (%) 
Age groups 

All Men Women 15·19 20·34 35·49 50·64 65+ 
Saw a doctor/dentist 16 16 18 10 14 16 18 16 

Saw nurse/health visitor 2 2 2 2 2 0 2 2 
Saw another health professional 4 4 4 2 4 6 6 4 

Asked a pharmacist for advice 2 2 2 0 2 2 2 2 
Used a prescription medicine that was already in the house 22 22 22 12 12 20 32 22 

Bought a medicine you can buy without a prescription 16 14 18 24 20 14 14 16 
Used a medicine you can buy that was already in the house 24 24 26 10 28 32 22 24 

Used a home remedy 14 12 16 6 18 16 10 14 
Did not use anything on some occasions 56 58 54 72 58 56 53 50 

Did not use anything on any occasions 48 51 45 65 50 46 47 40 

These data suggest that, despite the high prevalence of non-serious ailments, very few individuals 

take action to deal with it. However, the BMRB study gives these as percentages of all ailments, 

not offering any information about actions taken for pain specifically, and therefore the extent to 

which these data would generalise to a pain population is open to question. 

The BMRB study can also be criticised in that the statistics provided by the BMRB provides only 

descriptive data, therefore very few inferences can be made about the relationships between 

findings and a larger population. Secondly, the context of the BMRB study was primarily a market 

research study, funded by the Proprietary Association of Great Britain (pAGB), the official body 

representing commercial pharmacists in the U.K. As such, the sUb-text of the investigation was to 

document community use of pharmacists and of OTC medicines (pAGB, personal communication). 

Data collection and interpretation may have been somewhat biased towards addressing 

pharmaceutical issues, rather than to inquiring about responses to common ailments as a whole. 
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Finally, and most importantly, despite the variety of issues included in the survey, the BMRB study 

provides no validity and reliability statistics. While the context of this study did not require these 

statistics, for scientific credibility and utility, this information would be needed. Despite these 

criticisms, the BMRB study presents the only comprehensive review of the issues surrounding self-

medication, and therefore an adapted version of their questionnaire will be used in the current 

study. 

Figure 2.8 below shows the current research aims projected onto research questions relating to 

pain experience as measured by the GPQ. Each of these research questions has been generated 

throughout the discussion of previous literature in Sections 2.3 and 2.4 above. 

Figure 2.8 
Summary of research aims in relation to research questions generated 

from previous research on pain response 

AIMS 

1. Comprehensive information ~~ 
on general aches and pains in 
a working population 

................ . 
/~/ .. : .. · . · . · . · . · . : .: 

/.)/ 
· . · . · . · . · . . ' :: 

.~~.. . .. 
2. Preliminary profile of work and f .... ····· 
life risk factors for general pain "I~ ................. . 

RESEARCH QUESTIONS 

(a) Pain prevalence 

9. What actions do individuals take in response to their 
pain? 

10. Are there any differences in pain response in relation to 
different pain type and pain experience? 

11. To what extent do demographic factors (age, gender, 
marital status, family size, previous pain) influence pain 
experience? 

12. To what extent do work factors (duration of employmen~; 
working conditions; control; workload demands; stress; job 
satisfaction; workgroup comparison) influence pain 
experience? 

(c) Pain response 
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2.6 Study Aims, Research Questions and Hypotheses 

Section 2.3 of this thesis discussed the research evidence that psychosocial and work 

circumstances present varied risks for the individual in pain, and demonstrated that as a result of 

differences in design and approaches, the knowledge of these influences is conclusive in some 

cases, but not in all. An alternative approach to making sense of this literature was suggested. It 

was argued that just as it was crucial to focus on "important" or troublesome pain, and that it may 

be just as useful to include "non-important" pain in any enquiry into risk factors for pain in the 

workplace (Section 2.4). In addition, the merits of examining pain more than just pain prevalence 

or incidence were discussed, and the value of applying an epidemiological approach to the 

psychosocial influences on the pain experience were discussed in detail (Section 2.4). Literature 

on the pain experience was then reviewed, and the effects of psychosocial and work factors on the 

pain experience were discussed. 

One final issue with the previous literature was discussed in the final section of this review. Few 

studies have addressed the responses that individuals take in relation to pain at work, and whether 

these relate to pain prevalence, work factors and the pain experience. 

Section 1 stated that the current study aimed to address the gaps in current pain research, by: 

1. Providing a more comprehensive information on general aches and pains in a working 

population; 

2. Providing a preliminary profile of work and life risk factors for general pain. 

These study aims are incorporated into Figure 2.9 below, and are projected onto the three areas 

featured in the current discussion: pain prevalence, pain experience and actions taken in response 

to pain. These are then formulated into research questions that are generated specifically by 

previous findings, and can be found in various parts of the previous sections (as labelled). Finally, 

these research questions are used to generate Hypotheses 1-14 and Exploratory Hypotheses 1-9 

(Figure 2.9 overleaf). 
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Figure 2.9 
Summary of current study's Aims, Research Questions, Hypotheses and Exploratory Hypotheses 

in relation to (a) pain prevalence; (b) pain experience and (c) pain response 

AIMS 

1. Comprehensive information 
on general aches and pains in 
a working population 

-

2. Preliminary profile of work a 
life risk factors for general pai 

nd ....... n 

QUESTIONS 

1. What Is fue p",,'ence of ,,,,,,al aches and pains In a wo""n, /~ 
population? ~ 

2. Are there any differences in prevalence in relation to different paiY •• "" 
types? . "".':7 . ' 
3. To what extent do demographic factors (age, gender, marital ••• ,~ '::: ... ~ 

..... ~ status, family size, previous pain) influence pain prevalence'.······ 

4. To what extent do work factors (duration of employment; working . .:<1 . ' 
..... ~ conditions; control; workload demands; stress; job satisfaction; .. ' 

workgroup comparison) influence pain prevalence? ..................... :: ...... ~ 
(a) Pain prevalence ....... ~ 

5. What is the pain experience in a working population? 

6. Are there any differences in pain experience in relation to different .... V 
pain types? r--.. 
7. To what extent do demographic factors (age, gender, marital 
status, family size, previous pain) influence pain responses?·· •••••• . ..... ~ -.. :: 
8. To what extent do work factors (duration of employment; working 

...... ~ 
..... 

~ conditions; control; workload demands; stress; job satisfaction; ... ~ 
workgroup comparison) influence pain experience? ..................... .. ' 

..... ~ (b) Pain experience 
...... ~ 

~ 9. What actions do individuals take in response to their pain? ../ 

10. Are there any differences in pain response in relation to different pai 
type and pain experience? 

11. To what extent do demographic factors (age, gender, marital status, ...... ~ 
family size, previous pain) influence pain experience? ................... 

". , 
12. To what extent do work factors (duration of employment; working '. . , 

'.:1 ..... ~ conditions; control; workload demands; stress; job satisfaction; 
workgroup comparison) influence pain experience? ................... ,: .. .... l> 

...... 
..... ~ (c) Pain response 

"'',A 

HYPOTHESES (H) AND EXPLORATORY HYPOTHESES (EH) 
(based on previous observations*) 

HI The prevalence of general pain in a working population will be high 

H2 Pain prevalence will differ in relation to pain type 

H3 Pain prevalence will be higher in women, in older age groups, and in less privileged 

socioeconomic groups, and where individuals have a chronic condition. 

H4 Pain prevalence will differ in relation to marital status and family size . 

Hs Demographic factors will be associated with pain prevalence after adjustment. 

H6 Pain prevalence will be higher where: duration of employment is longer; control is lower; work 

demands are higher; stress is more common; and job satisfaction is lower . 

H7 Pain prevalence will differ in relation to different working conditions and between workgroups . 

H8 Psychosocial work factors will be associated with pain prevalence after adjustment. 
H9 GPQ scores and sub-scores for pain frequency, intensity and impact will be high. 

EHI What is the nature of the sub-scores for coping with pain and pain emotions? 

HID GPQ scores and sub-scores for pain intensity, frequency and impact will differ in relation to pain 

type or pain cause. 

EH2 Do the sub-scores for coping with pain and pain emotions differ by pain type or pain cause? 

Hll GPQ scores and all sub-scores will differ in relation to demographic groups. 

EH3 Are demographic variables associated with pain experience scores after adjustment? 

H12 GPQ scores and all sub-scores will differ in relation to work factors . 

EH4 Are work variables associated with pain experience scores after adjustment? 
EHs What are the rates of medication use, medication avoidance and healthcare use for pain? 

EH6 Do rates of medication use, medication avoidance and healthcare use differ in relation to pain 

type and pain experience? 

EH7 Are pain experience scores related (after adjustment) to rates of medication use, medication 

avoidance and healthcare use? 

H13 Rates of medication use, medication avoidance and healthcare use will by demographic groups. 

EHa Are demographic variables predict rates of medication use, medication avoidance and healthcare 

use after adjustment? 

H14 Rates of medication use, medication avoidance and healthcare use will differ by work groups 

EH9 Are work variables associated with of medication use, medication avoidance and health care use afts 

adjustment? 
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The following section will provide an overview of the Methods used in the current study, why they 

were seen to be appropriate, and measures taken to minimise bias. Correspondingly, this section 

will include discussion of the reasons for the choice of design, analysis of response rates, and 

some preliminary data analysis. This preliminary data analysis was carried out in order to inform 

decisions about appropriate methods of categorising results (for example showing the distribution 

of scores; dichotomisation of outcome variables). The methods of the main data analysis will be 

outlined here (Section 3.4 below), however the actual data analysis will be reported in the Results 

chapter (Section 4). 

The standard method of examining the aetiology of pain would be to carry out a cohort study 

examining prevalence and incidence of general pain within a given time interval. This would 

enable the researcher to distinguish between ongoing and new pain cases, and to chart the nature 

of this pain over a series of episodes, rather than just one. A cohort study would also have the 

added benefit of enabling examination of change in pain experience within and between episodes. 

However, the current study aims to examine general pain, that is "important" pain and "non

important" pain, recorded in the absence of any clinical or duration-specific criteria. The observed 

lifetime prevalence of all pain is high (James et ai, 1991; Sternbach 1986, others) therefore it can 

be said with confidence that throughout their lifetime, the majority of individuals will experience pain 

of some sort. Where studies are focused on a specific pain type there is a substantial rationale for 

a cohort approach, as one would not expect an entire cohort to suffer from a specific pain in a 

given time interval. Where studies are focused on al/ pain, however, it is highly likely that most 

individuals in the cohort will suffer from pain at some point in their lives. As such, where incidence 

is defined as the number of new cases of pain over the population at risk of pain within a specific 

period of time (Bhopal, 2003), it is unlikely that there will be anyone in the cohort who has never 

experienced pain in their lifetimes. Moreover, even where time is restricted (retrospectively or 

prospectively) it is also unrealistic to expect individuals within that cohort not to suffer from any pain 

157 



within in this interval. For a general approach to pain, therefore, it can be argued that the incidence 

measure is unlikely to show much variation between groups. In recording the extent of general pain 

in the community, therefore, a week retrospective period prevalence of pain suffices. 

Methods using case-control comparisons of pain sufferers to matched controls have been shown to 

be highly successful in expanding understanding of specific pain types such as low back pain and 

chronic pain (see Section 2.3), and would increase the va lidity of observations made. However, 

the provision of a pain-free control group is a key requirement of the case-control investigation, and 

if lifetime prevalence of general pain is high, and period or pOint prevalence of any pain is also 

likely to be high, one might expect that an appropriate control group would be difficult to find for a 

case-control study. Where it might be easy to source cases, it is unlikely that a large enough group 

of individuals who have never experienced any pain (with in a given timeframe) wou ld be found in 

the workplace. Thus, as with the cohort design, the case-control design may be appropriate for 

specific pain types, but would be difficult to apply with regard to general pain. 

It could be argued therefore, that on a conceptual basis, that the objective of recording general pain 

permits no other realistic research design than a cross-sectional one. 

There is a further conceptual issue that justifies an observational approach to general pain. Cohort 

and case-control designs are useful in determining the aetiology of conditions, in that they can 

quantify the effects of confounding factors such as previous pain or demographic variables. This is 

necessary in the identification of risk factors for the occurrence of pain. However, it has already 

been argued that the focus of the current study is not on the prediction of pain, and the aetiology of 

pain is also not of primary concern . As such, the importance of eliminating the effect of bias and 

quantifying confounders on the occurrence of pain (for example in a new case) or in the non

occurrence of pain (for example in a pain-free control group) cou ld be argued to be irrelevant to the 

research aims. This is not to say that confounders will have no effect on the experience of pain 

(and indeed it is expected that they will) but merely that conventional designs are better suited for 

aetiologically driven stud ies. Many authors have made recommendations for minimising bias and 

adjusting for confounders in observational studies (for example, Bongers et aI., 1993) and to the 
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extent that these are appropriate, these will be incorporated in the current analysis (see Section 3.4 

below). 

A cross-sectional method of enquiry is also deemed to be appropriate for the current study for 

practical reasons. There are many comparisons relating to work groups planned in the current 

study. To facilitate these it was important to gain a representative sample of workplaces in 

Scotland (see Section 3.3 below). This involved collecting information from a variety of different 

work groups and organisations. It became apparent in the planning stages that establishing and 

maintaining contact with, as well as gaining access to staff within these organisations was going to 

be difficult (see Section 3.3 below). Within the time and resources available, to have had any 

more than minimal contact with staff would have required limiting the number of companies invited 

to take part. Representing a wide variety of occupations was thought to be necessary for the 

principal objectives of this study, and therefore it was decided that a cross-sectional questionnaire 

design would be the most appropriate method of enquiry. 

The current study therefore applies a cross-sectional design to a working population, 

acknowledging that it will not permit causal attributions of risk factors. 

(a) Questionnaire content 

Table 3.1 summarises the questionnaire items designed to test and explore the current hypotheses 

(see Figure 2.5). Originally, two questionnaires were developed: one to measure pain prevalence 

and experience, and the other to measure demographic and work factors. 

In order to make these as appealing to participants as possible, these were entitled "Pain in the 

New Millennium"; and "Your Job in the New Millennium" respectively (see Appendix Ai). Each of 

these is discussed below. 
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(i) "Pain in the New Millennium" (PainO) 

Individuals were asked whether they had experienced pain in the last month (Table 3.1 a). As 

discussed in Section 2.4, the aim was to include all pain, therefore no duration-, type-, or intensity-

specific descriptors or criteria were placed on this definition. Put simply, if an individual believed 

themselves to have experienced pain, of any type or any duration, it was recorded. 

Table 3.1 
Mapping hypotheses onto questionnaire content 
Pain in the New Millennium (PainQ) 
Information required 

(a) Pain prevalence and pain type 

Information asked [Questionnaire Item numbers in brackets] 

• Pain at any point in the last month [1] 

Hypotheses (H) & 
Exploratory hypotheses (EH) 
H,-Hs 

(b) Pain site and cause • Pain site [3(6)] 
• Pain cause [3(7)] 
• Chronic condition [24] 

(c) Pain experience (as measured by the • Pain experience: Frequency, Intensity, Emotion, Coping, Impact [3 (1-5)] 
GPQ) 

(d) Rates of medication use, medication 
avoidance and healthcare use for pain 

• For this pain, what did you do? (healthcare use & resulVmedication use/ do 
nothing & why not) [2] 

• Medicine use (nameltype/purchaser) [4(1a-e)] 
• Place of purchase and why [4(2a, b)] 
• Medicine effectiveness [4(3)] 
• Medicine behaviour (instructions! duration/cessation) [4(4a-<1)] 

Your Job in the New Millennium (WorkQ) 

H,. H2. HlO. EH2. EHs 

Hg-H'2. EH,-EH4 

H'3.H'4. EHs.EHg 

Information required Information asked {Items numbersJ Hypotheses (H) & 
Exploratory hypotheses 
(EH) 

(e) Demographic information (gender, 
socioeconomic groups, marital status, 
family size and previous pain) 

• Gender{12J H;rHs. Hll, EH3. H13.EHs 
• Family size {13J 
• Marital status {14J 

(Q Work factors (duration of 
employment, control, demands, stress, 
job satisfaction, working conditions and 
between work groups) 

• Employment (status & duration) {1, 2a&bJ; Hs-Hs. H,2. EH4. H'4. EHg 
• Job type (current job title [3J; eamings {5J; perceptions: manuaVskillediprofessional 

{4}; physicaVmental (15aJ) 
• Working conditions (hours/day, hourslwk {6 a,b}; shift-work[7]; permanenlifemporary, 

full-time/part-time {Ba,bJ; conventional working hours {9J; computer use (11J) 
• Control (organization of own tasks {10J; working on own all of the time {15d}; control 

over breaks (23aJ -control) 
• Demands (beyondlWithin capabilities{15cJ; length of breaks (23c]) 
• Job satisfaction (job enjoyment {16J; desire to continue in job (1B]) 
• Impact of pain on work, and work on pain: (sickness absence- actual {20}/ 

impact{19}/ reasonfl5J; painkillers at work (use {21}/source{24}/ ability to work without 
painkillers fl6}/ prevention (27J) 

• Stress (main breadwinner {14b}; perceptions of stressfuVeasygoing {15bJ; job 
security (17J; regularity of breaks [23bJ) 

In addition, individuals were asked the action they had taken in response to their pain. If they 

sought help, the outcome of this consultation was explored, and if they had avoided treatment 

(Table 3.1 band 3.1 d), the reasons behind this were also explored. Pain experience was 

addressed using the Glasgow Pain Questionnaire (GPQ; Thomas et ai, 1996), where participants 

were asked whether they agreed or disagreed with each pain statement (see Table 3.1 c). GPQ 
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items are weighted such that endorsement scored the weighting for each item (see Figure 3.1 

below). Therefore, each of the five aspects of pain yielded a score out of ten, and a total GPQ 

score with a maximum of fifty. 

Figure 3.1 
GPQ items given by each of the five aspects of pain (Frequency, Intensity, Ability to cope, Emotion and 
Impact) and corresponding weightings 

Frequency (weighting) 
I rarely had any pain (0.3846) 

I had occasional pain (0.7692) 

I had some pain often (2.3077) 

I had pain frequently (2.6923) 

I had pain all the time (3.8462) 

Ability to cope (weighting) 
The pain was difficult to cope with (1.4815) 

At times the pain was a bit hard to bear (2.2222) 

Sometimes I just couldn't stand the pain (2.963) 

The pain was unbearable at times (3.3333) 

Impact (weighting) 

Intensity (weighting) 
The pain was mild (0.556) 

The pain was uncomfortable (1 .3887) 

The pain was moderate (1.3887) 

I had some strong pain (1.9444) 

The pain was severe (2.2222) 

The pain was intense (2.5) 

Emotion (weighting) 
I felt upset by the pain (2.0) 

The pain got me down (2.4) 

Pain has made me feel miserable (2.8) 

I felt the pain was wearing me down (2.8) 

Pain upset my normal routine (1.6216) 

My social life was affected by pain (1 .8919) 

Pain stopped me from doing the things I wanted to do (1.8919) 

I could hardly move for the pain (2.1622) 

Pain made everything come to a standstill (2.4324) 

Previously published evidence for the reliability and validity of the GPQ is summarised in Table 3.2 

below. Although correlations yielded are moderate, the authors note that, "too high a degree of 

correlation between the measures wou ld not be desirable as th is would make the new measure 

redundant" (Thomas et ai, 1996). Where correlations are low (for example for GPQ frequency 

versus VAS frequency) the authors note that a positive relationship still indicates some level of 

agreement between the two measures. It wou ld seem, therefore, that the GPQ has reasonable 

validity and reliability for measuring general pain in an occupational sample. 

Moreover, given that the GPQ uniquely measures some aspects of the pain experience that are not 

addressed by other scales (see Section 2.4.3), it remains the measure of choice for the current 

study. 
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Table 3.2 
Summary of validity and reliability statistics given for the GPQ items and weightings taken from Thomas 
et al (1996) 
(a) Convergent validity Moderate correlations between sub-scores and VAS scores for 

the same constructs: Frequency (0.26); Intensity (0.37); 
Emotion (0.45); Coping (0.6); Impact (0.62); Total GPO score 
(0.6) 

(b) Consistency across similar groups 

(c) Sensitivity to different groups 

(d) Test-retest reliability 

No significant difference between a pain clinic sample and a 
rheumatoid group for 4/5 pain aspects (only difference on 
impact, where impact was less for the rheumatoid group) 

Distinguished between an occupational group (scores were 
lower) and a pain clinic group (scores were higher). Significant 
for all sub-scores (Kruskal Wallis= p <0.001) 

Moderate to high correlations between scores for the same 
sample one month apart: 
Frequency (0.56); Intensity (0.64); Emotion (0.63); Coping 
(0.69); Impact (0.69); Total GPO (0.69). 

After the GPO items, individuals were asked to specify the site of their pain. This would enable 

comparison rates of pain-types with previous studies. Individuals were also asked to give the 

cause of their pain. This was done to explore individual perceptions about the causes of their pain, 

and whether they related to previous pain. Site and cause information, as well as chronic condition 

information (Table 3.1 e) was also required to establish whether the pain the individual was 

experiencing was the result of an ongoing chronic condition. The purpose of this item was as a 

measure of the potential for co-morbid symptoms, as well as the potential effect for experiencing 

previous pain (see Section 2.3). 

Individuals were asked about the pain medications they had consumed in the last month, the name 

and preparation of this medication, and various issues concerned with medication use (Table 

3.1 (d)). These items were adapted from the original BMRB study, which was an interview design, 

collecting information on all non-serious ailments in a community sample. Specifically these 

adaptations were as follows: 

.. interview questions were converted into a paper questionnaire format; 

.. original questions worded to ask about general ailments were modified to be specific to a 

pain population (for example, where the original BMRB study asked, "Did you take any 

actions to deal with your ailment?" the current study asked, "Did you take any action for 

your pain?"); and 

162 



• the discrepancy between the retrospective intervals of the BMRB study (two weeks) and 

the GPQ (one month) was resolved by extending the interval in BMRB questions from two 

weeks to one month. 

Postcode information was also requested to allow calculation of the Carstairs Deprivation Index 

relevant to each individual (Carstairs &, Morris, 1991). This score was used as it is considered to 

be reliable and valid (Carstairs &, Morris, 1991; Rees, Martin & Williamson, 2000; Mcloone, 2001 ). 

Unlike deprivation scores such as the Department of the Environment Index (HMSO, 1995), the 

Jarman Index (Jarman, 1984), or the Townsend Index (Townsend, Phillimore & Beattie, 1988), the 

Carstairs Index provides information specifically in relation to Scotland and Scottish postcode 

sectors. Deprivation scores are pre-calculated on the basis of four characteristics of each post

code ward : level of unemployment (male residents over 16 as a proportion of all economically 

active male residents aged over 16); level of overcrowding (persons in households with 1 and more 

persons per room as a proportion of all residents in households); car ownership (residents in 

households with no car as a proportion of all residents in households); and social class (reSidents 

in households with an economically active head of household in social class IV or V as a proportion 

of all residents in households) . Carstairs scores for Scotland for 2001 were provided by the 

Department of Public Health at the University of Glasgow (Mcloone, 2001). 

Finally, "Pain in the New Millennium" contained a selection of statements about self-medication 

practice. These were intended to be used for exploratory purposes, and to derive descriptive 

information only. 

(ii) Your Job in the New Millennium (WorkQ) 

This questionnaire was devised to record demographic and work details of partiCipants. Several 

demographic details variables were included: 

• gender (male/female); 

• age (by bracket 16-25; 26-35; 36-45; 46-55; 56-65; over 65); 

• socioeconomic group (as indicated by occupational title, according to ref); 

• number of children (including zero) 

• marital status (and employment status of spouse should they have one) 
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• chronic condition (whether they had one or not, and if so, what is was) 

Design of work items was informed by previous research, such that a selection of key factors was 

recorded (see Table 3.2(f)). Reliability and validity analyses of work items are reported in Sections 

3.3 and 4.1. 

(b) Piloting PainQ and WorkQ 

A summary of the pilot study is provided in Table 3.2 below. Both questionnaires were piloted 

together. 

(i) Objectives 

There were four objectives of the Pilot Study: 

• to establish the method of distribution that yielded the highest response rate; 

• to establish the readability of the questionnaire 

• to identify any problematic questions 

• to offer the opportunity to comment on the questionnaire. 

(ii) Recruitment of participants 

Supervisors of each University or Hospital department or section were sourced using the internal 

staff directory, and were contacted by letter giving basic details of the study (see Appendix Aii) at 

first contact, then by follow-up phone-call within two weeks of receipt of the letter. At this point the 

supervisor could withdraw from participation. If they agreed, the researcher met each supervisor to 

discuss: access to staff; number of participants available versus number of participants required; 

and the process of distribution of questionnaires. 

(iii) Sample included in the Pilot Study 

In total, 100 individuals were approached during piloting, all of whom were of working age, and 

employed by the University of Glasgow (GU), the Western Infirmary Glasgow (WIG); or Gartnavel 

General Hospital, Glasgow (GGH). 40% of this sample were domestic services workers, 60% were 

full-time staff on general medical wards (nurses and nursing aSSistants). The majority of this 

sample was female. 
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(iv) Methods of the Pilot Study 

In total 100 questionnaires were distributed in the piloting phase. Response rates were explored 

by giving supervisors two options of questionnaire distribution: half were distributed in person 

(researcher speaking to individuals as a group, giving details of the study); and half were 

distributed by the supervisor (participants given both questionnaires with an information sheet 

containing details of the study (see Appendix Aii) . Equal numbers of each job type were accessed 

by each method (20% in person to domestic service workers, and 20% by supervisor; and 30% in 

person to general medical ward workers, and 30% by supervisor). 

Table 3.3 
Summary of pilot study questions 
(a) Objectives (b) Method/Question (c) Results 

To establish the method distribution 
that yielded the highest response 
rate. 

To establish the readability of the 
questionnaire 

To identify any problematic 
questions 

To offer the opportunity to comment 
on the questionnaire 

(v) Results of the Pilot Study 

50% distributed by supervisor 
50% distributed by the researcher in 
person 

(i) Would you say this questionnaire is 
easy to read? Yes/NolDon't know 

(ii) Can you point out any questions that 
you thought were difficult or 
problematic? 

(iii) Do you have any further comments 
or suggestions about these 
questionnaires? 

Response rate by 
supervisor 
6(12%) 

Response rate in 
person 

Yes 
59 (95%) 

Yes 
41 (66%) 

No 
2(3%) 

No 
21(33%) 

54 comments 

38 (56%) 

Don't know 
1 (2%) 

Don't know 
o 

Table 3.3c shows that response rates were much higher where questionnaires were distributed in 

person, therefore it was decided that in the final study, the preferred method of distribution wou ld 

be in person by the researcher. The vast majority of individuals reported the questionnaire to be 

easy to read (95%). Th is was further supported by tests of reading ease, carried out on Microsoft 

Word (see Table 3.4 below). These show a reading age of ten or eleven years for each 

questionnaire, suggesting that the questionnaires were of an accessible level to most working 

individuals. As such, very few changes were made to the wording of questions in relation to pi lot 

participants' comments (see Section 3.1 biv below). 
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Table 3.4 
Readability statistics for both questionnaires 
Statistics (Microsoft Won:!) 

Flesch Reading Ease score 

Flesch-Kincaid Grade Level 

Reading Age 

PainO 

78.1 

5.2 

10-11 

WorkO 

79.3 

4.9 

10-11 

There was one considerable exception to the positive feedback yielded in the Pilot Study. 

Just over half of the piloting sample identified questions that they found in Section X of the PainO, 

where views on self-medication practice were sought, to be difficult or problematic. For these 

individuals the opinions were unanimous, with comments relating to this section being: time-

consuming; difficult to answer; or simply that they "didn't like" this section. 

(vi) Adjustments to the PainQ and WorkQ 

With the exception of the section on views about self-medication, piloting results suggested that the 

adjustments required to the questionnaire were minimal. Some changes were required for practical 

reasons, however, and these were as follows: 

• combination of both questionnaires into one, entitled, "Pain in the Workplace", with two parts: 

"Pain" and "Work"; 

<10 minor changes to wording of questions; 

<1& movement of questions between sections; 

• omission of some questions, namely the section relating to individual opinions about pain, 

primary care and medication issues'. 

Through these processes, the final draft of the questionnaire, "Pain and the Workplace" was 

derived (see Appendix Av). 
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3.3 Final Study 

(a) Final questionnaire and accompanying documentation 

All participants received a copy of the Pain in the Workplace Questionnaire (see Appendix Aii) and 

an Information Sheet/Consent form. The Information Sheet included a photograph of the 

researcher as well as a brief outline given in terms of questions the participants might ask about 

the study (see Appendix Aii). All participants were reminded that their responses would remain 

confidential to researchers, and that their signed consent form (on the first page of the 

questionnaire; see Appendix Aii) would be removed upon return. The transparency of the study 

was reinforced by the provision of the names and addresses of all researchers given on the first 

page, and individuals being invited to contact them should they wish any further information. 

Participants were also reassured throughout the questionnaire that their responses would remain 

confidential, by the running footer: "All information will be held in the strictest confidence on 

computer and will only be seen by the (listed) researchers". 

Further information was given about the study at the beginning of each of the two parts (see Figure 

3.2 below). 

Figure 3.2 
Information given before each part of the Pain in the Workplace Questionnaire 

Part 1- Pain 

Recent research has shown that many more people are 
suffering from pain in their daily lives than has previously 
been thought. We are interested in understanding more 
about everyday pain and people's attitudes to it. The 
following questions will ask you about your experience of 
pain, and the actions that you normally take to deal with it. 
Please be as honest as possible, so that we can use your 
responses to improve our understanding of how people deal 
with pain on a day-to-day basis. 

Part 2- Work 

People spend a large part of their lives at work, so it is very 
important to understand how they feel about their job. We 
are interested in different aspects of your working life, as well 
as how your job affects your life outside work, and your 
health. This short questionnaire is designed to ask you a few 
simple, unobtrusive questions about your job. 
Please be as honest as possible, so that we can use your 
responses to improve our understanding of people in the 
workplace. 

Inclusion of this section was intended to yield descriptive statistics about overall views only, and was therefore essentially 
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(b) Sample in the Final Study 

(i) Sample size 

To minimise the possibility of a Type II error, sample size was calcu lated in expectation of carrying 

out regression analysis on three outcome variables: pain prevalence, pain experience and pain 

response. There were nine potential demographic predictors and twelve potential work predictors 

(a total of twenty-one variables). According to Cohen (1988), for regression and correlation 

analysis, sample size can be calculated by the following equation: 

A(1·R2y.B) 
N= 

R2Y.B 

where R2Y.B =effect size 

For twenty-one variables (approximated as twenty-four variables in Cohen, 1988), assuming a 

power of 0.95 as a conservative estimate, at p<0.05, /\= 32.8. Assuming an effect size (R\B) of 

0.20: 

A(1·R2y.B) 

N= R2Y.B = 
32.8 x 0.80 

0.20 

26.24 
= = 131 .2 

0.20 

Therefore, each industry group should comprise at least 132 individuals. It was decided therefore, 

that a target group of 130-150 individuals shou ld be sought in each organisation. This limited the 

range of different sizes of company, as it was expected that not all small companies would have 

this number of workers. As a result, where this number of participants was not available, it was 

anticipated that data from smaller companies could be combined with data from other companies of 

a similar function. Assuming ten categories of organisation, adequate representation required at 

least 1500 (10 x 150) individuals. Allowing for a conservative estimate of a 20% response rate this 

number was multiplied by five, amounting to 7500 questionnaires. Therefore, it was essential that 

at least 7500 questionnaires be sent out, to ensure that each industry group have at least 132-150 

individuals, and assuming ten categories of organisation, that at least 1500 responses were 

received in total. 

surplus to the hypotheses given in Figure 2.4. 
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(ii) Recruiting participants 

The decision to recruit from workplaces differed from previous research, where conventional 

means of accessing samples included using general population or electoral roll, or using general 

practice or healthcare clinic lists. The former approach was not used, as one of the main aims of 

the current study was to examine the experience of pain in the workplace. Accessing individuals 

via general population or electoral rolls would have involved screening to ensure that all individuals 

were currently employed, and this was considered to be less cost-effective than accessing 

individuals known to be employed by contacting their employers. Moreover, the status of "current 

employment" may not necessarily indicate capacity to work. Approaching employers for access 

minimised the possibility of examining individuals who were employed but not engag ing in current 

work. Many authors have discussed this migration towards ability to work - the "Healthy Worker 

Effect" - as a confounder in other studies (Punnett, 1996; Hartvigsen, Bakketeig & Leboeuf-Yde, 

2001). Indeed in many studies the migration of less healthy individuals out of work or into different 

jobs is another potential confounder, and those "in work" are unlikely to be representative of the 

larger pain population. However, in the current study, it was less important to be representative of 

the pain population as a whole, but more important to be representative of the pain population who 

were able to work. Therefore it was crucial to access those able to work regardless of pain, and 

the effect of those unable to work (the "Unhealthy Non-Worker Effect") was less relevant. The 

sample was therefore recruited exclusively from individuals in current employment and at work. 

The on ly way to ach ieve this was to ensure that only those who were manag ing to get to work on a 

regular basis received the questionnaires. 

The second conventional approach in previous research, that is to access participants via general 

practice or healthcare clinic lists, was also deemed to be inappropriate for the current study. The 

reason for this was that the current study aimed to gain an accurate illustration of pain at an 

individual level, including those who were not receiving any formal treatment for pain, as well as 

those who tended to self-medicate or do nothing about their pain. To access individuals via 

healthcare services would decrease the likelihood of accessing this group of pain sufferers, and 

had the potential to skew data towards those who were more likely to be in regu lar contact with the 

health services. A further consideration was in relation to the type of pain examined. Section 2.4 
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argues for the relevance of examining both "unimportant" and "important" pain. Accessing 

individuals outwith any healthcare context ensured that this was possible. 

(e) Maximising the representativeness of the final sample 

In order to maximize the representativeness of the current sample, selection of organizations was 

done as systematically as possible and additional information on working populations was 

requested from companies. These processes are discussed in detail below. 

(i) Gauging representativeness of sample: selecting organisations 

Organisations were selected from a number of different sources, including telephone directories 

and web directories. In order to ensure that a representative sample of manual labour was 

included, access was gained to a local governmental website (www.glasgow gov.uk), and manual 

companies were identified from this. On the whole, contact details for non-manual companies were 

easier to access via mainstream web directories such as the Yellow Pages and Thomson 

Directory. 700 potential companies were identified for contact: 350 whose workforce was 

considered to comprise predominantly manual workers, and 350 whose workforce was considered 

to comprise predominantly non-manual workers. 

First contact was made by the researcher telephoning to request the name of the individual who 

would be responsible for giving access to staff. This varied between organisations, from HR or 

personnel managers, to occupational health physicians, to managing directors of firms. Where the 

postal address was not available for these contacts, this was also requested. Of the 700 

organisations contacted, 183 had closed down, had changed premises or did not answer the 

phone, despite repeated attempts to contact them (see Figure 3.3 below for a summary of the 

selection process). For a further 56 organizations, the contact phone-numbers indexed in 

directories were incorrect. Of the remaining 461 organisations, 358 (77.6%) provided information 

for preliminary mailing of Information Pack 1 (invitation letter, preliminary research information and 

questionnaire, for details see, Appendix Aiv). 
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Within one week of receiving Information Pack 1, all 358 organizations were contacted by 

telephone to negotiate access to employees. At this stage, 159 organizations declined any further 

contact, and only 199 agreed to receive Information Pack 2 (Questionnaire and further information; 

see Appendix Av and Avi) by post or by fax. 

The researcher then followed up Information Pack 2 with a phone call, requesting consent to 

participate, and access to staff. Despite persistent attempts to establish contact, at this point 

contact with 94 organisations/contacts was lost, which was then abandoned after 4 weeks. A 
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further 82 organisations did not consent to participation. Common reasons for this included 

reluctance to take part in research of any sort, reluctance to take part in research about pain, 

supervisor resistance, perceived resistance of workforce, or "inappropriate" timing (for example one 

organisation announced major job cuts one week after contact was terminated). 

In total, therefore, only 23 of the 199 organisations agreed to participate. This represented only 5% 

of those given at first contact preliminary mailing, 6.4% of those in receipt of Information Pack 1, 

and 12% of those who received Information Pack 2. Given the low participation rate, it was decided 

to relax constraints placed on maintaining representativeness of sample across gender, age, 

socioeconomic and manual/non-manual variables. In short, it was decided that questionnaires 

should be distributed wherever access was given, provided that power recommendations across 

industry categories were achieved (see Section 3.1 bi). This had obvious implications for response 

rate and therefore potential attrition bias, and therefore this was examined using an additional 

questionnaire given to staff. This is described below. 

(ii) Gauging representativeness of sample: The "Your Workforce" questionnaire 

To gauge the extent to which sample data reflected the each working population within each 

organisation, questionnaires were sent out to organisational contacts either during or after data 

collection. Questionnaires were entitled "Your Workforce", and contacts were asked to provide: 

• total number of employees in their workforce 

• gender distribution of their workforce; 

• average age of staff 

• a list of job titles with correspond ing salary information, and the number of employees that 

were in that bracket and/or job title. 

A copy of this questionnaire can be found in Appendix Avi. Where organisational contacts were 

unable to provide the above information, they were instructed to forward the questionnaire to 

someone in the organisation who could. 

The response rates to "Your Workforce" were very low despite one written and two phone-call 

reminders. Only five out of 23 contacts (22%) that were sent supervisor questionnaires returned 

them with information. Of these, only two provided the information speCifically as requested by the 

questionnaire. Two organisations gave general salary and job title groups but omitted number of 

172 



staff in each category, and one organisation provided approximate numbers for all entries. Despite 

problems with these data, some approximations about representative of sample can be made. In 

general, gender distributions in responders resembled the gender distributions in the entire 

workforce. In addition, average age provided by organisation contacts fell within the age group in 

which most responders fell. It would appear therefore that age and gender of responders was 

representative of the age and gender of the workforce in each organisation. 

Where income data were available, proportions of individuals in each income bracket were 

comparable across responder sample and workforce population, with the exception of one 

organisation, where the income bracket 1 0-2SK was slightly underrepresented (20.1 % in the 

sample; versus 28.1 % in the workforce population), and the income bracket 26-40K was somewhat 

over represented (73.6% in the sample; versus SO% in the workforce population) . It is unclear why 

this was the case. Job title data and numbers in each job title were available for four out of the five 

organisations, and this showed that individuals in lower socioeconomic groups were also less likely 

to respond, despite the fact that these groups were represented in all the four companies. 

The information provided by the "Your Workforce" questionnaire, where data was avai lable, 

suggest that, in general, the demographic characteristics of the current sample were reasonably 

representative of the demographic characteristics of the organisations they purported to represent. 

(d) Procedure of the Final Study 

(i) Distributing questionnaires 

In total, 7800 questionnaires were distributed to 23 companies. The Pi lot Study showed that in 

order to maximise the response rate, questionnaires should be given out by hand, with a 

researcher introducing the study in person. This method of distribution was pursued with all 

companies at first contact, however, it became clear as time went on that this method of distribution 

was not always possible. In addition to the impracticalities of this procedure in some workplaces, it 

was also clear that forcing supervisors to allow access to staff in person wou ld not only limit the 

size of the sample to those avai lable at any given time, but may also have contributed to the low 
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participation rate at first contact. As such, the decision was taken to offer adjust the method of 

distribution to where requested. Distribution was therefore done in one of three ways: 

• questionnaire delivered by hand, in person by the researcher; 

• questionnaire delivered by hand, in person by the supervisor, team leader or occupational 

health specialist; 

• questionnaires delivered by post (either internal or external). 

This alteration of design was tolerated in view of the possibility that forcing companies to distribute 

in a particular way might have affected the company participation rate. All methods of distribution 

for each company were recorded for future analysis should it be required (see Tables 3.5a and 

3.6). 

Table 3.5 
Methods of questionnaire distribution and response rates 

Method of distribution 
By hand 

Posted to supervisor 
Internal mail 

Internal mail via pay-slips 
Via occupational health 

Posted to home address 

(a} Distributing questionnaires 

No. of companies 
4 
7 
5 
4 
3 
1 

No. distributed 
1620 
650 

2075 
2235 
870 
350 

% Total sample 
20.8 
8.3 

26.6 
28.6 
11.2 
4.5 

fb} Responses 

No. responses 
541 
131 
505 
490 
158 
63 

Response rate 
33.4% 
20.2% 
24.3% 
21.9% 
18.2% 

18% 

Table 3.6 overleaf shows the distribution of questionnaires to companies, and their categorisation 

into industry types. Response rates are also given in Table 3.6, and are discussed in more detail 

below. 
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Table 3.6 
Distributing guestionnaires and res~onse rates 

Banks & Financial Com~uter Indust!Jl (CI} Emergency: Service Food Production & 
Services (BFS} IES) Distribution {FPO} 
Financial & Bank 1 Bank 2 Total Software Soft-& Soft-& Soft-& Total Fire Service (a) Fire Service (b) Total Food Brewery Bakery Total 
Insurance manufacturer & hard-ware hard-ware hard-ware wholesaler & 
Services printer manufacturer & manufacturer & manufacturer & supplier 

retailer 1 retailer 2 retailer 3 
No. gillen out 500 15 200 715 250 40 740 805 1835 70 350 490 60 175 780 1015 

Distribution" c b a c b a d e b c d 

No. returned 136 8 33 177 48 2 228 210 488 14 63 91 2 18 60 80 

rate 27.2% 53.3% 16.5% 24.8% 19.2% 5% 30.8% 26.1% 26.6% 20% 18% 18.6% 3.3% 10.3% 7.7% 7.9% 

Higher Education {HE} Heav!llndust!Jl Production Health Services Local Pharmaceutical Production 
& Research {HIPR} (HS) Govt & Research (PPR) 

University HE College Total Machinery Aircraft & Aircraft & Aircraft & Total Call centre 1 Call centre 2 Total Local Council TV, Radio and Pharmaceutical Pharmaceutical Total 
component defence defence defence multimedia research & research & 
manufacturer manufacturer manufacturer manufacturer service manufacturer 1 manufacturer 1 

1 2 3 

No. out 330 150 480 70 300 100 500 970 15 400 415 250 350 1050 300 1350 

Distribution' a b b e c e b d d a c b 

No. returned 156 2 158 32 32 22 112 198 13 95 108 125 124 281 72 353 

rate 47.3% 1.3% 32.9% 45.7% 10.7% 22% 22.4% 20.4 86.7% 23.8% 26% 50% 35.4% 26.8% 24% 26.1% 
% 

"a = by hand; b = posted to supervisor; c = internal mail; d = intemal mail via payslips; e = via occupational health; f = posted to home address 
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3.4 Aspects of the data and data analyses 

(a) Response rates 

Response rates for the current study fell within the range elicited by the pilot study (12-56%). 

Power calculations recommended at least 131 in each industry category (see Section 3.1 bi). 

Table 3.6 shows that all ten categories met with these criteria, and most comprised 

substantially more. 

Despite power calculations, in comparison to other epidemiological studies in this area, 

response rates in the current study were very low (23%). As response rates varied 

considerably in relation to the different organisations approached (see Table 3.5), an attempt 

to increase representativeness of sample (and "improve the overall response rate") was 

explored. One way to do this was to exclude companies where response rates were low (see 

Table 3.7 below). As can be seen, excluding companies where the response rate was less 

than 10% increased the overall response rate by only 4%. Further adjustments were, 

therefore explored, where all companies with a response rate of less than 25% were 

excluded, resulting in an overall response rate of 32%. Given that this was only marginally 

better than the response rate before adjustment (9%), and that this resulted in the exclusion 

of eleven companies and three industry categories, it was decided that analyses would be 

done on the analysis of raw data. This was to ensure that a wide variety of jobs were 

represented in the overall sample. This decision has obvious implications for the 

representativeness of the data, and this issue is acknowledged in detail in Section 5.5. 

(b) Distribution of data 

(i) Normality analyses of pain experience data (GPQ scores and sub-scores) 

Continuous data for the pain group were shown to be highly negatively skewed (see Table 3.7 

and Figure 3.4 below). This was seen to be the case for large groups (GPQ scores) as well 

as subgroups (Pain/no pain; GPQ sub-scores; and across demographic groups). 

Transformations were carried out in an attempt to normalise data (see Table 3.7), however 

these were not adequately successfu l. This prevented the use of parametric statistics being 
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used on these scores, and prevented these variables from being used as outcome variables 

for multiple regression analysis (Field, 200 1; Tabachnick & Fidell, 2001). To enable use in 

logistic regression, GPO scores and sub-scores were therefore dichotomised. 

Table 3.7 
Adjustments for response rate 

No. of Overall response rate 
responders 

Raw response rates - all companies included No excluded companies 23% 

No excluded categories 

(a) Excluding all companies where the 
response rate was less than 10% 

Excluded companies: 
Soft· & hard-ware manufacturer & relli\er 1; 
Food wholesaler & supplier, 

27% (+ 4%) 

Bakery; 
HE College 

No excluded categories 

(b) Excluding all companies where the 
response rate was less than 25% 

Excluded companies - All in (a), plus: 
Bank 2; 

32% (+ 9%) 
Software manufacturer & prinll!r, 
File SeIVice(a); 
Fire SeIVice(b); 
Brewerr, 
Ain:raft & defence manufacturer 1; 
Airtraft & defence manufacturer 2; 
Airtraft & defence manufacturer 3; 
Call centre 1; 
Call centre 2; 
Pharmaceutical reseath & manufacturer 2 

Excluded categories: 
Emergency Services; 
Food Production & Distribution; 
Health Services 

(ii) Dichotomising GPQ scores and sub-scores 

Three potential ways for dichotomising GPO scores and sub-scores were explored. Firstly, 

for any score other than zero (that is agreement with one or more items) to be seen as a 

"case" of pain experience, and all zero scores (that is disagreement with all items) to be taken 

as "controls". In this case the scores would be dichotomised between those who commented 

on pain , and those who did not. Table 3.8 and Figure 3.2 below shows that this split the 

scores for Ability to Cope, Emotion and Impact reasonably evenly, but not so evenly for 

Frequency and Intensity scores. 

GPO scores and sub-scores were dichotomised around the median value (see Table 3.8). 

This meant that all values above the median were taken as a "case" of a higher score for that 

aspect, for example, all va lues above the frequency med ian score were taken as "higher 

frequency" scores. All values below the median plus al/ zero scores were therefore taken as 

177 



the "control" group. In terms of questionnaire weightings (see Figure 3.1 above), 

dichotomising scores around medians made theoretical sense, as it distinguished between: 

" rare/occasional pain and frequenUconstant pain; 

m mild/moderate pain and more intense pain; 

.. some difficulties with coping and unbearable pain; 

to some upset from pain and more serious upset; and 

.. routine disruption from more serious disruption. 

Although dichotomisation at the medians also reduced the proportion of "cases" to 

comparisons considerably, given the GPQ item weightings, this was considered to be the 

most meaningful way of dichotomising scores. Moreover, this method of splitting scores 

provided a measure of distinguishing between what could be seen as "important" or 

"troublesome" and "unimportant" or "non-troublesome" pain. This distinction will be explored 

in more detail in the following sections. 

178 



Table 3.8 
statistics and tests for GPQ scores and sub-scores (a) as raw data, transformation, and (c) after square-root transformation 

(a) (b) (e) 
Total Ability to Ability to Ability to 
GPO Freq, Int. cope Emotion Impact Total GPO Freq, Int. cope Emotion Impact Total GPO Freq, Int. cope Emotion Impact 

Mean 9,76 1.75 1,87 1.64 2,61 1,89 0,87 0,12 0,28 0,34 0,50 0.40 2.97 1.25 1.42 1,52 1.83 1.65 

Median 9,08 0.77 1.39 1.48 2.40 1,62 0,96 0,06 0,14 0,35 0,45 0,28 3,03 1.07 1.18 1.49 1.67 1.38 

Mode 2,16 0,77 1.39 0,00 0,00 0,00 0,33 -0,11 0,14 0,35 0,38 0,21 1.47 0,88 1.18 1.49 1.55 1.27 
Std, 

Deviation 6,75 1.45 1.41 1.65 2,51 2,10 0,39 0,34 0.19 0.17 0,20 0,23 1,06 0.49 0.36 0,36 0,50 0.49 

Variance 45,62 2,10 1,99 2,72 6.31 4.40 0,15 0.12 0,04 0,03 0,04 0,05 1,13 0,24 0,13 0,13 0,25 0.24 

Skewness 1,43 1,80 2,06 2,02 1.45 1.49 -1.44 0,07 1,44 1.54 1.43 0,95 0,10 0,71 2.00 2.42 1,67 1.27 
Std, Error of 

Skewness 0,07 0,07 0,07 0,07 0.07 0.07 0,07 0,07 0,07 0,08 0.08 0,08 0,07 0.07 0.07 0,08 0,08 0,08 

Range 49,06 10,00 9.44 10,00 10,00 10,00 2,11 1.41 0,83 0.83 0.70 0.79 6,38 2.54 1,89 1.95 1.75 1.89 

Minimum 0.00 0.00 0,00 0.00 0.00 0.00 -0.41 -0.41 0.14 0,17 0.30 0.21 0,62 0.62 1.18 1.22 1.41 1.27 

Maximum 49.06 10.00 9.44 10,00 10.00 10,00 1.69 1.00 0,98 1.00 1.00 1.00 7.00 3.16 3,07 3.16 3.16 3.16 
Kolmogorov-

Smimov 0.12* 0.25* 0.24' 0,23' 0,30* 0.25' 0.13' 0.28' 0.23' 0,29' 0.38* 0.31' 0.16' 0.22* 0.24* 0,32* 0.40' 0.31* 
*significant at e<0,01 

Table 3.9 
Freguencies of scores and dichotomisation 

Frequency Intensity Ability to cope Emotion Impact 
Mean 2.86 2.13 2.44 3.60 2.97 

Median 2.69 1.39 2.22 2,80 1.89 
Mode 2.69 1.39 2.22 2.40 1.62 

Range 8.85 8.06 8,52 8.00 8.38 
No. of values> median 396 529 609 222 573 

All zero values + No, of values< median 1489 1356 1276 1663 1312 
Dichotomised "cases' (yes) 396 529 609 222 573 

Dichotomised "controls' (no) 1489 1356 1276 1663 1312 
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(d) Methods of data analysis 

(i) Univariate (crude) analysis 

In relation to hypotheses 1-14 and exploratory hypotheses 1-9, odds ratios and their 

confidence intervals were calculated. In addition ch i-square analyses were carried out to test 

for differences across categories. 

Crude analyses were as follows: 

• Firstly, comparisons were carried out to assess the level of association between 

demographic factors, work variables and the outcome variable of pain prevalence 

(Pain versus No pain; see Section 4.3). 

• Secondly, comparisons were carried out to assess the level of association between 

dichotomous pain experience variables and actions taken in response to pain. This 

was done for the five GPQ sub-scores (Frequency, Intensity, Ability to Cope, Emotion 

and Impact). Total GPQ score represented a composite score of all sub-scores and 

therefore was not analysed separately in th is section. Two sets of analyses were 

carried out, entering the five GPQ sub-scores as covariates and using following pain 

response variables as outcomes: Likelihood of acting on pain (Yes versus No); and 

Likelihood of consulting for pain (Yes versus No). The purpose of these analyses 

was to test the extent to which pain experience covariates were related to acting on 

pain, and the extent to which pain experience covariates were related to consulting 

for pain (see Section 4.5). 

• Thirdly, the level of association between individual variables and the pain experience 

was assessed, using the pain experience variables as outcomes: High GPQ versus 

Low GPQ for Total GPQ scores; and High versus Low sub-scores for each of the five 

aspects of pain experience (Frequency, Intensity, Ability to Cope, Emotion and 

Impact). Inclusion of Total GPQ scores was possible in th is analysis, as although 

they were composite score of the five sub-scores, they could be seen as an outcome 

variable demoting overall pain experience. Two sets of pain experience analyses 

were carried out: the first relating to potential associations between pain site, pain 

cause and all six pain experience outcomes; and the second relating to potential 
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associations between demographic factors, work variables and all six pain experience 

outcomes (see Section 4.4). 

• Finally the level of association between individual variables and the outcome of pain 

response was assessed, using the following pain response variables as outcomes: 

Likelihood of acting on pain (Yes versus No); and Likelihood of consulting for pain 

(Yes versus No). Details of these variables can be founds in Table 3.5c below. 

Again, two sets of pain experience analyses were carried out: the first relating to 

potential associations between pain site, pain cause and both pain response 

outcomes; and the second relating to potential associations between demographic 

factors, work variables and both pain response outcomes (see Section 4.5). 

Where more than two categories of pain site, pain cause, demographic or work variables 

were to be compared across any outcome, the group considered to be at 'highest risk' or 

'most negative' was taken as the referent group (for example 'SEG V' for socioeconomic 

group; or 'Very Stressful' for perceived stress of workload). 

Where categories were nominal, and no ordinal assumptions could be assumed, the group 

considered to be at 'h ighest risk' or 'most exposed' in relation to the literature (where 

possible) was also taken as the referent group (for example, for industry type, the indicator 

was 'Heavy Industry Production & Research'; and for 'fu ll-time/part-time' , the indicator was 

'full-time'). Details of all referent groups for each variable are stated clearly throughout the 

Tables in the Results (Section 4). 

(ii) Multivariate analysis 

Multivariate analyses are summarised in Figure 3.5 below. Logistic regression was used for 

adjustment, and the exact methods applied differed in relation to the particular research 

question being asked. This process was informed, where possible, by the literature reviewed 

in Section 2. 
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Where the nature of associations between variables and an outcome was explored by (or was 

regularly carried out in) previous studies, the forced entry regression method was used to 

confirm rather than to explore relationships. This was the case for the model assessing the 

associations between and pain prevalence, where the association between gender and age 

on the prevalence outcome were entered first (Block 1 of the regression model), and the other 

demographic and work variables were added (Block 2 of the regression model) afterwards 

(see Table 3.5a). 

Similarly, forced entry regression analysis was used to adjust associations between pain site, 

pain cause and pain experience (Table 3.b), as well as associations between pain site, pain 

cause and pain response (see Table 3c). Sixteen separate models were tested: six testing 

pain site in relation each of the six pain experience outcomes; six testing pain cause in 

relation each of the six pain experience outcomes; two testing pain site in relation each of the 

two pain response outcomes; and two testing pain cause in relation each of the two pain 

response outcomes (see Table 3.b and 3.c below). In all sixteen of these models gender and 

age were forced in as confounders. This was done to control for potential gender differences 

in pain site (for example, abdominal or menstrual pain) as well as potential age-related 

differences in pain causes (for example arthritic pain). 

Forced entry regression analyses was also used to test associations between dichotomous 

pain experience variables in relation to both pain response outcomes. This was done in 

relation to the five GPO sub-scores (Frequency, Intensity, Ability to Cope, Emotion and 

Impact) only. 

Given the exploratory nature of the regression analysis where the likelihood of a pain 

experience in relation to demographic factors and work variables was being tested, a 

stepwise regression method was used. On the recommendation of Field (2001) the backward 

stepwise method was used in this case. Six separate models were constructed, one using 

each of the five dichotomised GPO sub-score variables (Frequency, Intensity, Ability to 

Cope, Emotion and Impact) as outcomes, and one using dichotomised Total GPQ score as 
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the outcome. Only variables that were crudely associated with the outcomes at the 

significance level of p<0.1 and below were included in these regression models (Tabachnick 

& Fidell , 2001). 

Similarly, as the likelihood of a response to general aches and pains in relation to 

demographic factors and work variables was essentially exploratory, a stepwise regression 

method was used, and again, the backward stepwise method was deemed to be preferable 

(Field, 2001). Two separate models were constructed, one using each of the pain response 

variab les (Acting on pain yes/no; and Consu lting for pain yes/no) as the outcomes (for details 

see Figure 3.5). Again, on ly variables that were crudely associated w ith the outcomes at the 

significance level of p<0.1 and below were included in these regression models (Tabachnick 

& Fidell, 2001). 

Diagnostics for a/l regression models were carried out, and the Hosmer & Lesmahow Test of 

Goodness of Fit are reported in the text of the Results (Section 4). In addition, correlation 

matrices for each model (and each fina l step in stepwise analyses) were checked for 

collinearity, and descriptive analyses of each model (and each fina l step in stepwise 

analyses) ensured that all residual scores fell with ranges recommended by Field (2001). 

Results for residual diagnostics were on ly reported if there were any particu lar problems. 

For stepwise analyses, the resu lts of the final step were taken to be significant, and odds 

ratios for all variables removed from analyses wi ll be reported as they were at the point of 

their removal, w ith corresponding Nagelkerke R2 values. In some cases SPSS reported odds 

ratios with confidence intervals that just included or were very close to '1 .0'. Where th is 

occurred, confidence intervals were extended in text to three decimal places for illustration, 

and correspond ing associations were reported as trends. 
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Figure 3.5 
Multivariate analyses 

Outcome variable and values 

{a) Demographic and work variables into pain prevalence outcomes 
Yes = pain; 
No = no pain 

(b) Pain site and pain cause into pain experience outcomes 
Outcomes: 
All six dichotomised GPQ scores and subs-scores (Total GPQ score, Frequency, 
Intensity, Ability to Cope, Emotion and Impact). 
Yes = scores higher than the median; 
No= scores less than the median. 

(c) Pain site and pain cause pain response outcomes 
2 new variables to create dichotomous outcomes: 

Likelihood of acting on pain 
Yes = all consulters and all self-medicators (see below) 
No = all individuals who did not act on their pain 

Likelihood of consulting for pain 
Yes = all consulters {"saw doctor or denlisf; 'saw nlJlSeiheaffh visffor"; 'saw another heaffh 
professional'; 'asked a phannacist for advice, 

No = all self-medicators ("used a prescription medicine that was a/ready in the house"; ' bought a 
medicine you can buy wffhout a prescription"; 'used a medicine you can buy that was a/ready in the 
muse'; 'used a home remedy") 

(d) Demographic and work variables into pain experience outcomes 
Outcomes as in (b) above. 

(e) Demographic and work variables into pain response outcomes 
Outcomes as in (c) above. 

Tests and diagnostics for assumptions 

Forced-entry logistic regression: 
Gender and chronic condition in the first step. Age was 
not treated as a confounder in this analysis as its effect 
failed to reach significance in univariate analysis (see 
Section 4.3). 
All work influences of alpha level 0.1 and above in the 
univariate analyses (industry, full-time contract, stress, 
abi lity to cope with workload, desire to continue) added in 
second step. 

Forced-entry logistic regression (12 models) including the 
following covariates: 

Models 1- 6 
Pain site, plus gender and age as confounders 

Models 7-12 
Pain cause, plus gender and age as confounders 

Forced-entry logistic regression (4 models) including the 
following covariates: 

Models 1 and 2 
All five pain dichotomous pain experience variables into 
'Likelihood of acting pain' 

Model 3 and 4 
All five pain dichotomous pain experience variables into 
'Likelihood of consulting for pain' 

Stepwise backward logistic regression (comparing log
likelihood ratios). 
All demographic work influences of alpha level 0.1 and 
above on each pain experience score in the univariate 
analyses (see Section 4.4). 

Stepwise backward logistic regression (comparing log
likelihood ratios) 
All demographic work influences of alpha level 0.1 and 
above on each pain response score in the univariate 
analyses (see Table 4.5). 
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4. Results 

4.1 Reliability and validity of Work Items 

(a) Internal consistency 

Current work items showed reasonable internal consistency, as illustrated by a Spearman's 

correlation matrix of all continuous and ordinal work items in the entire original dataset (individuals 

with and without pain) (see Table 4.1 below). There was sUbstantial agreement between the 

majority of measures of physical load and manual labour (see Table 4.1). High manual component 

correlated with: 

• low skilled component (-0.52, p<O.OO); 

• low professional component (-0.58, p<O.OO); and 

• high mental workload (0.070, p<O.OO). 

High level of skilled component correlated with high professional component scores (0.72, p<O.OO) 

and high mental workload (0.43, p<O.OO). There was also a relationship between professional 

component and physicality (0.45, p<O.OO). 

Reasonable consistency was also noted between measures of: 

• working conditions (more shift-work by less conventional hours, -0.62, p<O.OO); 

• job control (organisation of own tasks with working on own all of the time -0.22, p<O.OO; 

high control over breaks and organisation of own tasks, 0.40, p<O.OO; and working on own 

all of the time with control over breaks -0.22, p<O.OO); 

• low stress with low demands (0.46, p<O.OO) 

Some non-correlations are also worthy of note. Economic circumstances (SEG and Carstairs 

scores: 0.08; p<0.02; income and Carstairs score: -0.09; p<0.01) but remember this was only half 

of the scores. Even where comparisons were done for only those providing postcodes these 

correlation co-efficients remained significant, but not powerful (SEG and Carstairs scores: 0.08; 

p<0.02; income and Carstairs score: -0.09; p<0.01). Given the high correlation between current 

measures of SEG and income (-0.84; p<O.OO), as well as the low responses rate for this item (42% 

of the total sample), clearly there were problems with the representation of the different levels of 
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the Carstairs Index. Post-hoc tests of concurrent validity and test-retest reliability were also 

carried out on a sub-sample of the final data, and these are reported below. 

(b) Concurrent validity and test-retest reliability 

Questionnaire reliability and external validity were examined post-hoc on a small cohort of 

individuals working in a Higher Education Institution at two intervals. This was done post-hoc 

several months after data collection, therefore these data were not included in the final dataset. 

An email inviting participation was sent to all staff at Queen Margaret University College (N=400) to 

which 42 participants responded and agreed to receive the Pain in the Workplace Questionnaire, 

and Karasek's Job Content Questionnaire (JCQ; Karasek, 1985) by internal mail. These 

questionnaires were sent to the same 42 individuals at Time 1, and at Time 2 (two weeks later). 

After two email reminders, 38 questionnaires were returned at Time 1 (90.5%), and 32 

questionnaires were returned at Time 2 (76%). Subsequent analyses are discussed below. 

(i) Test-retest reliability 

Test-retest reliability was calculated by pairing responses at Time 1 and Time 2 by post-code. As 

recommended by Bland and Altman (1986) an independent samples t-test was used to assess the 

level of difference between scores at Time 1 and Time 2. No significant differences were found 

between Time 1 and Time 2 for any of the work items, indicating good level of repeatability for the 

Pain in the Workplace (PWQ) scale (see Appendix X for all scores). 

(ii) Convergent validity 

Table 4.2 below summarises the Spearman's correlation matrix between work items in the Pain in 

the Workplace Questionnaire (PWQ) and Job Content Questionnaire (JCQ). The extent to which 

an individual organised their own tasks correlated with JCQ Decision Authority (0.37, p<0.01), 

therefore the current measure of "organising own tasks" can be seen as a valid approximation of 

authority over workload. Similarly, the correlation between psychological demands (JCQ) and the 

current measure of extent to which individuals felt they were able to cope with their workload 

("EasylDifficult to cope") suggests that both of these measures were accessing similar constructs. 
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Table 4.1 
Correlation matrix of work items in original dataset including all individuals (with and without pain); **p<0.01; *p<0.05; co-efficients are significant and >0.4 
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"Control of breaks" (PWQ) correlated with Skill Discretion scores (JCQ); as well as Decision 

Latitude (JCQ) (see Table 4.1) suggesting that this measure was a reasonable analogue of control 

over workload. Finally, although the autonomy/teamwork item was originally intended as an 

indicator of authority over workload, the correlation between "autonomy/teamwork" scores and Co

worker support (JCQ) scores suggests that this item may be a better measure of the contribution of 

others to the workload. As such, any effects of "autonomy/teamwork" scores will be interpreted 

accordingly. 

One area of concern in these analyses related to findings for perceptions of physical versus 

psychological workload. As would be expected, perceptions of the manual component of 

individual workload in the current study were negatively correlated with physical demands (-0.34; 

p<0.01). Manual component was a negatively worded item, thus a "high" manual score referred to 

a job that was seen as highly non-manual. Therefore, when a job was highly non-manual, physical 

demands were low. Taken in isolation, this would suggest that the current measure is a 

reasonable indicator of manual load. However, analyses also showed a negative correlation 

between psychological job demands (JCQ) and perceptions of manual workload (-0.36, p<0.01). 

The psychological demands (JCQ) item appeared to be a reasonably valid measure, as it 

correlates well with the current measure of "ability to cope" with workload (0.44, p<0.01). In 

addition, there was a high degree of agreement between perceptions of manual workload and 

perceived physicality of workload within the original sample (0.7; p<0.01, see above) suggesting 

that both of these Pain in the Workplace items were accessing a similar construct. However, it is 

unclear whether this was the same notion of "physicality" as that accessed by the JCQ. Internal 

consistency for these two measures in the post-hoc sample was significant, but less convincing 

(0.43; p<0.01). It may be therefore, that the negative correlations given in Table 4.2 are confined 

to the post-hoc sample. The distribution of labour-types in the post-hoc sample was somewhat 

less heterogeneous than in the full study sample, and it is possible that the lack of individuals 

reporting a manual component to their job (less than 5% of the post-hoc sample) or a mostly 

physical workload (less than 2% of the post-hoc sample) skewed the results. Without JCQ data for 

the whole sample, it is impossible to infer the concurrent validity of perceptions of physical versus 
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psychological workload; therefore, it is important to treat any findings relating to these variables 

("Manual Component"; "Physical Component") with necessary caution. 

Table 4.2 

Spearman's correlation matrix between current work measures (Pain in the Workplace Questionnaire) and 
Karasek's Job Content Questionnaire (JCQ) 

JCQ measures 
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Skilled/Unskilled 0.24" 0.17 0.18 -0.13 -0.05 -0.16 -0.01 -0.01 

Professional/Unprofessional 0.28" 0.18 0.29'" -0.02 -0.07 -0.09 -0.18 -0.07 

Organise own tasks 0.19 0.37*** 0.30'" 0.21 -0.13 0.19 0.14 0.09 
Computer use 0.04 0.08 0.10 0.14 0.00 0.15 -0.18 0.08 

Physical component 0.19 -0.08 0.11 -0.11 0.10 0.22 -0.36*** -0.33*** 

Stress -0.15 -0.07 -0.13 0.13 -0.04 -0.19 -0.14 0.02 
Easy/Difficult to cope -0.03 0.03 0.03 0.44*** 0.17 -0.09 -0.16 0.17 

AutonomyfT eamwork -0.05 -0.05 -0.02 -0.07 0.10 0.34*** -0.06 -0.07 
Job enjoyment -0.03 0.16 0.02 0.18 0.11 0.10 0.16 0.06 

Control of breaks 0.34*** 0.09 0.33*** 0.15 0.10 0.17 -0.10 0.20 
Regularity of breaks -0.04 -0.00 -0.04 0.04 0.17 0.17 0.06 -0.05 

Length of breaks -0.01 0.14 0.06 0.07 -0.27*" -0.16 -0.11 -0.00 
"p<O.05; '''p<O.01 

Another area of concern is that although many of these correlations are significant, none of them 

are substantially "powerful". It is recommended that correlation co-efficients should fall between 0.4 

and 0.7 in order to be "powerful" (Tabachnick & Fidell, 2000). Only one of the correlation co-

efficients given in Table 4.2 falls within this range, and the majority barely reach this level of power. 

Therefore although the relationships exist, the extent to which an actual relationship can be inferred 

is unclear. 

Finally, it is important to note the lack of relationships between some measures. In some cases 

this throws some doubt on the PWQ work items. One might have expected a more powerful 

relationship between Skilled component (PWQ) and Skill Discretion (JCQ) for example. However, 

Skill Discretion (JCQ) can be said to measure the extent to which an individual's skills are used in 

their job, as opposed to the extent to which skills are required (Skilled component in PWQ). 

Similarly, one might have expected Professional Component (PWQ) to have correlated more with 
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JCQ measures of Skill Discretion, Decision Authority, and/or Decision Latitude. Again this could be 

explained by a difference in perceived job requirements (PWQ) versus the extent to which 

professional attributes are actualised within a position (JCQ). 

From the data in Table 4.2, it can be concluded that, allowing for the strength of some 

relationships, there is a reasonable level of concurrent validity between the PWQ and the JCQ. 
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4.2 Final study sample characteristics 

(a) Demographic characteristics of the final study sample 

It was inappropriate to combine the post-hoc data with the original dataset, as the original data 

collection took place between 1999 and 2001, whereas post-hoc data collection took place in 2005. 

All data discussed from this point onwards will therefore relate to the original dataset. 

Whole 
sample 

Figure 4.1 
Respondent sample by demographic groups 
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In general, equal numbers of males and females responded to the questionnaire (49.4% and 

50.5% respectively; see Figure 4.1 above). Those aged 26-35 and 36-45 were the most 

represented age-group, accounting for just under two-thirds of the sample (32.8% and 31.7% 

respectively). Over one third of the sample were from socioeconomic group I (36.3%). This 

differed from the distribution of Carstairs scores where the majority of the sample scored 

deprivation categories three and five (25.8%). However, the extent to which this was 

representative of the whole sample is questionable, given that 28.7% of all individuals did not 
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provide a postcode, and 29.8% provided a partial or unrecognisable post-code that could not be 

transposed into a Carstairs score. 

Figure 4.1 shows that most individuals were married or cohabiting (70.1 %), and the majority of 

spouses were working (84% of those married or cohabiting). Representation of those with and 

without children in the sample was almost equal (50.7% and 49.2% respectively). Of those with 

children, one half had two children (50.1 %), and just under one third had one child (30.2%). 
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(b) Employment characteristics of the whole sample 

Individuals working in the Computer Industry or Pharmaceutical production and research were 

most likely to respond to the questionnaire, together accounting for nearly half of responders 

(29.1 % and 18.8% respectively; see Figure 4.2 below). This reflects the fact that these two 

industry types were heavily represented in questionnaire distribution (see Table 3.6). The majority 

of the sample were: in permanent full-time employment (86.6%); earning £10-24000 per annum 

(53.2%); and working more than 35 hours every week (80.5%), at conventional hours (47.6%) for 

eight hours or less (74%) with rarely in shifts (67.8% respectively). 

Whole 
sample 

Figure 4.2 
Respondent sample by employment groups 
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4.3 Prevalence of general aches and pains 

General aches and pains were experienced in the previous month by 70.9% of the sample, and this 

differed in relation to pain type and perceived pain cause. 

(a) Pain type 

Thirty-three different pain types were reported, all of which were recoded into eleven grouped pain 

types (see Figure 4.3a below and Appendix Ci for details of coding). It was hypothesised that pain 

prevalence would differ in relation to pain type, although the nature of the distribution of this 

prevalence across pain type was not predicted (H1)' Figure 4.3a below shows that this was the 

case, with back and head pain being significantly more prevalent than other pain types. Backache 

and headache accounted for approximately half of all pain reported, with headache being 

marginally more prevalent than back pain. The third most common pain reported was abdominal 

pain, followed by joint and neck/shoulder pain, which accounted for 10% of the sample each. 

(b) Pain cause 

Eighty-one causes for pain were given by respondents, which were recoded into ten cause 

groupings (see Figure 4.3b, and Appendix Cii for details of coding for these groups). The most 

common cause given for pain was "unknown", which accounted for 24.4% of reported pain. Recent 

injury accounted for 15% of pain, followed by short-term medical problems (12%) and life variablest 

(12%). Old injury and long-term medical problems were the least common cause given by 

responders (2.5% and 2.7% respectively), and a broad category of "pain problems"t accounted for 

just 9% of the causes given. 

t "Life variables" included: Period pain; Fatigue; Exercise; Dehydration; Cold weather; Age; Smoking; Pregnancy; Poor 
posture; Being overweight; Wear and tear/tiredness (for a full list of all codings for pain cause categories see Appendix 
B) 

t "Pain problems" included: "Spinal problems"; Arthritis; Repetitive Sprain Injury; Spondylosis; Sciatica; Neuralgia; 
"Tennis elbow"; Multiple Sclerosis; Tendonitis (for a full list of all codings for pain cause categories see Appendix B). 
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Neck & shoulder, 126, 1 

Abdominal,152, 

Figure 4.3 
Prevalence of general aches and pains 

(a) By pain site (n=N; % of all sites) 
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In the following sections, the relationship between demographic variables, work factors and various 

outcomes (pain prevalence, pain experience and pain response) will be summarised in Tables 4.3 

through to Table 4.26. Although regression models included adjustment for all significant 

demographic and work variables as co-variates (see Methods Section 3.4 and Figure 3.5), the 

relationship between demographic variables and pain outcomes are given first, and then the 

relationship between work variables and pain outcomes are given separately for each pain 

outcome. For reasons of formatting, these Tables do not always appear immediately after they are 

introduced in the text, and the majority are given in landscape format as close to their introduction 

as possible. 

(c) Prevalence of general aches and pains in relation to psychosocial factors 

The unadjusted relationship between demographic factors, work variables and prevalence of 

general aches and pains was explored using Chi-square comparisons. To reduce the likelihood of 

a Type I error, a Bonferoni calculation was done. Allowing for nine tests for each demographic 

variable, the value of P taken to be significant was reduced from 0.05 to 0.006. Using these criteria 

for significance, Table 4.3 below shows crude odds ratios for demographic variables in relation to 

prevalence of general aches and pains. 

Only gender and presence of a chronic condition were crudely associated with general aches and 

pains, such that general aches and pains were more prevalent in women (OR 1.4, 95% C.1.1.1-1. 7; 

X2=10.58 (1) P <0.001), and less prevalent in individuals without a chronic condition (OR 0.3, 

95%C.1. 0.2-0.4; X2=53.71 (1) p<0.001). 
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Table 4.3 
Demographic variables and likelihood of reporting general aches and pains given as: (a) Crude ORs and (b) 
ORs after adjustment using forced entry logistic regression. Adjusted variables that were significant are given 
in bold. Reference categories are given in italics. 

(a) (b) 
Crude [95% C.I.] X2 (dn Adj. [95% C.I.] 

OR OR 
Gender Men 1.0 1.0 

Women 1.4 [1.1-1.7] 10.58*** (1) 1.3 **[1.1 -1.7] 

SEG 

Aged 16-25 
26-35 
36-45 
46-55 
56-65 

Unskilled 
Partly skilled 

Manual skilled 
Non-manual skilled 

Managerial & Intermediate 
Professional 

Carstairs score Least affluent 
6 
5 
4 
3 
2 

Most affluent 

Married/living with partner 
Single 

Spouse doesn't work 
Spouse works 

More than 3 children 
3 children 
2 children 

1 child 
No children 

Chronic condition Yes 
No 

**p<0.05;_***p<0.01; Underlined= siQnificant at p<0.006 

1.0 
1.0 [0.7 - 1.3] 3.84 (4) 
1.3 [0.9 -1.7] 
1.1 [0.8 -1.5] 
1.1[0.7-1.8] 

1.0 
0.2 [0.1 - 1.0] 5.03 (5) 
0.3 [0.1 - 1.2] 
0.3[0.1-1.2] 
0.3 [0.1-1.1] 
0.3 [0.1 - 1.2] 

1.0 
0.7 [0.3 - 1.6] 
0.9 [0.4 - 1.9] 
0.7 [0.4 - 1.4] 
0.8 [0.4 - 1.7] 
1.0 [0.5 - 2.1] 
1.2 [0.5 - 2.6] 

1.0 
0.9 [0.7 -1.1] 1.7 (1) 

1.0 
0.9 [0.6 -1.2] 0.84 (1) 

1.0 
1.0 [0.4 - 2.4] 4.34 (4) 
0.7 [0.3 - 1.5] 
0.8 [0.4 - 1.8] 
0.7 [0.3 - 1.6] 

1.0 
0.3 [0.2 - 0.4] 53.71 *** (1) 

1.0 
0.3 ***[0.2 ·0.4] 
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Table 4.4 
Work variables and likelihood of reporting general aches and pains given as: (a) Crude ORs and (b) ORs after adjustment using logistic regression. 
significant are given in italics, and adjusted variables that were significant are given in bold. Referent categories are given in italics. 

Adjusted variables that were non· 

(a) Crude OR (b) Adj. OR (a) Crude OR (b) Adj. OR 
[95% C.I.] X2(dn [95% C.I.] [95% C.I.] X2(dn [95% C.I.] 

1.0 1.0 35 hours/week 1.0 Heavy Industry production & research 
Banks & Financial services 

Computer industry 
1.5[0.9-2.4] 16.75' 1.2 [0.7-2.0] 20-34hours/week 1.2[0.8-1.6] 5.55 
1.2 [0.8-1.8] (9) 1.2 [0.8-1.8] under 20 hourslweek 1.3 [0.8-2.0] (3) 

1.5 [0.8-2.7] .053 1.7 [0.9-3.2] over 35 hours/week 2.3 [1.0-5.5] Emergency service 
Food production & distribution 

Higher Education 
Health services 

Local government & council business 
Pharmaceutical production & research 

Media 

1.7 [0.9-3.0] 1.6 [0.9-3.1] 
2.5 [1.5-4.3] 2.3 "'[1.3-4.2) 
1.3 [0.8-2.2] 1.1 [0.6-2.0] 
1.8 [1.0-3.0] lA [0.8-2.5] 
lA [0.9-2.1] 1.3 [0.8-1.9] 
1.5 [0.9-2.5] 1.4 [0.8-2.4] 

Earning under £10K1. 0 
£10 - 24KO.9 [0.7-1.3] 3.01 
£25 - 39KO.9 [0.7-1.3] (4) 
£40 - 54K1.3 [0.8-2.1] 

Over£55KO.7 [0.4-1.5] 

Manual 1.0 
Manual> Non-manual 0.9[ 0.5-1.5] 3.99 
Manual = Non-manual 0.8 [0.6-1.3] (4) 
Manual < Non-manual 1.1 [0.7-1.7] 

Non-manual 0.8 [0.6-1.1] 

Unskilled 1.0 
Unskilled> Skilled 1.5 [0.8-2.6] 2.26 
UnSkilled = Skilled 1.2 [0.8-1.9] (4) 
Unskilled<Skilied 1.1 [0.7-1.6] 

Skilled 1.1 [0.8-1.7] 

Unprofessional 1.0 
Unprofessional> Professional 0.9 [0.6-1.4] 2.51 
Unprofessional = Professional 0.8 [0.6-1.2] (4) 
Unprofessional < Professional 1.0 [0.7-1.4] 

Professional 0.8 [0.6-1.1] 

8 hours/day and below 1.0 
over 8 hourslday 1.1 [0.9-1.4] 1.18 

(1) 

'p<0.1; "p<0.05; '''p<0.01; Underlined= significant at p<0.002 

FUll-time 1.0 
Part-time 1.5 [1.0-2.3] 

Always work shifts 1.0 
Sometimes work shifts 0.9 [0.6-1.2] 

Never work shifts 1.0 [0.8-1.3] 

Permanent 1.0 
Temporary 0.8 [0.5-1.2] 

Never work conventional hours 1.0 
Sometimes conventional hours 1.3 [1.0-1.7] 

Always conventional hours 1.1 [0.9-1A] 

Never organise own task 1.0 
Sometimes organise own task 1.1 [0.8-1.7] 

Always organise own task 1.0 [0.7-1.5] 

Always use a computer 1.0 
Sometimes use a computer 1.0 [0.8-1.2] 

Never use a computer 0.9 [0.7-1.3] 

Physical 1.0 
Physical> Mental 0.8 [0.4-1.6] 
Physical = Mental 0.8 [0.4-1.4] 
Physical < Mental 0.7 [0.4-1.3] 

Mental 0.7 [0.4-1.3] 

4.11" 
(1) 
.043 
1.32 
(2) 

1.12 
(1) 

2.92 
(2) 

1.01 
(2) 

0.28 
(2) 

1.4 
(4) 

1.0 
1.5 [0.9-2A] 

Very stressful 
Quite stressful 

Stressful = Easygoing 

Quite easygoing 
Very easygoing 

Beyond capabilities & 
Difficult to cope a lot of the time 
Easy to cope = Difficult to cope 

Easy to cope a lot of the time 
Well within capabilities 

Autonomous 
Autonomous> Teamwork 
Autonomous = Teamwork 
Autonomous < Teamwork 

Teamwork 

Never enjoy work 
Sometimes enjoy work 

Always enjoy work 

Job not secure 
Job secure 

No desire to continue in job 
Desire to continue in job 

Others control breaks 
Others control = Own control 

Own control of breaks 

Irregular breaks 
Regular = Irregular 

Regular breaks 

(a) Crude OR 
[95% C.I.]X2 (dn 

1.0 
0.6 [0.4-1.0]48.81'" 
0.5 [0.3-0.8] (4) 

0.2 [0.1_0A]·000 
0.2 [0.1-0.5] 

1.0 
0.9 [0.5-1.5]20.22'" 
0.6 [0.3-1.0] (3) 
0.6 [0.3-1.0] 

1.0 
1.0 [0.6-1.7]4.49 
0.8 [0.5-1.4] (4) 
1.0 [0.6-1.8] 
1.2 [0.7-2.0] 

1.0 
0.9 [0.6-1.5]7.97** 
0.7 [0.4-1.1] (2) 

.019 
1.0 
1.0 [0.8-1.3] 0.001 

(1) 

1.0 
0.8 [0.6-1.0]3.49' 

(1).062 

1.0 
1.2 [0.8-1.7] 1.07 
1.1 [0.8-1 A] (2) 

1.0 
0.9 [0.7-1.2]1.56 
1.1 [0.8-1.4] (2) 

(b) Adj. OR 

1.0 
0.6 
0.5 

0.3 
0.3 

1.0 
1.3 
1.0 
1.0 

1.0 
1.0 
0.9 

1.0 
0.8 

[95%C.I.] 

**[0.4.1.0) 
'''[0.3·0.9) 

"'[0.2·0.5) 
'''[0.1·0.6) 

[0.7·2.3] 
[0.6-2.0] 
[0.5-1.8] 

[0.6-1.8] 
[0.5-1.6] 

[0.6-1.1] 
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In relation to work variables, to reduce the likelihood of a Type I error, a Bonferoni calculation was 

also done. Allowing for twenty-three tests for each work variable, the value of P taken to be 

significant was reduced from 0.05 to 0.002. Using this criterion for significance, prevalence of 

general aches and pains was crudely associated with only two work factors: stress (X2=48.81 (4), 

p<0.001) and perceived ability to cope with workload (X2=20.47 (4), p<0.001). Individuals showed a 

decrease in the likelihood of reporting pain the less stressful they perceived their jobs to be (see 

Table 4.4 above). In relation to perceived ability to cope with workload, only one respondent 

reported that their job was beyond their capabilities. This prevented the 'Beyond capabilities' 

category from being used as the referent value in calculation of odds ratios. Consequently, the 

values 'Beyond capabilities' and 'Difficult to cope a lot of the time' were combined, and this 

combined group was used as the referent group (see Table 4.4 above). Chi-square tests showed 

that observed frequencies varied significantly from expected frequencies for these groups 

(X2=20.22 (3), p<0.001), such that the there was a trend towards a decreased likelihood of pain in 

those who found their jobs easier to cope with most or all of the time (see Table 4.4). 

Adjustment was carried out using logistic regression, with gender and chronic condition entered as 

confounders in the first step. This first step accounted for 6% of the variability between outcomes 

(Nagelkerke R2= 0.056), and was of good fit (X2=0.08 (2), n.s.). In this step, gender and chronic 

condition were significantly associated with prevalence of general aches and pains (Adj. ORs 1.3, 

95% CI 1.1-1.7 and 0.3, 95% CI 0.2-0.4 respectively). 

In the second step, all demographic and work variables significant at p<0.1 or less in the crude 

analysis were forced into the model, which resulted in three variables remaining significantly 

associated with prevalence of general aches and pains (gender, chronic condition and stress of 

workload). As shown in Table 4.4, further inclusion of all variables Inclusion of all variables 

accounted for a further 4% of the variability between outcomes (Nagelkerke R2= 0.1), and this 

model was also of good fit (X2=5.55 (8), n.s.). Adjustment for other factors had very little effect on 

gender and chronic condition associations, with general aches and pains remaining more likely in 

women (Adj. OR 1.3, 95% CI 1.1-1.7), and less likely in those without a chronic condition (Adj OR 

0.3, 95% CI 0.2-0.4). 

The association between stress of workload and prevalence of general aches and pains was also 

relatively unchanged by the inclusion of other factors (see Figure 4.4 below). The more stressful 
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individuals perceived their workload to be, the more likely they were to experience general aches 

and pains (for 'Equally stressful and easygoing' Adj. OR 0.5, 95%C.1. 0.3-0.9; for 'Quite easygoing' 

Adj. OR 0.3, 95%C.1. 0.2-0.5; for 'Very easygoing' Adj. OR 0.3, 95%C.1. 0.1-0.6). 

Figure 4.4 
Odds ratios for prevalence of general aches and pains 

by 'Very easygoing'-'Very stressful' 

Quite stressful I 0.6 
1-. -------------.J'0.6 

Stress=easygoing I i ~.: 
Quite easygoing 0.3 

1-___ ....... '0.2 

Very easygoing I i 0.2 0.3 

o M 
Likelihood of reporting general aches and pains using 'Very stressful' as a referent group 

• Adjusted OR 

o Crude OR 

Although the crude association between industry group and prevalence of general aches and pains 

was not strictly significant before adjustment (X2=16.75 (9), p<0.053), after adjustment, the 

category 'Local government & council business' significantly contributed to the variability (X2=7.5 

(1), p<0.01). Individuals working in Higher Education were more likely to report general aches and 

pains (Adj OR 2.3,95% C.1. 1.3-4.2). 

Finally, Figure 4.5 overleaf shows that although perceived ability to cope was significantly 

associated with prevalence of aches and pains before adjustment, none of these categories 

remained significantly associated when the influence of other variables were taken into 

consideration. In fact, the effect of perceived ability to cope virtually disappeared after adjustment. 

Table 4.5 below summarises the unadjusted and adjusted effects of demographic and work 

variables on prevalence of general aches and pains in the current population. 
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Table 4.5 

Be)Qnd capabilities & DiffiCult to cope 
wnh a lot of the tirm 

Easy to cope = DiffICult to cope 

Easy to cope wnh a lot of the firm 

Well wIThin capabilities 

Figure 4.5 
Odds ratios for prevalence of general aches and pains 

by 'Well within capabilities'·'Beyond capabilities' 

1.3 

o 

• Adjusted OR 

o Crude OR 

2 
Likelihood of reporting general aches and pains using 'Beyond capabilities & Difficult to cope with a lot of the time' as a referent group 

Summary of associations between demographic factors, work variables and prevalence of general aches and pains (a) before adjustment and (b) 
after adjustment 

(a) Crude Associations 

Gender'" 
Industry' 

Chronic condition'" 
Stress'" 

Full-time" 
Cope'" 
Enjoy" 

Continue' 

(b) Adjusted associations 
More likely to experience general aches and pains 
Female" 
Working in Higher Education" 

Less likely to experience general aches and pains 
Having a chronic condition'" 
Equally stressful and easygoing'" 
Quite easygoing'" 
Very easygoing'" 
n.s. 
n.s 
n.s. 
n.s. 

*p<0.1; **p<0.05; ***p<0.01; Underlined= Significant at p<0.002 for demographic variables; and p<0.006 for work variables 

202 



(d) Interactions between psychosocial factors and pain prevalence 

To explore the interaction between psychosocial variables in relation to pain prevalence, data were 

split by gender and the analysis was run separately on all men, and then on all women. Table 4.6 

below summarises associations. 

Table 4.6 
Demographic and work variables in relation to the likelihood of reporting general aches and pains split by Men 
and Women. Associations given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise 
logistic regression. Adjusted variables that were significant are given in bold. Referent categories are given in 
italics. 

SEG 

Carstairs 

Men Women 
(a) Crude OR (b) Adj. OR (a) Crude OR (b) Adj. OR 

[95% C.I.]X2 (dQ [95% C.I.] [95% C.I.]X2 (dQ [95% Cll 

Aged 16-25 1.0 
26-35 0.9 [0.6-1.5] 5.76 (4) 
36-45 1.3 [0.8-2.2] 
46-55 1.4 [0.8-2.3] 
56-65 1.0 [0.5-1.9] 

Unskilled 1.0 
Partly skilled 0.7 [0.1-8.4] 3.57 (5) 

Manual skilled 0.9 [0.1-10.7] 
Non-manual skilled 1.1 [0.1-12.8] 

Managerial/Intermediate 0.9 [0.1-10.3] 
Professional 1.1 [0.1-12.5] 

Least affluent 1.0 
6 0.8 [0.3-2.3] 4.53 (6) 
5 0.8 [0.3-2.2] 
4 0.5 [0.2-1.3] 
3 0.8 [0.3-2.0] 
2 0.7 [0.3-2.0] 

Most affluent 0.7 [0.2-2.4] 

Married/Jiving with partner 1.0 
Single 0.8 [0.6-1.2] 1.10 (1) 

Spouse doesn't work 
Spouse works 0.8 [0.6-1.2] 0.78 (1) 

More than 3 children 1.0 
3 children 1.2 [0.4-3.1] 7.77 (4)*11.2 
2 children 0.7 [0.3-1.8] 10.9 

1 child 1.1 [0.4-3.0] i 1.6 
I 

No children 0.7 [0.3-1.8] 11.0 

Have a chronic condition 1.0 
No chronic condition 0.3 [0.2-0.4] 29.88***10.3 

(1) 

[0.4-3.5]' 
[0.3-2.4] 
[0.6-4.3] 
[0.4-2.6] 

1.0 
1.1 [0.7-1.6] 5.08 (4) 
1.4 [0.9-2.1] 
1.0 [0.6-1.6] 
2.3 [0.8-6.2] 

1.0 
0.2 [0.0-1.2] 4.91 (5) 
0.2[0.0-1.4] 
0.2[0.0-1.4] 
0.2 [0.0-1.3] 
0.2 [0.0-1.6] 

1.0 
0.7 [0.2-2.1] 4.58 (6) 
1.0 [0.3-2.9] 
1.1 [0.4-3.2] 
0.9 [0.3-2.5] 
1.3 [0.4-3.8] 
1.6 [0.5-5.3] 

1.0 
0.8[0.6-1.1] 1.77 (1) 

0.6 [0.3-1.3] 1.53 (1) 

1.0 
RemovedalI0.7[0.1-3.8] 3.01 (4) 
Slep 3 
R'= 0.08 0.6 [0.1-2.7] 

0.4 [0.1-2.1] 
0.5 [0.1-2.3] 

1.0 
[0.2-0.5]*" Remained al 0.3 [0.1-0.5] 24.18**' 0.3 

step 4 -(1) 
R'= 0.Q7 

[0.1 ·0.51'** Removed 
al Slep 2 
R'= 0.11 

·p<0·p<0.1; "p<0.05; "·p<0.01; Underlined= siqnificant at p<0.006 
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(i) Associations between psychosocial variables and pain prevalence in men 

For men, three variables were associated with pain prevalence before adjustment: chronic 

condition (X2=29.88 (1) p<0.006); stress (X2=19.88 (4) p<0.002) and ability to cope with workload 

(X2=8.63 (3) p<0.03). The unadjusted association between ability to cope with workload and pain 

prevalence in men was not significant at the alpha level after Bonferoni correction for all work 

variables (p<0.002). Before adjustment pain prevalence was less likely in those without a chronic 

condition (OR 0.3; 95% C.1. 0.2-0.4); and for those with less stressful workloads (for 'Quite 

stressful' OR 0.5; 95% C.1. 0.3-1.0; for 'Stressful = Easygoing' OR 0.5; 95% C.1. 0.3-1.0; for 'Quite 

easygoing' OR 0.3; 95% C.1. 0.1-0.6; and for 'Very easygoing' OR 0.2; 95% C.1. 0.1-0.6). 

There was some variability in relation to the ability to cope with workload, although using 'Beyond 

capabilities & Difficult to cope a lot of the time' as a referent category, the relationship between 

these categories and pain prevalence was difficult to interpret before adjustment (for 'Easy to cope 

= Difficult to cope' OR 1.1; 95% C.1. 0.6-2.3; for 'Easy to cope a lot of the time' OR 0.8; 95% C.1. 

0.4-1.7; and for 'Well within capabilities' OR 0.7; 95% C.1. 0.4-1.4). There were also some crude 

trends before adjustment, such that pain prevalence in men was marginally associated with: having 

children (X2=7.77 (4) p<0.1 0; for ORs see Table 4.6 above); and income (X2=8.54 (4) p<0.07; for 

ORs see Table 4.6 above). 

All associations between men and pain prevalence significant at p<0.1 0 were put into a stepwise 

logistic regression (comparing log-likelihoods). This process terminated after four steps, where 

only chronic condition and stress were significantly associated with pain prevalence in men. 

Statistics for this final model showed it to be of good fit (X2=0.75 (5) p<0.98), and to account for 7% 

of the variability between outcomes (Nagelkerke R2=0.07). Adjustment for other factors had little 

effect on the association between men and having a chronic condition, such that those without a 

chronic condition remained less likely to report pain (Adj.OR 0.3; 95% C.1. 0.2-0.5). Similarly, after 

adjustment, men with less stressful workloads were less likely to experience pain, although these 

associations were only significant in those in the least stressful categories (for 'Quite easygoing' 

Adj.OR 0.3; 95% C.1. 0.2-0.6; and for 'Very easygoing' Adj.OR 0.2; 95% C.1. 0.1-0.6). 
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Table 4.6 (contd) 
Demographic and work variables in relation to the likelihood of reporting general aches and pains split by Men and 
Women. Associations given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic 
regression. Adjusted variables that were significant are given in bold. Referent categories are given in italics. 

Men Women 
(a) Crude OR (b) Adj. OR (a) Crude OR (b) Adj. OR 

[95% C.I.]X2 (dn [95%C.I.] [95% C.I.]X2 (dn [95%C.I.] 

Heavy Industry production & research 1.0 1.0 

Banks & Financial services 1.6 [0.8-3.2J 0.8 [0.3-1.9J 11.00 
Computer industry 1.4 [0.9-2.2J (9) 0.7 [0.3-1.6J (9) 
Emergency service 2.0 [1.0-3.8J 0.5 [0.1-2.4J 

Food production & distribution 2.5 [1.3-5.0J 0.3 [0.1-1.2J 
Higher Education 1.7 [0.7-4.6J 1.5 [0.6-3.6J 

Health services 0.9 [0.4-2.1 J 0.8 [0.3-2.0] 
Local government & council business 3.1 [1.2-7.7J 0.8 [0.3-1.9J 

Pharmaceutical production & research 1.5 [0.9-2.4J 0.9 [0.4-1.9J 
Media 1.7 [0.8-3.3] 0.8 [0.3-2.1J 

Earning under £10K 1.0 1.0 1.0 
£10 - 24K 2.0 [1.2 -3.3J 8.54 1.7 [1.0-2.9]* Remove<! at 0.6 [1.36.04J 
£25 - 39K 2.0 [1.2-3.4J (4)* 

Step 1 
1.1 [0.6-1.8J 1.5 [0.8-2.6J R'=0.10 

£40 - 54K 1.9 [1.0-3.5J 1.4 [0.7 -2.9] 0.3 [0.1-0.9J 
Over £55K 2.7 [1.2-6.3J 1.8 [0.8-4.4J 1.6 [0.2-14.0J 

Manual 1.0 1.0 
Manual> Non-manual 0.9 [0.5-1.9J 1.95 0.7 [0.3-1.6J 3.60 
Manual = Non-manual 1.0 [0.6-1.7J (4) 0.6 [0.3-1.2J (4) 
Manual < Non-manual 1.1 [0.7-2.0J 0.9 [0.5-1.7J 

Non-manuaI0.9 [0.6-1.2] 0.7 [0.4-1.1 J 

Unskilled 1.0 1.0 

Unskilled> Skilled 1.3 [0.6-2.8] 1.01 1.7 [0.8-3.9] 2.73 
Unskilled = Skilled 1.1 [0.5-2.2J (4) 1.3 [0.7-2.4] (4) 
Unskilled < Skilled 0.9 [0.5-1.7] 1.2 [0.7-2.1 J 

Skilled 1.0 [0.6-1.8J 1.4 [0.8-2.3] 

Unprofessional 1.0 1.0 
Unprofessional> Professional 1.0 [0.5-2.1J 1.06 0.8 [0.4-1.4J 1.68 
Unprofessional = Professional 0.9 [0.5-1.5] (4) 0.7 [0.4-1.2J (4) 
Unprofessional < Professional 1.1 [0.6-1.9J 0.9 [0.5-1.4] 

Professional 0.9 [0.6-1.3J 0.8 [0.6-1.3J 

over 8 hours/day 1.0 1.0 
8 hours/day and below 1.1 [0.8-1.5J 0.46 0.9 [0.6-1.4J 0.10 

(1) (1) 

35 hours/week 1.0 1.0 
20-34 hours/week 1.1 [0.6-2.0] 2.30 1.1 [0.7-1.6J 5.39 

under 20 hours/week 0.5 [0.2-1.4] (3) 1.4 [0.8-2.3] (3) 
over 35 hours/week 0.5 [0.1-3.4J 2.8 [1.0-8.1 J 

Full-time 1.0 1.0 1.0 
Part-time 0.5 [0.2-1.3J 2.26 1.7 [1.0-2.7] 5.20 1.9 [1.1-3.1]** Remained 

(1) (1)*' at Step 3 
R'=0.11 

Always work shifts 1.0 1.0 1.0 
Sometimes work shifts 0.9 [0.6-1.6J 1.34 0.8 [0.4-1.3J 4.87 0.8 [0.4-1.4J Removed 

Never work shifts 0.8 [0.6-1.1J (2) 1.2 [0.8-1.8J (2)* 1.1 [0.7-1.8J 
at Step 2 
R'= 0.11 

Permanent 1.0 i 

1

1
.
0 

Temporary 0.9 [0.51.6J 0.181 0.7 [0.4 -1.2J 1.37 
(1) (1) 

·p<O.I; "p<O.05; "·p<O.OI; Underlined= significant at p<0.002 
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Table 4.6 (contd) 
Demographic and work variables in relation to the likelihood of reporting general aches and pains split by Men and 
Women. Associations given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic 
regression. Adjusted variables that were significant are given in bold. Referent categories are given in italics. 

Men Women 
(a) Crude OR (b) Adj. OR (a) Crude OR (b) Adj. OR 

[95% C.I.JX2 (dQ [95%C.I.) [95% C.I.]Xl {dQ [95% c.i.] 

Never work conventional hours 1.0 1.0 
Sometimes conventional hours 1.1 [0.8-1.6] 0.40 1.5 [0.9-2.2] 2.88 

Always conventional hours 1.0 [0.7-1.4] (2) 1.2 [0.8-1.7] (2) 

Never organise own task 
Sometimes organise own task 1.3 [0.8-2.3] 1.24 ! 11.0 [0.5-1.8J 1.11 

Always organise own task 1.2 [0.7 -2.0J (2) ! 0.8 [0.5-1.5] (2) 

Always use a computer 1.0 I 
1
1
.
0 

Sometimes use a computer 1.1 [0.8-1.5] 1.24 I 0.9 [0.7-1.3] 0.23 
Never use a computer 0.8 [0.5-1.3J (2) I 1.0 [0.6-1.7J (2) 

Physical 1.0 1.0 
Physical> Mental 0.7 [0.3-1.8J 1.40 1.1 [0.4 -3.3] 2.55 
Physical = Mental 0.8 [004-1.8] (4) 0.7 [0.3-1.8J (4) 
Physical < Mental 0.8 [0.4-1.6] 0.7 [0.3-1.6J 

Mental0.7 [0.3-1.5J 0.8 [0.3-1.9J 

Very stressful 1.0 11.0 1.0 1.0 
Quite stressful 0.5 [0.3-1.0] 19.8810.6 [0.3-1.1J Remained at 0.7 [0.3-1.4] 32.30 0.6 [0.31.3J Remained 

Stressful = Easygoing 0.5 [0.3-1.0J (4) ,10.6 [0.3-1.1J 
Step 4 

0.4 [0.2-0.9] (4)''* 04 [02-09]" at Step 3 R'=0.07 . • • Rl=O.11 
Quite easygoing 0.3 [0.1-0.6J 10.3 [0.2-0.6]'" 0.2 [0.1-0.4] 0.2 [0.1-0.4]'** 
Very easygoing 0.2 [0.1-0.6] 0.2 [0.1-0.6]**' 0.2 [0.1-0.7J 0.2 [0.1-0.8]" 

Beyond capabilities OR 
Difficult to cope a lot of the time 1.0 1.0 1.0 1.0 
Easy to cope = Difficult to cope 1.1 [0.6-2.3J 8.63 1.6 [0.8-3.5] Removed at 0.6 [0.2-1.5J 14.86 0.8 [0.3-2.2J RemOVed 

Easy to cope a lot of the time 0.8 [O.4-1.7J (3)' 1.2 [0.6-2.8] 
Step 2 

0.3 [0.1-0.9] (4)** 0.7 [0.2 -1.9] 
atSlep 1 

R'=0.09 R'= 0.12 
Well within capabilities 0.7 [0.4-1.4J 1.2 [0.5-2.6] 0.3 [0.1-0.9J 0.7 [0.2-1.9] 

Autonomous 1.0 1.0 
Autonomous> Teamwork 0.9 [0.4-1.9J 3.23 1.1 [0.6-2.4] 3.09 
Autonomous = Teamwork 0.7 [0.3-1.6J (4) 1.0 [0.5-1.9J (4) 
Autonomous < Teamwork 1.0 [0.5-2.3J 1.0 [0.5-2.1J 

Teamwork 0.9 [0.4-2.1J 1.5 [0.7-3.2] 

Never enjoy work 1.0 1.0 1.0 
Sometimes enjoy work 0.7 [0.4-1.3] 2.22 1.3 [0.6-2.8] 10.16 1.7 [0.7 -4.0] Remained 

Always enjoy work 0.6 [0.3-1.2] (2) 0.8 [0.3-1.7] (2)" 1.1 [0.5-2.7J 
at Step 3 
R'-= 0.11 

Job not secure 1.0 1.0 
Job secure 1.0 [0.7 -1.3] 0.09 1.0 [0.7-1.5] 0.04 

(1) (1) 
No desire to continue in job 1.0 1.0 

Desire to continue in job 1.3 [0.9-1.9J 2.50 1.2 [0.8-1.7J 1.03 
(1) (1) 

Others control breaks 1.0 1.0 
Others control = Own control 1.2 [0.7 -2.0J 0.57 1.3 [0.8-2.1J 1.31 

Own control of breaks 1.1 [0.8-1.7J (2) 1.2 [0.8-1.7J (2) 

Irregular breaks 1.0 1.0 
Regular = Irregular 1.0 [0.7-1.4] 1.53 1.2 [0.8-1.7] 1.35 

Regular breaks 0.8 [0.6-1.2J (2) 1.0 [0.7 -1.5J (2) 

Short breaks «15minI4hrs) 1.0 
11.0 Long = Short 1.1 [0.8 -1.5J 0.56 0.8 [0.6-1.2] 1.04 

Long breaks (>15min/4hrs) 1.2 [0.8-1.8J (2) 0.9 [0.6-1.5J (2) 

·p<O.I: "p<0.05: ·"p<O.OI Underlined= significant at p<O.OO2 
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The previous trend between pain prevalence in men and 'ability to cope with workload' remained 

non-significant when other factors were taken into consideration. Similarly, previous trends 

between pain prevalence in men and: 'having children; and 'income' disappeared after adjustment. 

(iO Associations between psychosocial variables and pain prevalence in women 

In women, five crude associations were noted between psychosocial factors and pain prevalence: 

'chronic condition' (X2=24.18 (1) p<0.006); 'full-time/part-time' (X2=5.2 (1) p<0.02); 'stress of 

workload'(X2=32.3(4) p<0.002); 'ability to cope with workload' (X2=14.86 (4) p<0.01); and 'job 

enjoyment' (X2=1 0.16 (2) p<0.01). The unadjusted associations between pain prevalence in 

women and: 'full-time/part-time' and 'ability to cope with workload' were not significant at the alpha 

level after Bonferoni correction for all work variables (p<0.002). 

Pain was less likely in women who did not have a chronic condition (OR 0.3; 95% C.I. 0.1-0.5); and 

in those with less stressful workloads (for 'Stressful = Easygoing' OR 0.4; 95% C.I. 0.2-0.9; for 

'Quite easygoing' OR 0.2; 95% C.I. 0.1-0.4; and for 'Very easygoing' OR 0.2; 95% C.I. 0.1-0.8). 

There was some variability in relation to enjoyment of work before adjustment, however, it was 

difficult to interpret the nature of this variability in relation to specific categories as the 95% CI 

included 1.0 (,sometimes enjoy work' (OR 1.3; 95% C.I. 0.6-1.8); and 'always enjoy work' (OR 0.8; 

95% C.I. 0.3-1.7). Finally, a trend between pain prevalence and the extent to which an individual 

participated in shift-work was noted (X2=4.87 (2) p<0.09). 

All associations that were significant at p<0.1 and below were put into a backward stepwise 

regression, and the resulting model contained four significant associations between pain 

prevalence in women and: 'chronic condition'; 'stress of workload'; 'full-time/part-time; and 'job 

enjoyment'. The model combining all of these factors accounted for 11 % of the variability between 

outcomes (Nagelkerke R2 = 0.11), and was of good fit (X2=1.75 (7) p<0.97). 

Adjustment had little effect on the association between pain prevalence in women and chronic 

condition, such that pain remained less likely in women without a chronic condition (Adj.OR 0.3; 

95% C.I. 0.1-0.5). Similarly, pain remained less likely in women with less stressful workloads (for 
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'Stressful = Easygoing' Adj.OR 0.4; 95% C.1. 0.2-0.9; for 'Quite easygoing' Adj.OR 0.2; 95% C.1. 

0.1-0.4; and for 'Very easygoing' Adj.OR 0.2; 95% C.1. 0.1-0.8). In addition, pain became 

significantly more likely in women working part-time (Adj.OR 1.9; 95% C.1. 1.1-3.1). 

The association between 'job enjoyment' and pain prevalence in women became significant in the 

final model, however the nature of this relationship was difficult to decipher. Although adjusted 

odds ratios suggested a tendency towards those who enjoyed their jobs being more likely to report 

pain than those who did not enjoy their jobs, 95% confidence intervals for these Adj.ORs were not 

significant (for 'sometimes enjoy work' Adj.OR 1.7; 95% C.1. 0.7-4.0; and for 'always enjoy work' 

Adj.OR 1.1; 95% C.1. 0.5-2.7). Finally, the crude trend between 'ability to cope with workload' and 

pain prevalence in women disappeared after adjustment; as did the crude trend between pain 

prevalence in women and shift-work (see Table 4.6 for ORs). 

Table 4.7 
Summary of associations between demographic factors, work variables and prevalence of general aches 
and pains in (i) Men and (ii) Women; (a) before adjustment and (b) after adjustment. Adjusted variables that 
were sianificant are given in bold. 

Men 
(a) Crude association I(b) Adjusted association 

Less likely to report pain 
Having a chronic condition'** No chronic condition *** 

Stress of workload **, 
Quite easygoing *** 
Very easygoing .*. 

Women 
(a) Crude association I(b) Adjusted association 

Less likely to report pain 
Having a chronic condition ••• No chronic condition'" 

Stress of workload**' Stressful = Easygoing** 
Quite easygoing **' 
Very easygoing •• 

Job enjoyment'* Job enjoyment (non-specific) 

Having children' Removed at Step 3 
Ability to cope with workload** Removed at Step 2 

Income* Removed at Step 1 

More likely to report pain 
FTPT** Part·time·' 

Shiftwork ' Removed at Step 2 
Ability to cope with workload" Removed at Step 1 

·p<O.1; "p<O.05; ·"p<O.01; Underlined= siCinificant at 0<0.002 for demoQraohic variables; and 0<0.006 for work variables 

(iii) Comparing prevalence data for men with prevalence data for women 

Table 4.7 below summarises the crude and adjusted associations between psychosocial variables 

and pain prevalence for (i) men and (ii) women. The association between not having a chronic 

condition and lower prevalence was virtually identical for both sexes, suggesting this association 

was independent of an interaction with gender. In addition, the association between a less 

stressful workload and lower pain prevalence was similar in both sexes, although women working 
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in 'equally stressful and easygoing' environments were also significantly associated with lower pain 

prevalence, an association that was not significant in men. 

There was also similarity between the effects of adjustment in both sexes. There was a crude 

trend towards a relationship between 'Ability to cope with workload' and pain prevalence in men 

and women before adjustment that was removed by the inclusion of other factors in both sexes. 

This suggests that the effect of 'ability to cope' on pain prevalence was independent of gender, but 

related to another variable in the model. 

Associations between two additional psychosocial factors (part-time work; less job enjoyment) and 

pain reports were also noted in women. These associations were not observable in the current 

prevalence data for men. 

From this it can be concluded that certain psychosocial work factors (part-time work and job 

enjoyment) appear to be more influential in the prevalence of general aches and pains in women, 

but not in men. In addition, the association between having a chronic condition and workload 

stress appear to exist largely independently of gender, being of similar magnitude in both sexes. 

(e) Summary of demographic and work influences on prevalence in relation to 

hypotheses 

It was hypothesised (H3) that pain prevalence would be higher in women, in older age groups, in 

less privileged socioeconomic groups, and where individuals had a chronic condition. These 

hypotheses were not wholly confirmed by current data. The association between women and 

higher prevalence of general aches and pains was confirmed, as was that between no chronic 

condition and lower prevalence of general aches and pains. Both of these associations were 

relatively resistant to adjustment for other factors. Age and socioeconomic group, however, 

showed no association with prevalence of general aches and pains in current data. 
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Hypothesis 4 predicted that pain prevalence would differ in relation to marital status and family 

size. Current data show that no such variability was observed in the crude or adjusted data, and 

therefore this hypothesis is rejected. 

Hypothesis 6 predicted that pain prevalence would be higher where: duration of employment was 

longer; control was lower; work demands were higher; where stress was more common; and where 

job satisfaction was lower. Current data showed that work factors had little relationship with the 

prevalence of general aches and pains. This was with the exception of stress, however, which 

retained a significant association with prevalence after adjustment. This association was similar to 

that observed in previous research, where general aches and pains were more prevalent in those 

with more stressful workloads. Hypothesis 6 can therefore only be partially confirmed. 

It was predicted that pain prevalence would differ in relation to different working conditions and 

between workgroups (H7)' Overall, current data show that no working condition had a significant 

effect at the adjusted level of significance, with the exception of one industry group, Higher 

Education. Individuals in this group were more likely to experience aches and pains. Hypotheses 

7, therefore, can only partially be accepted. 

Finally, Hypotheses 5 and 8 predicted that demographic and work factors would be related pain 

prevalence after adjustment. Multivariate analysis shows that this in fact was only the case for two 

of a possible nine demographic variables (gender, chronic condition), and two of a possible twenty

two work variables (perceived stress and industry groups, specifically Local Government and 

Council business). As such Hypotheses 5 and 8 can also only be partially confirmed. 
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4.4 Pain experience 

(a) Pain experience in general 

Table 4.6 below shows summary statistics for total GPO scores and sub-scores. The distribution of 

these scores was discussed in detail in Section 3.4. In general, total GPO scores were low, with 

both mean and median scores of less than ten out of a possible fifty. Moreover the modal score 

was 2.16, which illustrates the extreme negative skew in GPO data discussed in Section 3.4. Pain 

frequency and intensity were also low, all less than two out of a possible ten. Similarly, ability to 

cope, emotional aspects and impact of pain were all relatively low, all yielding scores of less than 

three out of a possible ten. Notably, the modal value for these three aspects of pain was zero. 

Table 4.8 
Summa~ statistics for GPQ scores and sub·scores 

Total GPO Score Frequency Intensity Ability to cope Emotion Impact 
Mean 9.76 1.75 1.87 1.64 2.61 1.89 

Median 9.08 0.77 1.39 1.48 2.40 1.62 
Mode 2.16 0.77 1.39 0.00 0.00 0.00 

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 49.06 9.62 9.44 10.00 10.00 10.00 

It was hypothesised that GPO scores and sub-scores for pain frequency, intensity and impact 

would be high (Hg). Table 4.8 shows that in fact this was not the case, and that pain frequency, 

intensity and impact scores are relatively low. An exploratory hypothesis for pain coping and 

emotion scores explored the nature of the sub-scores for coping with pain and pain emotions 

(EH1)' Observed scores show that these aspects of pain were also relatively less negative. To 

enable these variables to be used as outcome measures for logistic regression, pain experience 

variables were dichotomised at the median (Section 3.4). Table 4.9 shows descriptive statistics for 

each half of these scores (a) below and including the median and (b) above the median after 

dichotomisation. 
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Table 4.9 
Summary statistics for dichotomised GPQ scores and sub-scores 

GPQ Score Frequency Intensity Ability to cope 
(a) Below (b) Above (a) Below (b) Above (a) Below (b) Above (a) Below (b) Above 

& inc median & inc median & inc median & inc median 
median (9.1) median (0.77) median (1.39) median (1.482) 

(9.1) (0.77) (1.39) (1.482) 

N 669 668 670 667 808 529 728 

Mean 4.98 14.6 0.63 2.86 1.11 3.04 0.59 

Median 5.53 12.2 0.77 2.69 1.39 2.78 0 

Mode 2.16 10.2 0.77 2.69 1.39 1.94 0 

Range 9.08 

Minimum 0 
Maximum 9.08 

40 

9.1 

49.1 

0.77 

o 
0.77 

8.85 

1.15 

10 

1.39 

o 
1.39 

7.5 

1.94 

9.44 

1.48 

o 
1.48 

609 

2.9 

2.22 

2.22 

7.78 

2.22 

10 

Emotion Impact 
(a) Below (b) Above (a) Below (b) Above 

& inc median & inc median 
median (2.4) median (1.62) 

(2.4) (1.62) 

798 539 483 854 

1.24 4.64 o 2.97 

2 2.8 o 1.89 

o 2.8 o 1.62 

2.4 7.2 o 8.38 

o 2.8 o 1.62 

2.4 10 o 10 

Odds ratios were calculated in relation to the likelihood of giving a higher pain experience score 

versus a lower pain experience score for each aspect (as illustrated in Figure 4.6). 

Figure 4.6 
Examples of 2x2 comparisons for all GPQ scores and sub-scores 

GPQscore GPQscore 
higher than lower than 

Frequency Frequency i 

score score lower 
Intensity Intensity 

score score 
median & inc. higher than than & inc. higher than lower than 
(Yes) median median median median & inc. 

(No) (Yes) (No) (Yes) median 
(No) 

Yes Yes Yes - - - - - -

No No No - - - - - -
~---- ,- -

Coping Coping I 

score score lower 
Emotion Emotion 
score score lower 

Impact Impact 
score score 

higher than than & inc. higher than than & inc. higher than lower than 
median median median median median & inc. 
(Yes) (No) (Yes) (No) (Yes) median 

(No) 

Yes Yes Yes - - - - - -

No No No - - - - - -
----

Using dichotomised GPQ scores and sub-scores as the outcome variable (as in the columns in 

Figure 4.6), crude odds ratios were calculated for all levels of pain type and pain cause, as well as 

for every level of demographic and work variables. 
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(i) Pain type 

Crude pain experience differed in relation to pain type for total GPQ score (X2=23.11 (10); p<0.01), 

pain frequency (X2=64.98 (10); p<0.001), and pain emotion (X2=21.22 (10); p<0.02). Using back 

pain as the referent category, Table 4.1 Oa shows that a high GPQ score was significantly more 

likely when individuals were experiencing abdominal pain (OR 1.9, 95% CI 1.2-2.8). Neck/shoulder 

pain was more likely to yield a higher frequency score than back pain (OR 1.7, 95% CI 1.1-2.6), 

and there was trend towards higher frequency scores in joint pain also (OR 1.5, 95% CI 0.99-2.2). 

Headache, however, was less likely to yield a lower frequency score than back pain (OR 0.5, 95% 

C.1. 0.3-0.6). Pain emotion was likely to be higher in abdominal pain (OR 1.7, 95% CI 1.1-2.4) 

Odds ratios for all pain types were adjusted for gender and age using forced-entry logistic 

regression. Six models were tested, each using dichotomised GPQ scores and sub-scores 

(Frequency, Intensity, Ability to cope, Pain emotion and Impact) as the outcome variables. 

Adjustment for age and gender changed scores only very slightly. Regression models for pain 

intensity, ability to cope and impact showed that these aspects of pain were not significantly 

associated with pain type after adjustment. Higher Total GPQ scores were associated with 

abdominal pain (Adj OR 1.9 95%CI 1.2-2.8) and there was a trend towards lower Total GPQ scores 

in headache (Adj OR 0.7 95%CI 0.5-0.98). Similarly, higher pain frequency scores remained more 

likely in those experiencing neck/shoulder pain (Adj OR 1.7 95%CI 1.1-2.6); and less likely in 

headache (Adj OR 0.4 95%CI 0.3-0.6). Finally, the crude association between abdominal pain and 

higher emotion scores was reduced to a trend after adjustment (Adj OR 1.5 95%CI 1.02-2.2) 
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Table 4.10 
Likelihood of yielding high GPQ score and sub-scores less than the median in relation to (i) pain type, and (ii) pain cause given as (a) crude odds ratios and (b) odds ratios after 
adjustment for gender and age using forced-entry logistic regression (Nagelkerke R2 is given for every analysis). Significant adjusted associations are given in bold. Referent 
categories for each group are given in italics. 
(i) Pain site 

GPQScore Frequency Intensity Ability to cope Emotion Impact 
(a) Crude OR (b) Adj OR (a) Crude OR (b)Adj OR (a) Crude OR ! (b)Adj OR (a) Crude OR (b)Adj OR (a) Crude OR (b) Adj OR (a) Crude OR ! (b)Adj OR 

[95% Cl's] X'- (dn [95% Cl's] [95% Cl's] X' (dn [95% Cl's] [95% Cl's]X2 (dn [95% Cl's] [95% Cl's] X'- (dn [95% Cl's] [95% Cl's]X2 (dn [95% Cl's] [95% Cl's] X'- (dn 
! 1.0 

[95% Cl's] 
Bac 1.0 1.0 1.0 1.0 1.0 i 1.0 1.0 1.0 1.0 1.0 1.0 

Abdominal 1.9 [1.2-2.8J 23.11H 1.6 **[1.1-2.5] 1.2 [0.8-1.7J64.98** 1.0 [0.7-1.5J 1.3 [0.9-1.9J 9.19 i 1.1 [0.8-1.7J 1.5 [1.0-2.1J 11.64 1.2 [0.8-1.8] 1.7 [1.1-2.4J 21.22H 1.5 **[1.0-2.2] 1.5 [1.0-2.3] 13.53 ! 0.7 [0.3-1.6J 
Chest are 0.9 [0.4-2.0J (10) 0.8 [0.4-1.9 1.0 [0.4-2.2J (10) 1.0 [0.4-2.3J 0.8 [0.3-1.9J (10) f 0.7 [0.3-1.8J 1.0 [0.4-2.2J (10) 0.9 [0.4-2.1J 0.8 [0.3-1.9J (10) 0.7 [0.3-1.8J 1.1 [0.5-2.6J (10) i 0.8 [0.6-1.1] 

Ear nose or throa 1.2 [0.5-2.7] 1.1 JO.5-2.5J 1.8 [0.8-4.2J 1.8 [0.8-4.1J 0.8 [0.4-1.9J 1 0.7 [0.3-1.7J 0.6 [0.3-1.4J 0.6 [0.3-1.4J 2.1 [0.9-4.6J 1.9 [0.9-4.3] 0.8 [0.3-1.7J / 1.0 [0.6-1.5J 
Face and mouth 0.7 [0.4-1.3J 0.9 [0.5-1.8J 0.9 [0.5-1.5J 1.4 [0.7-2.8J 0.9 [0.5-1.6J i 1.0 [0.5-1.9J 0.8 [0.51.5J 1.1 [0.6-2.1J 1.2 [0.7-2.2J 1.3 [0.7-2.5J 0.6 [0.3-1.1J 11.1 [0.4-2.5] 

Feet or ankles 0.9 [0.5-1.7J 0.7 [0.4-1.2J 1.4 [0.7-2.7J 0.8 [0.5-1.5] 0.9 [0.5-1.8] I 0.9 [0.5-1.5J 1.0 [0.5-1.9J 0.8 [0.4-1.4J 1.2 [0.6-2.4J 1.2 [0.7-2.1J 0.9 [0.4-1.7J i 0.6 *[0.3-1.1J 
Head 0.8 [0.6-1.0J 0.7 **[0.5-1.0] 0.5 [0.3-0.6] 0.4 ***[0.3-0.6] 0.8 [0.6-1.1J I 0.8 *[0.5-1.0J 1.1 [0.8-1.4J 1.0 [0.7-1.3J 1.3 [0.9-1.7] 1.2 [0.9-1.6] 0.8 [0.6-1.1J 10.9 [0.5-1.5J 

Joints 0.9 [0.6-1.3] 0.9 [0.6-1.4J 1.5 [1.0-2.2J 1.5 *[1.0-2.3J 0.8 [0.5-1.2J i 0.8 [0.5-1.3J 0.8 [0.6-1.3J 0.9 [0.6-1.3] 0.8 [0.5-1.2J 0.8 [0.5-1.3J 1.0 [0.6-1.5] i 1.5 *[1.0-2.3J 
Limbs 0.8 [0.5-1.4J 0.8 [0.5-1.4] 1.3 [0.8-2.2J 1.3 [0.8-2.2J 1.0 [0.6-1.6J : 1.0 [0.6-1.7] 0.9 [0.5-1.5J 0.9 [0.5-1.4J 0.6 [O.4-1.1J 0.6 *[0.3-1.0J 0.9 [0.5-1.5J 11.1 [0.7-1.6] 

Neck! shoulde 1.2 [0.8-1.8J 1.2 [0.8-1.8J 1.7 [1.1-2.6J 1.7 **[1.1-2.6] 1.1 [0.7-1.7] ; 1.1 [0.7-1.6] 1.2 [0.8-1.8J 1.2 [0.8-1.8J 1.4 [0.9-2.1J 1.4 [0.9-2.1J 1.1 [0.7-1.7] ! 0.9 [0.4-1.7J 

(ii) Pain cause 
GPQScore Frequency Intensity Ability to cope Emotion Impact 

(a) Crude OR i (b) Adj OR (a) Crude OR 1 (b)Adj OR (a) Crude OR I (b)Adj OR (a) Crude OR i (b)Adj OR (a) Crude OR (b)Adj OR (a) Crude OR (b)Adj OR 
[95% Cl's] X'- (dn i [95% Cl's] [95% Cl's] X' (dn I [95% Cl's] [95% Cl's]X'-(~I [95% Cl's] [95% Cl's] X'- (dn ) [95% C/'s] [95% Cl's]X'- (dn [95% Cl's] [95% Cl's] X' (dn [95% Cl's] 

Unknown 1.0 i 1.0 1.0 I 1.0 1.0 . 1.0 1.0 i 1.0 1.0 1.0 1.0 1.0 
Life variables 1.0 [0.7-1.5] 24.72H* I 0.9 [0.6-1.4J 0.7 [0.5 -1.0J 25.42*** I 0.7 '[0.5-1.0J 1.4 [1.0-2.1J 25.18H*: 1.3 [0.9-2.0J 1.2 [0.8-1.8J 21.92** i 1.1 [0.8-1.7] 1.2 [0.8-1.8J 18.95** 1.1 [0.7-1.7] 1.2 [0.8-1.8] 60.69H* 1.2 [0.8-1.8J 

Long-term medical 4.7 [2.1-10.6J [8J I 4.1 -[1.8-9.3J 4.3 [1.9-9.7] [8J i 4.0 -[1.7-9.1J 2.9 [1.4-5.9J [8] ! 2.6 -[1.2·5.3] 6.0 [2.5-14.1J [8J I 5.2 -[2.2·12.5] 2.0 [1.0-4.0J [8J 1.7 [0.8-3.5] 7.1 [2.5-20.7] [8J 6.6 -[2.3 ·19.3] 
! 1.4 I 0.8 

I 

Non-serious ailments 1.5 [1.0-2.4] [0.9-2.3J 2.5 [1.4-4.4J [0.5-1.3J 1.9 [1.2-3.0J 11.8 **[1.1·2.9J 1.1 [0.7-1.8J I 1.2 [0.8-2.0J 2.1 [1.3-3.3J 1.9 -[1.2·3.1] 2.5 [1.5-4.2J 2.4 -[1.4-4.0] 

Old inju 1.3 [0.6-2.7J 1.4 [0.7-2.8J 2.5 [1.2-5.4J i 2.7 -[1.2·5.7] 1.4 [0.7-3.0J 1.5 [0.7·3.1J 1.0 [0.5-2.0J I 1.0 [0.5-2.2] 1.4 [0.7-2.9J 1.4 [0.7-2.9J 6.7 [2.3-19.4J 6.8 -[2.3·19.9] 

Pain problems 2.2 [1.4-3.5J 2.4 -[1.5·3.8] 2.7 [1.7-4.2J i 2.6 -[1.7-4.2] 1.9 [1.2-3.0J I 2.0 -[1.3·3.1] 1.1 [0.7-1.8J J 0.7 '[0.5-1.0J 1.3 [0.9-2.1J 1.4 [0.9-2.2J 2.6 [1.6-4.1] 2.7 -[1.7-4.3] 

i 1.8 I 2.0 -[1.4·2.9] 
i 

Recentinju 2.0 [1.4-2.8J 2.1 -[1.4·3.0] 1.7 [1.2-2.5J -[1.2·2.6] 1.9 [1.3-2.7J 1.5 [1.0-2.1J I 4.0 -[1.7·9.1] 1.0 [0.7-1.5J 1.0 [0.7-1.5] 2.7 [1.8-4.0J 2.7 -[1.8-4.1] 

Short-term medical 1.7 [1.2-2.6J 1.7 -[1.2·2.5] 1.6 [1.1-2.3J i 1.6 **[1.1·2.4] 1.4 [0.9-2.0J I 1.3 [0.9·2.0J 1.1 [0.7-1.8J I 1.3 [0.9-1.9J 1.6 [1.1-2.4J 1.6 -[1.1-2.4] 2.3 [1.5-3.4J 2.2 -[1.5·3.3] 

Stress 1.6 [1.0-2.6] 1.4 [0.9-2.4J 1.2 [0.7-1.9J i 1.1 [0.6-1.8J 1.4 [0.9-2.4J 1.3 [0.8-2.2] 1.1 [0.7-1.8J i 1.0 [0.6-1.8J 1.3 [0.8-2.2J 1.2 [0.7-2.0J 1.7 [1.0-2.8J 1.5 [0.9-2.6J 
Workenvironmen 1.0 [0.7-1.5] ! 1.0 [0.6-1.4J 1.2 [0.8-1.8J i 1.2 [0.8-1.8J 1.4 [0.9-2.1] 1.3 [0.9-2.0J 1.1 [0.7-1.8J i 1.1 [0.7-1.7] 1.5 [1.0-2.3J 1.5 '[1.0-2.2J 1.1 [0.8-1.7J 1.1 [0.7-1.7] 

*e<O.1; **e<O.05; ***p<O.01 
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(ii) Pain cause 

Several crude associations were found between GPQ scores and sub-scores and different pain 

causes (see Table 4.1 ~b). Those who attributed their pain to 'long-term medical problems' were 

nearly five times more likely to have a high total GPQ score than those who did not know the cause 

of their pain (OR 4.7, 95% CI 2.1-10.6). In addition, those who attributed their pain to 'recent 

injury' or to 'pain problems' were also twice as likely to have high GPQ scores than those who 

stated that the cause of their pain was unknown (OR 2.0, 95% CI 1.4-2.8; and OR 2.2, 95% CI 1.4-

3.5 respectively). Crude analyses showed that individuals who attributed their pain to 'long-term 

medical problems' were also more likely to report: higher levels of frequency (OR 4.3, 95% CI 1.9-

9.7); higher intensity pain (OR 2.9,95% CI1.4-5.9); pain that was more difficult to cope with (OR 

6.0, 95% CI 2.5-14.1); and pain that had a greater impact on their daily lives (OR 7.1, 95% CI 2.5-

20.7). In addition, the likelihood of experiencing pain of notable emotional consequence was higher 

in individuals blaming their pain on 'non-serious ailments' than in those attributing their pain to 

unknown causes (OR 2.1, 95% CI 1.3-3.3). Pain attributed to 'recent injury' (OR 2.7,95% CI 1.8-

4.0) and pain caused by old injury (OR=6.7, 95% CI 2.3-19.4) were also more likely to yield a 

higher impact score than pain from unknown causes, as was pain from. Individuals who had been 

diagnosed with a pain problem were more likely to give higher pain frequency scores (OR 2.6, 95% 

CI 1.7-4.2) than those who did not know the cause of their pain, although their reported pain 

intensity was comparable to those suffering from 'recent injury', and/or 'non-serious ailments' (see 

Table 4.1 ~b). 

Odds ratios for all pain causes were adjusted for gender and age by forced-entry logistic 

regression, using dichotomised GPQ score and sub-scores (Frequency, Intensity, Ability to cope, 

Pain emotion and Impact) as outcome variables in turn. Adjustment altered the relationships 

between pain cause and pain experience substantially (see Table 4.1 ~b). 

Firstly, several significant crude associations became non-significant. Specifically, this occurred 

for: 'non-serious ailments' and Total GPQ; stress-related pain and Total GPQ; 'non-serious 

ailments' and pain frequency; 'long-term medical problems' and pain emotion; and stress-related 

pain and pain impact (see Table 4.1 ~b). 
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Several associations were relatively unchanged by adjustment, however. Using pain of 'unknown 

cause' as a referent value, and pain caused by 'long-term medical problems' remained: more 

frequent (Adj OR 4.0 95% CI 1.8-9.3); more intense (Adj OR 2.6 95% CI 1.2-5.3); more difficult to 

cope with (Adj OR 5.2 95% CI 2.2-12.5); and more disruptive (Adj OR 6.695% CI 2.3-19.3). 

Similarly, pain from 'short-term medical problems' remained more frequent (Adj OR 1.6 95% CI 1.1-

2.4) and more emotional (Adj OR 1.695% CI 1.1-2.4). In addition, individuals suffering pain as a 

result of 'non-serious ailments' were more likely to report higher: pain intensity (Adj OR 1.8 95% CI 

1.1-2.9); emotion (Adj OR 2.1 95% CI 1.3-3.3), and impact (Adj OR 2.4 95% CI 1.4-4.0). 

Pain caused by 'recent injury' remained more frequent (Adj OR 1.8 95% CI 1.2-2.6), more intense 

(Adj OR 2.0 95% CI1.3-3.1), less easy to cope with (Adj OR 4.095% CI1.7-9.1) and more 

disruptive (Adj OR 2.7 95% CI 1.5-3.3), whereas those suffering from the pain of an 'old injury' 

were only likely to be troubled by pain frequency (Adj OR 2.7 95% CI 1.2-2.7) and impact (Adj OR 

6.895% CI 2.3-19.9). Finally, individuals suffering from 'pain problems' were more likely to 

experience pain of higher frequency (Adj OR 2.6 95% CI1.7-4.2), higher intensity (Adj OR 2.0 95% 

CI 1.3-3.1), and greater impact (Adj OR 2.7 95% CI 1.7-4.3). Adjustment also uncovered a trend 

between individuals attributing their pain to a 'pain problem' and increased ability to cope with the 

pain (Adj OR 0.7 95% CI 0.5-1.0). 

(iii) Summary of pain experience, pain type and pain cause in relation to hypotheses 

It was hypothesised that GPQ scores and sub-scores for pain intensity, frequency and impact 

would differ in relation to pain type and pain cause (H1O). In addition, Exploratory Hypothesis 2 

explored the possibility that sub-scores for coping with pain and pain emotions would differ in 

relation to pain type or pain cause. 

Observed scores show that there was significant variability in relation to pain types across GPQ 

scores, pain frequency, and pain emotion. However, no significant differences were found for pain 

intensity, perceived ability to cope, nor pain impact in relation to pain type. Pain experience scores 

differed substantially in relation to pain cause, whereby pain was seen as significantly less negative 

by those attributing their pain to unknown causes. Those with 'long-term medical problems', 'pain 
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problems' and in some cases 'old injury' and 'recent injury' were more likely to describe their pain 

experiences in more negative terms. Hypothesis 10 therefore can be partially confirmed for pain 

site (across total GPO scores and pain frequency, but not pain intensity and impact), and can be 

confirmed across all experience scores for perceived pain cause. Exploratory Hypothesis 2 was 

also partially supported, as coping scores differed in relation to pain cause, and emotion scores 

differed in relation to pain type and pain cause. 

(b) Pain experience in relation to psychosocial factors 

To examine the relationship between demographic factors, work variables and pain experience, the 

likelihood of scoring lower than the median score on the dichotomised GPO scale and sub-scales 

was explored. In order to reduce the likelihood of a Type I error in crude (unadjusted) calculations, 

a Bonferoni calculation was carried out. Allowing for nine tests for each demographic variable, the 

value of P taken to be significant in all comparisons relating to demographic variables was reduced 

from 0.05 to 0.006. There were twenty-three work variables, therefore after Bonferoni adjustment, 

required the value of P taken to be significant in all comparisons relating to work variables to be 

reduced from 0.05 to 0.002. Adjusted and unadjusted associations are discussed below in relation 

to specific aspects of the pain experience: Total GPO; and sub scores for pain frequency, pain 

intensity, ability to cope with pain, pain-related emotion, and impact of pain (see Tables 4.11-4.14). 

(i) Associations between demographic factors, work variables and Total GPQ score 

Table 4.11a below summarises the crude analyses for Total GPO scores. Gender was crudely 

associated with pain experience, such that overall GPO scores were significantly more likely to be 

higher in women than in men (OR 1.4, 95% CI 1.2-1.8). Compared to SEG V, there were trends 

towards Total GPO score being lower in those belonging to more privileged socioeconomic groups, 

although none of these confidence intervals were significant (see Table 4.11). Total GPO was 

lower in individuals with three children or less (Table 4.11), as well as in those without a chronic 

condition (OR 0.5, 95% C.I. 0.4-0.6). No significant crude associations were found between age, 

Carstairs score, marital status, or spouse employment status. 

In relation to work variables, high Total GPO scores were significantly less likely where individuals 
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viewed their jobs to be: more non-manual than manual (see Table 4.10 for crude ORs; X2=19.23 

(4) p<0.01); more skilled than unskilled (see Table 4.10 for crude ORs; X2=25.34 (4) p<0.001); and 

more professional than unprofessional (see Table 4.10 for crude ORs; X2=19.23 (4) p<0.01). 

These were complicated associations, as although there appeared on be an effect on odds ratios, 

confidence intervals included 1.0, casting doubt on their significance (for example, 'equally manual 

and non-manual' had an OR of 0.7 and a 95% confidence interval of 0.5 to 1.1). 

Lower Total GPO scores were less likely in those who: never worked shifts (OR 0.6, 95% C.1. 0.5-

0.8); described their jobs as comprising more mental tasks than physical (see Table 4.12); were in 

jobs they wanted to stay in (OR 0.6,95% C.1. 0.5-0.8); and had more control over their own breaks 

(OR 0.6, 95% C.1. 0.4-0.7). There was also a complex association between lower Total GPO 

scores and perceived stress of workload. Using 'very stressful' as a referent group, those 

describing their workloads as 'equally stressful and easygoing' (OR 0.5, 95% C.1. 0.3-0.7) and 

'quite easygoing' (OR 0.4, 95% C.1. 0.3-0.7) were less likely to report higher Total GPO scores, 

whereas those reporting their workloads as 'very easygoing' were not significantly different from 

those reporting their jobs as 'very stressful'. 

Backward stepwise regression adjusted for all demographic and work variables significant at p<0.1 

in the crude analysis (see Table 4.19 below for a list of variables entered into the model). This 

adjustment removed one non-significant variable at each step (see Tables 4.11 and 4.12), which led 

to the removal of the crude associations between Total GPO and SEG, income, professional 

component of job, extent of shift-work, conventionality of hours, organisation of tasks, physicality of 

workload, ability to cope with workload and control of tasks from analysis (see Tables 4.11, 4.12 

and 4.19 below). 

In the final model, seven variables remained significant at the p<0.05 level: gender; chronic 

condition; 'manual/non-manual'; 'unskilled/skilled'; 'hours/day'; stress of workload; and desire to 

continue in job. This model was of good fit (X2=8.41 (8); n.s.), and explained 12% of the variability 

between higher and lower Total GPO scores. After adjustment for other variables, the association 

between gender and Total GPO score changed very little, such that women remained more likely to 
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report higher Total GPO scores than men (Adj OR 1.6, 95% C.1. 1.2-2.0). Associations for family 

characteristics and the presence of a chronic condition also remained similar to the crude 

association after adjustment. In the final step, those with a smaller family or no children at all were 

less likely to report high GPO scores (Adj ORs: for 'two children' 0.3, 95% C.1. 0.1-0.7; for 'no 

children' 0.4, 95% C.1. 0.2-1.0). Similarly, after adjustment, those without a chronic condition were 

less likely to report a lower Total GPO score than those with one (Adj OR 0.5,95% C.1. 0.4-0.6). 

Many of the associations between work variables and lower Total GPO scores were also only 

minimally altered by adjustment. Specifically, high GPO scores remained less likely in individuals 

reporting their jobs to be 'equally stressful and easygoing' (Adj OR 0.6, 95% C.1. 0.4-0.8); and 

'quite easygoing' (Adj OR 0.5, 95% C.1. 0.3-0.8). 

The association between daily working hours and Total GPO score was altered considerably when 

other variables were taken into consideration. The non-significant association between working 

shorter hours in the crude analysis (1.4,95% C.1. 1.1-1.8) became significant after adjustment, and 

reversed, such that working shorlerhours became associated with lower Total GPO score (Adj OR 

0.6,95% C.1. 0.5-0.8). 

There were trends towards lower Total GPO scores in individuals who: worked in more non-manual 

jobs than those in more manual jobs (for 'mostly non-manual' Adj OR 0.6,95% C.1. 0.4-1.0); never 

worked shifts (Adj OR 0.7, 95% C.1. 0.5-1.0); and those who expressed a desire to continue in their 

current position (Adj OR 0.7, 95% C.1. 0.5-1.0). The adjusted association between the entire 

variable 'unskilled/skilled' and Total GPO was somewhat complex. Although this work aspect 

contributed significantly contributed significantly to the overall variability between outcome values 

(X2=11.52 (4) p<0.02) in the final step, none of the discrete categories within this variable were 

significant. 
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(ii) Associations between demographic factors, work variables and Pain Frequency score 

In the crude analysis, perception of pain frequency differed in relation to age (X2=16.08 (4), 

p<0.0002) and there was a non-significant trend towards older individuals giving higher frequency 

scores (see Table 4.9 above for crude ORs). Individuals in SEG I were significantly less likely to 

report a higher frequency score than SEG V in the crude analysis (OR 0.3, 95%CI 0.1-0.9; 

X2=19.87(5) p<0.002), and those without a chronic condition were half as likely to experience 

frequent pain as those with a chronic condition (OR 0.5,95% C.1. 0.4-0.7); X2=18.92 (1), p<0.002). 

There were some trends towards elevated pain frequency in women (X2=4.73 (1)), and in 

individuals who had three children (X2=7.33 (3)) however, these associations failed to reach 

significance at the 0.002 level (see Table 4.9 for respective ORs). 

In the crude analysis, physical work appeared to be associated with higher pain frequency, as 

unadjusted frequency scores were lower: where individuals had a non-manual component in their 

jobs (X2=19.23 (4), p<0.001); where individuals were working in more skilled jobs (X2=24.41 (4) 

p<0.001) and/or reported their tasks to include some level of mental effort as opposed to purely 

physical (X2=27.58 (4), p<0.001) (see Table 4.13 below for all respective ORs). Higher pain 

frequency was less likely where individuals worked more conventional hours (X2=18.33 (2), 

p<0.001); and where individuals had more control over their own breaks (X2=13.73 (2), p<0.001). 

In addition, pain of higher frequency was less likely where individuals wished to continue in their 

current position (OR 0.6, 95% CI 0.5-0.8; X2=16.01 (1), p<0.001). 

Adjustment for all demographic and work factors through backward stepwise regression removed 

all associations between variables and higher pain frequency scores, with the exception of gender, 

chronic condition, 'skilled/unskilled', conventional hours, ability to organise tasks, and desire to 

continue in job, all of which remained significant in the last step. The final step was of good fit 

(X2=0.95 (8), n.s.), and accounted for 8% of the final variability between outcomes (Nagelkerke 

R2=0.08). 

The association between gender and pain frequency remained relatively unchanged by adjustment, 

with frequency scores remaining higher in women (Adj OR 1.5, 95% C.1. 1.1-1.9). This was also 
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the case for the association between chronic condition and pain frequency, as pain remained less 

frequent in those without a chronic condition (Adj OR 0.5, 95% CI 0.3-0.7). There was still an 

association between age and pain frequency, although this was somewhat difficult to interpret. The 

entire variable 'age' contributed significantly to the final model (X2=11.48 (4), p<0.02) but none of 

the specific age group categories could be identified as the single contributors. There appeared to 

be a trend towards older individuals experiencing more frequent pain, although adjusted ORs were 

not significant (see Table 4.9 for Adj ORs). 

The association between 'skilled/unskilled' and pain frequency also remained relatively unchanged 

by adjustment, as higher pain frequency scores remained less likely where individuals worked in 

more skilled jobs (Adj ORs: for 'Mostly skilled' 0.6, 95% CI 0.3-0.9; using 'Mostly unskilled' as a 

referent group). 

Several crude associations between work factors and pain frequency disappeared after adjustment 

for other factors. Specifically, these were associations between pain frequency and: 'manual/non

manual'; 'physicality of workload'; 'conventionality of hours'; and 'control of breaks'. However, the 

association between pain frequency and 'desire to continue in current job' remained unchanged, 

with higher pain frequency being less likely where individuals wanted to continue in their current 

positions (Adj OR 0.6, 95% CI 0.5-0.8). Three associations between pain frequency and work 

factors were uncovered by adjustment: for industry type, organisation of tasks, and stress. None of 

the crude associations between these work factors and pain frequency were significant. Pain 

frequency scores were significantly higher where individuals worked in Emergency Services and 

Media (Adj ORs: 2.4, 95% CI 1.2-5.0, and 2.2, 95% CI 1.2-4.1 respectively, using 'Heavy industry' 

as a referent group). Pain frequency scores were significantly lower where individuals were able to 

organise more of their own tasks (Adj ORs: for 'Always organises own tasks' 0.6, 95% CI 0.3-0.9; 

using 'Never organises own tasks' as a referent group). The association between stress and pain 

frequency also became significant after adjustment, and was complex, with those reporting jobs to 

be 'quite easygoing' over four times as likely to report higher frequency scores than those 

describing their jobs as 'very stressful' (see Figure 4.7 below). 
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Figure 4.7 
Odds ratios for prevalence of pain frequency 

by 'Very stressful'·'Very easygoing' 

• Adjusted OR 

o Crude OR 

0.5 1.5 2 2.5 3 3.5 4 4.5 
Likelihood of reporting a high pain frequency score using 'Very stressful' as a referent group 

(iii) Associations between demographic factors, work variables and Pain Intensity score 

Table 4.11 iii shows that unadjusted pain frequency scores tended to be higher in women (OR 1.5, 

95% CI 1.2-1.8). There was a trend towards lower pain intensity scores in more privileged 

socioeconomic groups, although this trend was not linear, and was not significant (see Table 4.11). 

There was some variability in other demographic factors; however, none of these were significant 

in the crude analysis (see Table 4.11). 

In relation to work variables, there were four significant crude associations with pain intensity 

scores: 'income'; 'stress of workload'; 'desire to continue in job'; and 'control of breaks'. Using 

'Under £10000' per annum as a referent category, individuals were less likely to report higher 

frequency scores when they were in receipt of £50 000 per annum or more (OR 0.2, 95% CI 0.1-

0.6). Individuals who found their workload: 'quite stressful'; 'equally stressful and easygoing' or 

'quite easygoing' were more likely to report lower pain intensity (see Figure 4.8 below). 
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Figure 4.8 
Odds ratios for pain intensity 

by 'Very stressful'·'Very easygoing' 

Very stressful _ ••••••••••••••••• • Adjusted OR [95% Gil 

1 0.7 (0.5-1.21 
Quite stressful I 0.7 [0.5-1.1J 

o Crude OR [95% C[l 

.......... ~ 0.6 (0.4-1.0}" 
Stress=easygoing II I 0.6 [0.4.o.8J 

I 0.6 (0.3-1.0}" 
Quite easygoing I 0.5 [0.3-0.8J 

11.4 (0.5-3.6} 
Very easygoing I 1. 4 [0.5-3.5J 

o M 1~ 
Likelihood of reporting a high Pain Intensity score using 'Very stressful' as a referent group 

In addition, the crude analysis showed that individuals who wanted to continue in their current jobs 

were significantly less likely to report a higher pain intensity than those who wanted to move on 

. (OR 0.7, 95% CI 0.5 -0.9). Similarly, those who could take a break whenever they needed one 

were less likely to report pain of higher intensity than those who had no control over their breaks 

(OR 0.6, 95% CI 0.5 -0.8). There was an unadjusted trend towards lower pain intensity scores 

where individuals never worked shifts (using 'always works shifts' as a referent category, OR 0.7, 

95% CI 0.5 -1.0). 

After adjustment for all demographic and work factors, the association between higher pain 

frequency, after ten steps, the stepwise regression identified nine factors that remained significantly 

associated with higher pain intensity scores: 'gender', 'size of family'; 'chronic condition'; 'industry', 

'income'; 'unskilled/skilled'; 'hours/day'; 'stress of workload'; and 'desire to continue in current job'. 

This final model was of good fit (X2=5.4 (8), n.s.), and contributed to 11 % of the variability between 

outcomes (Nagelkerke R2=0.1 07. 

Associations between pain intensity scores and 'gender', 'income', 'stress', and 'desire to continue 

in job' were relatively unchanged by adjustment. Pain intensity was more likely to be higher in 

women (Adj OR 1.6, 95% CI 1.2-2.1), and more likely to be lower in those in the highest salary 

bracket (Adj OR 0.2,95% CI 0.1-0.7), and/or in those who wanted to continue in their current job 
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(Adj OR 0.4, 95% CI 0.5-0.9). Pain intensity was also likely to be lower in individuals describing 

their jobs as somewhere in between 'stressful' and 'easygoing' (see Figure 4.8). The adjusted 

association between having a chronic condition and pain intensity became slightly less significant, 

although it remained significant overall (Adj OR 0.7,95% CI 0.5-0.97); 

Three significant crude associations disappeared after adjustment for other factors: socioeconomic 

group (removed at Step 4, see Table 4.11); shift-work (removed at Step 9, see Table 4.14); and 

control of breaks (removed at Step 7, see Table 4.14). 

Finally, several associations that were only marginally associated with higher pain intensity became 

significant when other variables were taken into consideration. Specifically, these were: 'family 

size'; 'industry'; 'unskilled/skilled'; and 'hours/day'. Higher pain intensity scores were less likely; 

where individuals had smaller families than where individuals had more than three children (see 

Table 4.12 for Adj ORs); where individuals worked in the Health Services (Adj OR 0.4,95% CI 0.2-

0.9); and where individuals worked fewer hours every day (Adj OR 0.6, 95% CI 0.4-0.8). The 

factor 'unskilled-skilled' remained in the final model as a significant association (X2=9.3 (4), 

p<0.05), although the nature of this association is unclear, as none of the individual categories in 

this variable were significant (see Table 4.12). 
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Table 4.11 
Demographic variables and likelihood of yielding a higher score (> median) on measures of pain experience (Total GPQ, Frequency and Intensity) given as: (a) Crude ORs and (b) ORs 
after adjustment using backward stepwise logistic regression given as at the last step the variable was included in the analysis. Adjusted that remained in the last step are given in bold. 
Nagelkerke R2 values are given for each step. Referent groups are given in italics. 

Total GPQ Frequency Intensity 
(a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR (a) Crude OR I (b) Adjusted OR 

[95% C.I.] X2(dfj [95% C.I.] [95% C.I.] X2(dfj [95%C.I.] Removed at [95% C.I.] X2(dfj I [95%C.I.] Removed at 
Men 1.0 1.0 1.0 1.0 1.0 ! 1.0, 

Women 1.4 [1.2-1.8] IDll- 1.6 ***[1.2-2.0] Remained at 1.3 [1.0-1.6] 4.73** 1.5 ***[1.1-1.9] Remained at 1.5 [1.2-1.8] ill*** i 1.6 ***[1.2-2.1] Remained at 
(1) .001 Last Step (1).030 Last Step (1).001 last step 

Aged 16-25 1.0 R2=0.12 1.0 1.0 R2:0.12 1.0 R2=0.11 
26-35 0.7 [0.5-0.9] 6.14 0.7 [0.5-1.0] 16.08*" 0.8 [0.6-1.2] Remained at 0.8 [0.6-1.2] 2.65 
36-45 0.7 [0.5-1.0] (4) 0.9 [0.6-1.3] (4) 1.0 [0.7-1.5] Last Step 1.0 [0.7 -1.4] (4) 
46-55 0.7 [0.5-1.0] 1.3 [0.9-1.9] 1.4 [0.9-2.1] R2:0.12 0.8 [0.6-1.2] 
56-65 0.8 [0.5-1.4] 1.4 [0.8-2.5] 1.5 [0.8-2.7] 1.0 [0.6-1.8] 

SEG Unskilled 1.0 1.0 1.0 1.0 1.0 1.0 
Partly skilled 0.5 [0.2-1.5] 16.6- 0.7 [0.2-2.1] Removed at 0.6 [0.2-1.8] 19.87*" 0.7 [0.1-2.9] Removed at 0.7 [0.3-1.9] 21.23"* 0.9 [0.3-2.8] Removed at 

Manual skilled 0.8 [0.3-2.2] (5).002 1.1 [0.4-3.6] Step 7 0.6 [0.2-1.9] (5) .001 0.7 [0.1-3.3] Step 1 1.0 [0.4-2.6] (5).000 1.4 [0.4-4.4] Step 4 
Non-manual skilled 0.6 [0.2-1.7] 1.2 [0.4-3.6] R2=0.14 0.4 [0.1-1.0] 0.9 [0.2-4.3] R2=0.15 0.8 [0.3-2.1] 1.5 [0.4-4.9] R2=0.12 

Managerial & Intermediate 0.5 [0.2-1.3] 0.9 [0.3-2.9] 0.3 [0.1-1.0] 0.7 [0.1-3.4] 0.7 [0.3-1.8] 1.5 [0.5-4.9] 
Professional 0.4 [0.1-1.1] 0.9 [0.3-2.8] 0.3 [0.1-0.9] 0.8 [0.1-4.0] 0.5 [0.2-1.2] 1.2 [0.3-4.3] 

Carstairs Least affluent 1.0 1.0 1.0 
score 6 1.5 [0.6-4.1] 2.87 1.7 [0.6-4.6] 1.2 [0.4-3.2] 5.31 

5 1.3 [0.5-3.2] [6] 2.0 [0.8-5.0] 1.1 [0.4-2.8] [6] 
4 1.0 [0.4-2.3] 1.7 [0.7-4.1] 0.9 [0.4-2.3] 
3 1.3 [0.5-3.2] 2.5 [1.0-6.4] 1.2 [0.5-3.1] 
2 1.4 [0.6-3.5] 3.0 [1.2-7.9] 1.2 [0.5-3.2] 

Most affluent 1.2 [0.5-3.3] 1.7 [0.6-4.7] 2.1 [0.8-5.7] 

Maniedlliving with partner 1.0 1.0 1.0 
Single 1.1 [0.9-1.4] 0.39 1.0 [0.8-1.3] 0.01 1.0 [0.8-1.3] 0.01 

(1) (1) (1) 
Spouse works 1.0 1.0 1.0 

Spouse doesn't work 1.0 [0.7-1.4] 0.05 1.3 [0.9-1.8] 2.09 (1) 1.3 [0.9-1.8 1.8 (1) 
(1) 

More than 3 children 1.0 1.0 1.0 1.0 1.0 1.0 
3 children 0.6 [0.2-1.3] 15.61- 0.5 [0.2-1.3] Remained at 1.3 [0.6-2.9] ill*** 1.4 [0.6-3.3] Removed at 0.5 [0.2-1.0] 8.78* 0.5 *[0.2-1.1] Remained at 
2 children 0.4 [0.2-0.9] (4).004 0.3 ***[0.1-0.7] Last Step 0.7 [0.3-1.5J (4).005 0.9 [0.4-2.0J Step 13 0.4 [0.2-0.8] (4).07 0.4 ***[0.2-0.8] Last step 

1 child 0.4 [0.2-0.9J 0.4 *[0.2-1.1] R2=0.12 0.8 [0.3-1.7J 0.9 [0.4-2.1] R2=0.12 0.4 [0.2-1.0J 0.4 **[0.2-1.0] R2=0.11 
No children 0.4 [0.2-0.9J 0.4 **[0.2-1.0] 0.6 [0.3-1.3] 0.8 [0.31.7] 0.4 [0.2-0.8J 0.4 ***[0.2-0.8] 

With a chronic condition 1.0 1.0 1.0 1.0 1.0 1.0 
Without a chronic condition 0.5 [0.4-0.6] 27.91"* 0.5 ***[0.4-0.6] Remained at 0.5 [0.4-0.7J 18.92*" 0.5 ***[0.4-0.7] Remained at 0.7 [0.5-0.9J 5.74" 0.7 **[0.5-1.0] Remained at 

(1).000 Last step (1).000 Last Step (1).017 Last step 
R2:0.12 R'=0.12 R2=0.11 

*p<0.1; **p<0.05; ***p<0.01; Underlined= significant at p<0.006 
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Table 4.12 
Work variables and likelihood of yielding a higher Total GPQ score (> median) given as: (a) Crude DRs and (b) DRs after adjustment using backward stepwise logistic regression given as 
at the last step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and adjusted variables that remained in the last step are given in bold. 
Nagelkerke R2 values are given for each step. Referent groups are given in italics. 

(a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR 
[95%C.I.] )(2 (dn [95%C.1.] [95% C.I.] X' (dn [95% C.I.] [95% C.I.] X' (dn [95% C.I.] 

Heavy Industry production & research 1.0 35hrslwk 1.0 Very stressful 1.0 1.0 
Banks & Financial services 1.6 [0.9-2.8] 12.75 20-34 hrs/wk 1.1 [0.8-1.6] 1.32 Quite stressful 0.6 [0.4-1.0] 20.88tt' 0.6 "[0.4-1.0] Remained at 

Computer industry 1.5 [0.9-2.4] (9) <20 hrs/wk 1.1 [0.7-1.7] (3) Stressful = Easygoing 0.5 [0.3-0.7] (4) 0.6 ***[0.4-0.8] Last Step 

Emergency service 2.0 [1.0-4.1] >35 hrs/wk 0.8 [0.4-1.6] Quite easygoing 004 [0.3-0.7] 0.5 "*[0.3 -0.8] R'=O.12 

Food production & distribution 2.7 [1.4-5.3] Very easygoing 1.5 [0.6-4.2] 1.5 [0.5-4.2] 
Health services 1.6 [0.9-2.8] Full-time 1.0 

Higher Education 104 [0.8-2.6] Part-time 0.9 [0.6-104] 0.01 Difficult to cope a lot of the time 1.0 1.0 
Local government & council business 1.9 [1.0-3.4] (1) Easy to cope = Difficult to cope 0.7 [0.4-1.1] 6.79' 0.9 [0.5-1.7] Removed at 

Pharmaceutical production & research 1.3 [0.8-2.1] Shifts always 1.0 1.0 Easy to cope a lot of the time 0.5 [0.3-0.9] (3) 0.8 [004-1.6] Step 1 

Media 104 [0.8-2.6] Sometimes 0.8 [0.5-1.2] ill'" 0.8 [0.5-1.3] Removed a Well within capabilities 0.7 [004-1.2] 0.9 [0.5-1.7] R2=O.15 

Never 0.6 [0.5-0.8] (2).001 0.7 "[0.5-1.0] Step 8 

Under 10K 1.0 1.0 R2=O.13 Autonomous 1.0 
10-24K 0.9 [0.7-1.3] 11041" 1.3 [0.7 -2.3] Removed at Permanent 1.0 Autonomous> Teamwork 1.0 [0.6-1.8] 5.79 
25-39K 0.7 [0.5-0.9] (4).022 1.2 [0.5-2.9] Step 2 Temporary 1.0 [0.9-1.2] 0.04 (1) Autonomous = Teamwork 0.9 [0.5-1.7] (4) 
40-54K 0.6 [0.3-1.0] 1.2 [004-3.1] R2=O.14 Autonomous < Teamwork 0.8 [0.5-1.5] 
Over55K 0.6 [0.3-1.2] 1.0 [0.3-2.9] Conventional hrs never 1.0 1.0 Teamwork 1.3 [0.7-2.4] 

Sometimes 0.9 [0.6-1.2] 8.24tt 1.1 [0.8-1.7] Removed a 
Manual 1.0 1.0 Always 0.7 [0.5-0.9] (2) 1.2 [0.8-1.8] Step 3 Never enjoy job 1.0 

Manual> Non-manual 1.2 [0.7-2.1] 19.23tt' 1.3 [0.7 -2.4] Remained aI R2=O.14 Sometimes enjoy job 0.7 [004-1.1] 3.39 (2) 
Manual = Nonmanual 0.7 [0.5-1.1] (4).001 0.8 [0.5-1.3] Last Step Organise tasks never 1.0 1.0 Always enjoy job 0.6 [004-1.0] 

Manual < Non-manual 0.6 [004-0.9] 0.6 **[0.4-1.0] R'=O.12 Sometimes 0.6 [0.4-1.0] 6.58" 0.7 [0.4-1.2] Removed a 
Non-manual 0.6 [0.4-0.8] 0.6 "[0.4-0.9] Always 0.6 [004-0.9] (2) 0.8 [0.5-1.3J Step 6 Job not secure 1.0 

R2=O.14 Job secure 1.0 [0.8-1.3J 0.03 (1) 
Unskilled 1.0 1.0 Computer use always 1.0 

Unskilled> Skilled 0.8 [OA-1.4J 0.9 [0.5-1.6] Remained aI Sometimes 0.9 [0.7-1.1J 2.78 (2) No desire to continue in job 1.0 1.0 
Unskilled = Skilled 1.0 [0.6-1.7] 1.3 [0.8 -2.3] Last Step Never 1.2 [0.9-1.8J Desire to continue in job 0.6 [0.5-0.8J J.1Jll!'tt 0.7 **[0.5-1.0] Remained at 

Unskilled < Skilled 0.9 [0.5-1.4J 1.1 [0.7 -1.9] R'=O.12 (1) Last Step 

Skilled 0.5 [0.3-0.8J 0.7 [0.4-1.2] Physical 1.0 1.0 Others control breaks 1.0 1.0 R'=O.12 

Physical> Mental 0.7 [0.3-1.5] 20.99''' 0.8 [004-1.9] Removed a' Others control = Own control 0.8 [0.6-1.2] 19.1'tt 1.0 [0.6-1.5] Removed at 
Unprofessional 1.0 1.0 Physical = Mental 0.5 [0.2-0.9J (4) 0.6 [0.2-1.2J Step 5 Own control of breaks 0.6 [OA-0.7J (2) 0.7 "[0.5 -1.0] Step 4 

Unprofessional> Professional 0.7 [004-1.1] 17.11''' 0.8 [OA-1.6J Removed at Physical < Mental 0.3 [0.2-0.6J 0.6 [0.2-1.3] R2=O.14 R2=O.14 

Unprofessional = Professional 1.3 [0.9-2.0] (4).002 1.6 [0.8-3.0] Step 9 Mental 004 [0.2-0.7] 0.6 [0.3-1.5] Irregular breaks 1.0 
Unprofessional < Professional 0.8 [0.5-1.2] 0.9 [0.5-1.8] R2=O.15 Regular = Irregular 0.8 [0.6-1.1J 2.57(2) 

Professional 0.7 [0.5-0.9J 1.0 [0.6-1.6J Regular breaks 0.9 [0.7-1.2] 

over 8 hours/day 1.0 1.0 Short breaks «15minl4hrs) 
8 hourslday and below 104 [1.1-1.8J 6.53tt 0.6 ***[0.5-0.8] Remained aI Long = Short 0.9 [0.7-1.1] 1.94 

(1).011 Last Step Long breaks (>15min/4hrs) 1.1 [0.8-1.6J (2) 
R'=O.12 

'p<0.1; "p<0.05; "'p<0.01; Underllned= Significant at p<0.002 
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Table 4.13 
Work variables and likelihood of yielding a higher Frequency score (> median) given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic regression given as 
at the last step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and adjusted variables that remained in the last step are given in bold. 
Nagelkerke R2 values are given for each step. Referent groups are given in italics. 

(a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR 
[95%C.I.J )(2 (dij [95%C.I.J [95%C.1.] )(2 (dij [95%C.I.J [95%C.I.J )(2 (dij [95%C.I.J I 

Heavy Industry production & research 1.0 1.0 35 hrslwk 1.0 Very stressful 1.0 11.0 I 
I 

Banks & Financial services 1.0 [0.6-1.8] 18.2r O.B [0.4·1.5] Remained 20-34 hrs/wk 1.0 [0.7 -1.4] 1.95 Quite stressful 1.1 [0.7-1.6J 14.17-1 1.2 [0.B·1.9] 

f-~' Computer industry 1.3 [0.8·2.0] (9) 1.3 [0.B·2.1] at Last Step <20 hrs/wk 1.3 [0.9-2.1] (3) Stressful = Easygoing 0.8 [0.6·1.2J (4) 10.9 [0.6·1.4] astStep 

Emergency service 2.1 [1.0-4.1] 2.4 "[1.2·5.0] R2:0.12 >35 hrs/wk 0.9 [0.4-1.8] Quite easygoing 0.8 [0.5-1.3J i O.B [0.5·1.4] R2:0.12 

Food prod uction & distribution 2.0 [1.0·3.9] 1.5 [0.7·3.1] Very easygoing 4.1 [1.3-13.0J 14.4 -[1.4·14.6] 
Health services 1.2 [0.7-2.0] 1.6 [0.B·3.1] Full-time 1.0 

11.0 Higher Education 1.7 [0.9-3.1] O.B [0.4·1.6] Part-time 1.2 [0.8·1.7] 0.55 Difficult to cope a lot of the time 1.0 
Local government & council business 1.7 [0.9-3.1] 1.5 [0.B·2.B] (1) Easy to cope = Difficult to cope 0.7 [0.4·1.2J 10.86"1 0.9 [0.5·1.7] f' Pharmaceutical production & research 1.1 [0.7-1.7] 1.1 [0.6·1.B] Shifts always 1.0 1.0 Easy to cope a lot of the time 0.7 [0.4·1.1) (3) 10.9 [0.5·1.7] tep 11 

Media 2.0 [1.1-3.6] 2.2 "[1.2-4.1] Sometimes 1.0 [0.7.1.5] 8.22H 1.2 [0.82.0] Removed at Well within capabilities 1.1 [0.6-1.8) 11.2 [0.6·2.2] '=0.13 

Never 0.7 [0.5-0.9] (2).016 1.2 [0.8·1.9J Step 7 
i1.0 Under 10K 1.0 1.0 R'=0.14 Autonomous 1.0 

10-24K 0.7 [0.5·0.9] 14.82H' 1.1 [0.7·1.8J Removed at Permanent 1.0 Autonomous> Teamwork 0.7 [0.4-1.3) 14.03-1 1.0 [0.5·2.0J i emoved at 
25-39K 0.6 [004-0.8] (4).005 1.1 [0.6·1.8J Step 6 Temporary 1.2 [0.8-1.9) 0.53 Autonomous = Teamwork 0.6 [0.3-1.1) (4) 10.9 [0.5·1.7] eteP 12 

4O-54K 004 [0.2-0.7) 0.7 [0.3·1.6J R'=0.14 (1J Autonomous < Teamwork 0.8 [0.5-1.5] 11.2 [0.6·2.3J H'=0.13 

Over 55K 0.6 [0.3-1.2) 1.0 [0.4-2.4J Conventional hrs never 1.0 1.0 Teamwork 1.1 [0.6-2.0) i 1.4 [0.7·2.8J 
Sometimes 0.7 [0.5·0.9J 18.33- 0.8 [0.6-1.2J Removed at 

Manual 1.0 1.0 Always 0.6 [0.4-0.7) (2) 0.8 [0.6·1.2J Step 8 Never enjoy job 1.0 i1.0 
Manual> Non-manual 0.9 [0.5-1.5] 23.11*H 1.0 [0.5·1.9J Removed at R'=0.14 Sometimes enjoy job 0.7 [0.4-1.2) 1.91 
Manual = Nonmanual 0.6 [004.1.0] (4).000 1.0 [0.6·1.8J Step 3 Organise tasks never 1.0 1.0 Always enjoy job 0.7 [0.4-1.2J (2) 

Manual < Non·manual 0.5 [0.4·0.8] 0.8 [0.4·1.4] R'=0.14 Sometimes 0.6 [0.4-0.9] 11.3- 0.6 "[0.4·1.0] Remained 
i1.0 Non-manual 0.5 [004-0.7] 0.8 [0.5·1.3J Always 0.5 [0.3·0.8) (2). 0.6 "[0.3 ·0.9J at Last Step Job not secure 1.0 ~emoved at R'=0.12 Job secure 0.8 [0.6-1.0] 4.61" ito [0.7·1.3J 

Unskilled 1.0 1.0 Computer use always 1.0 1.0 (1) tep2 

Unskilled> Skilled 0.8 [004-1.5] 24A1 H
• ! O.B [0.4·1.6] Sometimes 1.0 [0.8-1.3) 10.92- 0.9 [0.6-1.1J Removed at No desire to continue in job 1.0 i1.0 ~0.14 

Unskilled = Skilled 0.9 [0.5-1.4] (4)0.001 1.1 [0.6·2.0J Never 1.9 [1.3-2.8) (2) 0.9 [0.5·1.5] Step 9 Desire to continue in job 0.6 [0.5·0.8) 16.01"10.6 -[0.5·0.B] Remained at 
R'=0.14 (1) 

11.0 
i st Step 

Unskilled < Skilled 0.6 [0.3-0.9) 0.6 [0.4·1.1] iR2:0•12 
Skilled 0.5 [0.3-0.7] 0.6 -[0.3·0.9] Physical 1.0 1.0 Others control breaks 1.0 

iRemoved at Physical> Mental 0.6 [0.3-1.3) 27.58- 0.7 [0.3·1.7] Removed at Others control = Own control 0.7 [0.5·1.1) 13.73-11.2 [0.7-1.8J 

Unprofessional 1.0 1.0 Physical = Mental 0.4 [0.2·0.8) (4) 0.5 [0.2-1.2J Step 10 Own control of breaks 0.6 [0.4-0.8) (2) 11.1 [0.7·1.7] Step 4 

Unprofessional> Professional 0.6 [004-1.0] 16.02H* 0.7 [O.4·1.3J Removed at Physical < Mental 0.3 [0.2·0.6) 0.5 [0.2·1.2J R'=0.13 F'=0.14 

Unprofessional = Professional 0.8 [0.5-1.2] (4).003 1.0 [0.6·1.7] StepS Mental 0.3 [0.2-0.5] 0.5 [0.21.2J Irregular breaks 1.0 I 
Unprofessional < Professional 0.6 [0.4-0.9] 1.1 [0.6·1.8] R'=0.14 0.3 [0.2-0.5] Regular = Irregular 0.8 [0.6-1.0) 4.28 

I 
Professional 0.6 [004-0.8] 1.1 [0.7·1.8] Regular breaks 0.9 [0.7·1.2) (2) 

over 8 hourslday I 8 hourslday and below 1.1 [0.8-104] 0.22 1.0 [0.8-1.3] 0.97 
1 1.2 [0.8·1.6] (2) I 

·~<O.1; "~<O.05; "'~<O.01; Underlined= significant at B<O.OO2 
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Table 4.14 
Work variables and likelihood of yielding a higher Intensity score (> median) given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic regression given as at 
the last step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and adjusted variables that remained in the last step are given in bold. 
Na elkerke R2 values are given for each step. Referent groups are given in italics. 

Heavy Industry production & research 
Banks & Financial services 

Computer industry 
Emergency service 

Food production & distribution 
Health services 

Higher Education 
Local government & council business 

Phanmaceutical production & research 
Media 

Under 10K 
10-24K 
25-39K 
40-54K 
Over55K 

Manual 
Manual> Non-manual 
Manual = Nonmanual 

Manual < Non-manual 
Non-manual 

Unskilled 
Unskilled> Skilled 
Unskilled = Skilled 
Unskilled < Skilled 

Skilled 

Unprofessional 
Unprofessional> Professional 
Unprofessional = Professional 
Unprofessional < Professional 

Professional 

over 8 hours/day 
8 hourslday and below 

(a) Crude OR I (b) Adjusted OR I 
[95% C.I.] )(2 (dn. i [95% C.I.] I 

1.0 I 1.d, ! 
1.5 [0.9-2.6] 23.78*H1 to! [0.5·1.8] Remained! 
1.1 [0.7-1.8] (9) ! O.~ [0.6-1.5]atlast I 
2.1 [1.1-4.3] 1.~ [0.9·3.8] step I 
2.0 [1.0-4.0] 1.~ ..10.7.2.8] R2:0.11 I 
1.5 [0.9-2.7] O.~ [0.2·0.9] 
0.7 [0.4-1.3] O.~ [0.5.1.6] I' 

1.7 [0.9-3.1] t 1.2i [0.7.2.3] 
1.0 [0.6-1.7] .' O.~ [0.5-1.4] I 
1.0 [0.5-1.9] O.~ [0.5.1.7] , 

i I 
: I 

1.0 1.~. I 

0.6 [0.4-0.8] (4).000 O.~ [0.4-1.2] at last 

35 hrs/wk 
20-34 hrslwk 

<20 hrslwk 
>35 hrslwk 

Full-time 
Part-time 

Shifts always 
Sometimes 

Never 

Permanent 
Temporary 

0.9 [0.7-1.2] 21.32-1 1.~ [0.7-1.5] Remamedl 

0.8 [0.5-1.4] 1.1! [0.5-2.1] step 
0.2 [0.1-0.6] 0.2\ *"[0.1-0.7] R2:0.11 I Conventional hrs never 

I I Sometimes 
1.0 
1.0 
0.7 
0.7 
0.7 

1.0 
0.8 
1.1 
0.9 
0.6 

1.0 
0.9 
1.2 
0.8 
0.6 

1.0 
1.3 

[0.6-1.8J 
[0.5-1.1] 
[0.4-1.0] 
[0.5-0.9] 

[0.4-1.4] 
[O.7-1.8J 
[O.5-1.4J 
[0.4-0.9J 

[O.5-1.4J 
[O.8-1.8J 
[O.5-1.1J 
[O.5-0.9J 

8.29* 
(4).081 

(4).003 

[l.0-1.7J 4.67** 
(1).031 

1. q 'I' Always 1.3, [0.7-2.3] Removed 
1.Q [0.6-1.7J at Step 2 Organise tasks never 
1.(! [0.6-1.8J R'=0.13 Sometimes 
1.~ [0.7-1.9J I Always 

I 1.d; 
0.71 
1.Z 

[0.4-1.4] Remainedl 
[0.7 -2.0] at last I 

1.~ [0.6-1.7] step I 

O.~ [0.4.1.2] R'=0.11 i 
i 

1.0 
O.~ 
q 
O.~ 
1.0. 

I 

[O.5-1.6J Removed III 

[O.8-2.1J at Step 6 
[O.5-1.5J R'=0.12 I 
[0.6-1.6] I 

i I 
; I 

t~ ! 
O.Sf ***[0.4.0.8] Remained! , =~~st I 

R'=0.11 i 

Computer use always 
Sometimes 

Never 

Physical 
Physical> Mental 
Physical = Mental 
Physical < Mental 

Mental 

*p<0.1; **p<0.05; ***p<0.01; Underlined= significant at p<0.002 

1.0 
1.3 
1.2 
0.9 

1.0 
1.1 

1.0 
0.8 
0.6 

1.0 
1.1 

1.0 
0.8 
0.7 

1.0 
0.6 
0.6 

1.0 
0.9 
1.2 

1.0 
0.7 
0.7 
0.5 
0.5 

(a) Crude OR 
[95% C.I.] )(2 (dn 

[0.9-1.8J 2.44 
[0.8-1.9] (3) 
[0.5-2.0J 

[0.8-1.6] 0.61 
(1) 

[O.5-1.2J 10.89-
[0.5-0.8] (2).004 

[0.7 -1.8J 0.31 
(1) 

[0.6-1.0] 7.03** 
[O.5-0.9J (2) 

[0.4-1.0J 4.97* 
[0.4-1.0J (2) 

[O.7-1.1J 2.62 
[O.8-1.7J (2) 

[0.4-1.4J 
[0.4-1.3] 
[0.3-0.8] 
[0.3-0.9] 

13.26** 
(4) 

1.0 

(b) Adjusted OR 
[95%C.I.] 

0.8 [0.5-1.3] Removed 
0.7 **[0.5-1.0J at Step 9 

1.0 
1.0 
1.0 

1.0 
0.8 
0.9 

1.0 
0.9 
1.0 
0.8 
0.9 

R'=O.ll 

[0.6-1.4J Removed 
[0.7 -1.6J at Step 1 

R'=0.13 

[0.5-1.3] Removed 
[0.5-1.5] at Step 5 

R'=0.12 

[0.4-1.8] Removed 
[O.5-2.0J at Step 3 
[0.4-1.6J R'=0.12 
[0.4-1.8J 

Very stressful 1.0 
Quite stressful 0.7 

Stressful = Easygoing 0.6 
Quite easygoing 0.5 
Very easygoing 1.4 

Difficult to cope a lot of the time 1. a 
Easy to cope = Difficult to cope 0.5 

Easy to cope a lot of the time 0.6 
Well within capabilities 0.6 

Autonomous 1.0 
Autonomous> Teamwork 1.0 
Autonomous = Teamwork 0.9 
Autonomous < Teamwork 0.8 

Teamwork 1.1 

Never enjoy job 1. a 
Sometimes enjoy job 0.8 

Always enjoy job 0.7 

Job not secure 1. a 
Job secure 0.9 

No desire to continue in job 1.0 
Desire to continue in job 0.7 

Others control breaks 1. a 
Others control = Own control 0.7 

Own control of breaks 0.6 

Irregular breaks 1. a 
Regular = Irregular 0.8 

Regular breaks 0.8 

(a) Crude OR 
[95% C.I.J )(2 (dn 

(b) Adjusted OR 
[95% C.I.] 

[0.5-1.1] 16.48-
[0.4-0.8] (4) 
[0.3-0.8] 
[0.5-3.5J 

[0.3-0.8J 9.34** 
[0.3-1.0J (3) 
[0.3-1.0] 

[O.6-1.7J 3.38 
[O.5-1.6J (4) 
[0.4-1.4J 
[0.6-2.0] 

[0.5-1.2] 1.53 
[0.4-1.2J (2) 

[0.7-1.2] 0.22 
(1) 

1.0 
0.7 [0.5-1.2] 
0.6 **[0.4.1.0] 
0.6 **[0.3-1.0] 
1.4 [0.5·3.6] 

1.0 
0.6 *[0.3-1.1J 
0.7 [0.4-1.3] 
0.7 [0.4-1.4] 

1.0 

Remained 
at last 
step 
R2:0.11 

Removed 
at Step 8 
R'=O.ll 

[0.5-0.9] 9.39*" 0.7 "[0.5.0.9] Remained 
(1) at last 

1.0 
[0.5-1.0] 12.12- 0.7 [0.5-1.1J 
[0.5-0.8] (2) 0.9 [0.6-1.3] 

[0.6-1.0] 3.43 
((2) 

[0.6-1.1] 

step 
R'=0.11 
Removed 
at Step 7 
R'=0.12 
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Crude and adjusted ORs discussed in the following sections can be found in Tables 4.15-4.18. 

(iv) Associations between demographic factors, work variables and Ability to Cope with Pain score 

As with the other aspects of pain experience, analyses were carried out to explore the extent to 

which demographic factors and work variables were associated with higher Ability to Cope with 

Pain scores. The higher the coping score, the less an individual was able to cope with their pain. 

Crude analyses revealed that four demographic variables were associated with perceived ability to 

cope with pain: 'gender', 'socioeconomic group', 'family size' and 'chronic condition' (X2=23.48 (1), 

p<0.001; X2=14.38 (3), p<0.002; X2=18.36 (5), p<0.001; and X2=12.05 (1), p<0.001 respectively). 

Women were more likely to perceive their pain more difficult to cope with than men (OR 1.7 95%CI 

1.4-2.1). Although there was significant variability between observed and expected frequencies 

when socioeconomic group was cross-tabulated with Ability to Cope scores, the nature of this 

association was unclear from unadjusted ORs (see Table 4.15). Individuals were less likely to 

perceive their pain as difficult to cope with where they had a chronic condition (OR 0.6 95%CI 0.5-

0.8), as well as where they had two children (OR 0.4 95%CI 0.2-0.8). However, crude ORs for 

having one child or having no children were not significant (see Table 4.15). 

In relation to work factors, there were also only three crude associations with perceived ability to 

cope with pain: 'income'; 'stress of workload' and 'control of breaks' (X2=19.91 (4), p<0.002; 

X2=21.28 (4), p<0.002 and X2=12.73 (2), p<0.002 respectively; see Table 4.14). Individuals were 

more likely to experience pain that was difficult to cope with where they had higher incomes (for 

'£40-54 000 per annum' OR 0.5 95% CI 0.3-0.9, and for 'Over £55000 per annum' OR 0.4 95% CI 

0.2-0.9, both using 'Under £10000 per annum' as a referent category). Individuals perceiving their 

jobs to be between 'very easygoing' and 'very stressful' were less likely to experience pain that was 

difficult to cope with (see Figure 4.11 below), as were those who had control of their own breaks 

(OR 0.7 95% CI 0.5-0.9, using 'Others control breaks' as a referent category). 
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Figure 4.9 
Odds ratios for ability to cope with pain 

by 'Very stressful'·'Very easygoing' 

Very stressful • Adjusted OR [95% Cll 

I 0.9 (0.6-1.4) 
Quite stressful I 0.8 {O,5-1.3] 

o Crude OR [95% C{l 

I 0.5 (0.4·0.8)" 
Stress=easygoing 'C. I 0.5 {OA-O.B] 

I 0.6 (0.3·0.96)" 
Quite easygoing I 0.6 {O,3-0,9] 

I 1.2 (0.5-3.21 
Very easygoing 11.4 (O,5-3.5] 

o 0.5 1 1.5 
Likelihood of reporting a high Ability to Cope with Pain score using 'Very stressful' as a referent group 

Adjustment for all significant (p<0.1) demographic and work factors using stepwise regression 

revealed seven variables to be significantly associated with higher Ability to Cope scores at the 

tenth and final step: 'gender', 'age', 'family size'; 'chronic condition', 'industry', 'stress of workload' 

and 'physicality of workload'. Adjustment barely affected the association betweens Ability to Cope 

with Pain and: 'gender', 'chronic condition', as well as 'industry'. Higher Ability to cope scores 

remained more likely in women (Adj OR 1.8, 95% CI 1.4-2.1); and less likely in individuals with two 

children (Adj OR 0.4, 95% CI 0.2-0.96); and those without a chronic condition (Adj OR 0.6, 95% CI 

0.5-0.8). The association between Ability to Cope with Pain and 'stress of workload' was also only 

marginally changed by adjustment (see Figure 4.9 above). 

Tables 4.15 and 4.16 show that several significant crude associations disappeared when other 

variables were taken into consideration: socioeconomic group (removed at Step 9); control of 

breaks (removed at Step 5) and 'income' (removed at Step 3). 

Finally, three variables became significant after adjustment that were not significant in the crude 

analyses: 'age'; 'industry' and 'physicality of workload'. In the final regression model, SPSS 

reported age to be significantly associated with Ability to Cope with pain scores, even though its 

significance was greater than the conventional p value of 0.05 (X2=8.87 (4); p<0.06). It will 

therefore be discussed as a trend, the nature of which was somewhat difficult to interpret, however 
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Ability to Cope scores appeared to be lower in those aged 26-35 (Adj OR 0.7, 95% CI 0.5-1.06), 

and those aged 16-65 (Adj OR 0.6, 95% CI 0.3-1.01). 

After adjustment, individuals working in the Emergency Services or in Local Government and 

Council business were more likely than those working in 'Heavy Industry' to experience pain that 

was difficult to cope with (Adj Ol:~.s 2.3, 95% CI 1.1-4.8 and 2.0, 95% CI 1.1-3.8 respectively). A 

relationship between physicality of workload and Ability to Cope with pain emerged after 

adjustment, also. Individuals were more likely to be able to cope with their pain where their level of 

physical effort than their mental effort (Adj ORs 0.4, 95% CI 0.2-0.8-2.1 for both 'More mental than 

physical effort', and 'Mostly mental effort'). 

(v) Associations between demographic factors, work variables and Pain Emotion score 

Crude analysis of pain emotions cores showed very little association between any factors and 

emotion scores. Only gender was significantly associated with pain emotion, such that women 

were more likely to report a higher pain emotion score than men (OR 1.4 95%CI 1.2-1.8). No work 

factor was significantly associated with pain emotion at p=0.002 or less. 

All crude associations significant at p<0.1 were entered into a stepwise regression analysis, which 

identified six significant associations with pain emotion that were not significant in the crude 

analyses for: 'gender'; 'chronic condition'; 'professional/unprofessional'; 'computer use'; and 'job 

enjoyment'. With the exception of gender, all associations significant in the final model were not 

significant in the crude analyses. This final model was of good fit (X2=2.78 (8), n.s.) and 

accounted for only 5% of the variability between outcomes (Nagelkerke R2= 0.05).. The 

association between gender and pain emotion was relatively unchanged, with women remaining 

more likely to report higher emotion scores than men (Adj OR 1.5 95%CI 1.2-1.9). Pain emotion 

was likely to be significantly lower where: individuals; had no chronic condition (Adj OR 0.7 95%CI 

0.5-0.9); never worked shifts (Adj OR 0.7 95%CI 0.5-0.9); used computers only sometimes (Adj OR 

0.7 95%CI 0.6-0.96). 

231 



The associations between 'professional/unprofessional' and 'job enjoyment' were more complex 

however. Although the entire factors of 'professional/unprofessional' and 'job enjoyment' were 

significant in the final model (X2=10.19 (4), p<0.03 and X2=6.05 (2), p<0.04 respectively), none of 

the categorical groups within these variables had significant adjusted ORs. 

(vi) Associations between demographic factors, work variables and Impact score 

There were few crude associations between demographic factors, work variables and impact 

scores. Only chronic condition was associated with pain impact, such that individuals without a 

chronic condition were less likely to experience pain of higher impact (OR 0.6 95%CI 0.4-0.8; 

X2=12.36 (1), p<0.001). Certain aspects of work were also crudely associated with pain impact. 

Specifically, pain impact scores were likely to be lower where: individuals worked in jobs that: were 

less manual (for 'Mostly non-manual' OR 0.6 95% CI 0.4-0.9; X2=18.38 (4), p<0.001); less skilled 

(for 'Mostly skilled' OR 0.5 95% CI 0.3-0.8; X2=19.73 (4), p<0.001); and involved some level of 

mental effort (ORs: for 'Equally physical and mental effort' 0.4 95% CI 0.2-0.9; for 'More mental 

than physical effort' 0.4 95% CI 0.2-0.8; and for 'Mostly mental effort' 0.3 95% CI 0.2-0.7; X2=18.38 

(4), p<0.001). 

Adjustment for all significant demographic and work factors had little effect on the association 

between pain impact and chronic condition, such that higher impact remained less likely in those 

without a chronic condition (Adj OR 0.6 95%CI 0.4-0.8; see Table 4.16 below). The relationship 

between physical effort in work and pain impact remained relatively similar, with pain impact likely 

to be greater where individuals' jobs required more mental effort than physical (Adj ORs: for 'More 

mental than physical effort' 0.4 95% CI 0.2-0.9; and for 'Mostly mental effort' 0.395% CI 0.2-0.8). 

The association between 'skilled/unskilled' and pain impact was substantially altered, however, 

such that its direction was reversed. In the adjusted figures, those reporting their jobs to be 'more 

unskilled than skilled' were the only significant category contributing to variability, and this group 

was less likely to report higher pain impact. When other factors were taken into consideration, the 

crude association between 'manual/non-manual' and pain impact was also altered, as it was no 

longer significant and was removed from analysis at Step 5 (see Table 4.17 below). 
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The final step of the regression revealed three associations with Pain impact that were not 

significant in the crude analysis: for 'income'; 'stress of workload'; and 'ability to cope with 

workload'. Pain impact was likely to be higher where: individuals earned between £10 000 and £25 

000 (Adj OR 1.5 95%CI 1.04-2.3); and where individuals viewed their jobs as being 'Mostly 

professional' (Adj OR 1.5 95%Cl1.04-2.3). 

Pain impact scores were less likely to be higher in individuals who reported their workloads to be: 

between stressful and easygoing (Adj ORs: for 'equally stressful and easygoing' 0.6 95%CI 0.3-0.9; 

and for 'quite easygoing' 0.5 95%CI 0.3-0.9); or easier to cope with (Adj ORs: for 'Equally easy and 

difficult to cope with' 0.5 95%CI 0.2-0.98; for 'Easy to cope with a lot of the time' 0.4 95%CI 0.2-0.9; 

and for 'Well within capabilities' 0.3 95%CI 0.2-0.6). 
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Table 4.15 
Demographic variables and likelihood of yielding a high score (> median) on measures of pain experience (Ability to cope, Emotion and Impact) given as: (a) Crude ORs and (b) ORs after 

adjustment using backward stepwise logistic regression given as at the last step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and 

adjusted variables that remained in the last step are given in bold. Nagelkerke R2 values are given for each step. Referent groups are given in italics. 
Ability to cope Emotion Impact 

(a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR 
[9S%C.I.] X'(d~ [9S%C.I.] [9S% C.l.] X' (d~ [9S%C.I.] [9S%C.I.] X'(d~ [9S% C.l.] 

Men 1.0 1.0 1.0 1.0 1.0 
Women 1.7 [1.4 -2.1] 23.48'" 1.S '''[1.4 -2.4] Remained at 1.4 [1.2 -1.8] 10.S7'" 1.5 "'[1.2 -1.9] Remained at 1.1 [0.9 -1.3] 0.36 

(1) .000 Last Step (1).001 Last Step (1) 
Aged 16-25 1.0 1.0 R'=0.11 1.0 R'=0.06 1.0 

26-35 0.7 [O.S -0.9] 7.87* 0.7 '[0.5 -1.0] Remained at 1.1 [0.7 -1.S] 6.09 0.9 [0.6 -1.3] 1.71 
36-4S 0.7 [O.S -to] (4) .097 0.9 [0.6 -1.4] Last Step 1.0 [0.7 -1.S] (4) 0.9 [0.7 -1.4] (4) 
46-SS O.B [O.S -1.1] 1.0 [0.6 -1.S] R'=0.11 0.7 [O.S -1.1] 0.8 [0.6 -1.2] 
S6-6S O.S [0.3 -0.9] 0.6 '[0.3 -1.1] 1.1 [0.6 -1.9] 1.2 [0.7 -2.1] 

SEG Unskilled 1.0 1.0 1.0 1.0 1.0 
Partly skilled 0.8 [0.3 -2.2] 18.36'" 1.1 [0.3 -3.9] Removed at 1.0 [0.4 -2.8] 8.02' 1.S [O.S -4.7] Removed at 0.3 [0.1 -1.2] S.78 

Manual skilled 1.0 [0.4 -2.7] (S).001 2.1 [0.6 -7.7] Step 9 1.1 [0.4 -2.8] (S).091 1.S [0.4 -S.1] Step 3 O.S [0.1 -1.7] (S) 
Non-manual skilled 1.1 [0.4 -2.9] 1.S [0.4 -S.4] R'=0.12 0.9 [0.4 -2.4] 2.0 [0.6 -6.7] R'=0.07 0.4 [0.1 -1.S] 

Managerial & Intermediate 0.9 [0.4 -2.4] 1.9 [O.S -6.8] 0.9 [0.3 -2.3] 1.S [0.4 -S.4] 0.3 [0.1 -1.2] 
Professional 0.6 [0.2 -1.6] 1.S [0.4 -S.3] 0.7 [0.3 -1.8] 1.8 [O.S -6.6] 0.3 [0.1 -1.1] 

Carstairs Least affluent 
Score 6 1.0 1.0 1.0 

S 2.3 [0.9 -S.7] 9.26 0.7 [0.3 -1.7] 6.37 1.6 [0.7 -3.9] S.13 
4 1.S [0.6 -3.9] (6) O.S [0.2 -1.2] (6) 1.0 [0.4 -2.4] (6) 
3 1.S [0.6 -3.8] 0.6 [0.2 -1.4] 1.3 [O.S -3.2] 
2 1.S [0.6 -3.9] 0.8 [0.3 -1.9] 1.1 [004 -2.6] 

Most affluent 3.3 [1.2 -9.3] 1.1 [0.4 -2.8] 0.9 [0.3 -2.4] 

Marriedlliving with partner 1.0 1.0 1.0 
Single 1.1 [0.9 -104] 004 1.0 [0.8 -1.2] 0.1 1.1 [0.9 -1.4] 0.86 

(1) (1) (1) 
Spouse works 1.0 1.0 1.0 

Spouse doesn't work 0.9 [0.6 -1.2] 0.84 1.2 [0.8 -1.6] 0.74 1.1 [0.8 -1.6] 0.S7 
(1) (1) (1) 

More than 3 children 1.0 1.0 1.0 1.0 
3 children 0.4 [0.2 -1.0] 19.22*** 0.5 [0.2 -1.3] Remained at 0.7 [0.3 -1.6] 11.24" 0.6 [0.2 -1.6] 4.S1 
2 children 0.4 [0.2 -0.8] (3).002 0.4 "[0.2 -0.96] Last Step 004 [0.2 -0.9] (3).02 O.S [0.2 -1.2] (4) 

1 child 0.6 [0.3 -104] 0.7 [0.3 -1.7] R'=0.11 O.S [0.2 -1.2] O.S [0.2 -1.2] 
No children 0.6 [0.3 -1.2] 0.7 [0.3 -1.7] O.S [0.2 -0.96] 0.6 [0.3 -1.4] 

Wffh a chronic condition 1.0 1.0 1.0 1.0 1.0 1.0 
Without a chronic condition 0.6 [O.S -0.8] 12.0S'" 0.6 [0.5 -O.S] Remained at 0.7 [O.S -0.9] 7.13'" 0.7 "[0.5 -0.9] Remained at 0.6 [0.4 -0.8] 12.36'" 0.6 '''[0.4 -O.S] Remained at 

(1).001 Last Step (1).008 Last Step (1).000 Last Step 
R'=0.11 R'=0.06 R'=O.OS 

'p<0.1; "p<0.05; "'p<0.01; Underlined= significant at [1<0.006 
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Table 4.16 
Work variables and likelihood of yielding a high Ability to Cope score (> median) given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic regression given as 
at the last step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and adjusted variables that remained in the last step are given in bold. 
Nagelkerke R2 values are given for each step. 

(a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR 
[95%C.1.J )(2 (dn [95%C.I.J [95% C.I.J )(2 (dn [95%C.I.J [95%C.1.J )(2(dn [95%C.1.J 

Heavy Industry production & research 1.0 1.0 35 hrS/wk 1.0 Very stressful 1.0 1.0 
Banks & Financial services 1.0 [0.5-1.8] 18.16'* 1.6 [0.9·3.0] Remained 20·34 hrs/wk 1.2 [0.9-1.7] 1.83 Quite stressful 0.8 [0.5·1.3] 21.28'*' 0.9 [0.6·1.4] Remained 

Computer industry 2.0 [1.1·3.4] (9). 1.4 [0.8·2.2] at Last Step <20 hrs/wk 1.2 [0.8-1.8] (3) Stressful = Easygoing 0.5 [0.4-0.8] (4) 0.5 -[0.4 ·0.8] at Last Step 

Emergency service 1.4 [0.9-2.2] 2.3 rt[l.1·4.8] R'=O.ll >35 hrs/wk 1.0 [0.5·2.0] Quite easygoing 0.6 [0.3·0.9] 0.6 rt[O.3·1.0] R'=O.ll 

Food production & distribution 2.0 [1.0-4.0J 1.9 *[0.9·3.8] Very easygoing 1.4 [0.5-3.5J 1.2 [0.5·3.2] 
Health services 2.1 [1.1-4.0J 0.9 [0.4-1.7] Full-time 1.0 

Higher Education 1.7 [1.0·3.0J 1.4 [0.7·2.6] Part-time 1.0 [0.7-1.5] 0.22 Difficult to cope a lot of the time 1.0 1.0 
Local government & council business 1.3 [0.7-2.4J 2.0 rt[l.1·3.8] (1) Easy to cope = Difficult to cope 0.5 [0.3-0.9] 6.23* 0.7 [0.4-1.31 Removed at 

Pharmaceutical production & research 2.2 [1.2-3.9] 1.1 [0.7-1.9] Shifts always 1.0 Easy to cope a lot of the time 0.5 [0.3·1.0J (3) 0.8 [0.4·1.5] Step 4 

Media 1.3 [0.8-2.1] 0.9 [0.5·1.8] Sometimes 1.0 [0.7-1.5J 3.26 Well within capabili~es 0.5 [0.3-0.9] 0.9 [0.5·1.7] R'=0.14 

Never 0.8 [0.6-1.1J (2) 
Under 10K 1.0 1.0 Autonomous 1.0 

10-24K 1.0 [0.8-1.4] 16.91*'* 1.3 [0.7·2.4J Removed at Permanent 1.0 Autonomous> Teamwork 1.0 [0.5-1.7] 2.52 
25-39K 0.7 [0.5-1.0] (4).002 1.5 [0.7·3.6J Step 3 Temporary 0.7 [0.4-1.1J 2.18 Autonomous = Teamwork 1.0 [0.6-1.8] (4) 
40 -54K 0.5 [0.3-0.9] 1.3 [0.5·3.4] R'=0.14 (1) Autonomous < Teamwork 0.8 [0.5·1.5] 
Over 55K 004 [0.2-0.9J 1.0 [0.3·3.0J Conventional hrs never 1.0 1.0 Teamwork 1.1 [0.6-2.0] 

Sometimes 1.0 [0.8-104] 5.14* 1.1 [0.8·1.6] Removed at 
Manual 1.0 1.0 Always 0.8 [0.6-1.0] (2) 0.8 [0.6-1.2J Step 8 Never enjoy job 1.0 

Manual> Non-manual 1.3 [0.8·2.3] 9.44'* 1.6 [0.9·2.9J Removed at R'=0.12 Sometimes enjoy job 1.0 [0.6·1.7] 0.05 
Manual = Nonmanual 1.1 [0.7·1.6] (4).051 1.4 [0.8·2.3] Step 7 Organise tasks never 1.0 Always enjoy job 1.0 [0.6·1.8] (2) 

Manual < Non·manual 0.7 [0.5-1.1J 0.8 [0.5·1.5] R'=0.13 Sometimes 0.8 [0.5-1.3] 0.59 
Non-manual 0.8 [0.6·1.1] 1.0 [0.6·1.7] Always 0.9 [0.6-1.3] (2) Job not secure 1.0 

Job secure 1.2 [0.9-1.6J 2.33 
Unskilled 1.0 1.0 Computer use always 1.0 1.0 (1) 

Unskilled> Skilled 0.9 [0.5-1.6J 8.89* 1.3 [0.7·2.5] Removed at Sometimes 0.8 [0.6·1.0] 5.17* 0.8 [0.6-1.1J Removed at No desire to continue in job 1.0 
UnSkilled = Skilled 1.1 [0.6-1.8] (4).064 1.6 [0.8·2.9] Step 2 Never 1.2 [0.8-1.7] (2) 0.7 [0.4·1.3] Step 6 Desire to continue in job 0.8 [0.6-1.0J 3.27* 1.1 [0.8·1.4J Removed at 
Unskilled < Skilled 1.0 [0.6·1.6] 1.4 [0.8·26] R'=0.14 R'=0.13 (1) Step 1 

Skilled 0.7 [0.5-1.1J 1.4 [0.8·2.6J Physical 1.0 1.0 Others control breaks 1.0 R'=0.14 

Physical> Mental 0.6 [0.3·1.1 J 14.26- 0.7 [0.3·1.4] Remained at Others control = Own control 1.0 [0.7 .1.5] 12.73*'* 1.1 [0.7-1.6J Removed at 
Unprofessional 1.0 Physical = Mental 0.5 [0.3-1.0] (4) 0.7 [0.3.1.3] Last Step Own control of breaks 0.7 [0.5-0.9] (2) 0.8 [0.6 .1.2] Step 5 

Unprofessional> Professional 0.8 [0.5·1.3] 5.04 Physical < Mental 004 [0.2-0.7J 0.4 ***[0.2·0.8] R'=0.11 R'=0.13 

Unprofessional = Professional 1.1 [0.7 -1.6] (4) Mental 004 [0.2·0.7] 0.4 -[0.2·0.8] Irregular breaks 1.0 
Unprofessional < PrOfessional 1.0 [0.7-1.5] Regular = Irregular 0.9 [0.7-1.2] 0.69 

Professional 0.8 [0.6-1.1] Regular breaks 0.9 [0.7-1.2J (2) 

over 8 hours/day 1.0 Short breaks «15minl4hrs) 1.0 
8 hours/day and below 1.2 [0.9-1.5] 1.33 Long = Short 0.8 [0.7-1.1] 4049 

(1) Long breaks (>15min/4hrs) 1.1 [0.8·1.6] (2) 
*e<O.1; **e<O.05; ***p<O.01; Underlined= significant at ~<O.OO2 
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Table 4.17 
Work variables and likelihood of yielding a high Emotion score (> median) given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic regression given as at 
the last step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and adjusted variables that remained in the last step are given in bold. 
Nagelkerke R2 values are given for each step. Referent groups given in italics. 

(a) Crude OR i (b) Adjusted OR (a) Crude OR (b) Adjusted OR (a) Crude OR 1 (b) Adjusted OR 
[95% C.I.] X' (dn [95% C.l.] [95% C.l.] X'(dn [95%C.I.] [95% C.l.] X' (dn [95% C.l.] 

Heavy Industry production & research 1.0 35 hrslwk 1.0 Very stressful 1.0 . 
Banks & Financial services 1.4 [0.8-2.5] 10.77 20-34 hrs/wk 1.2 [0.8-1.7] 1.17 Quite stressful 0.8 [0.5 -1.2] 4.95 

Computer industry 1.1 [0.7-1.8] (9) <20 hrs/wk 1.1 [0.7 -1.7] (3) Stressful = Easygoing 0.7 [0.5-1.0] (4) 
Emergency service 1.1 [0.5-2.1] >35 hrs/wk 0.9 [0.4-1.9] Quite easygoing 0.6 [0.4-1.0] 

Food production & distribution 1.2 [0.6-2.4] Very easygoing 0.9 [0.4-2.3] 
Health services 1.3 [0.8-2.3] Full-time 1.0 

Higher Education 0.9 [0.5-1.7] Part-time 1.1 [0.7-1.6] 0.05 Difficult to cope a lot of the time 
Local government & council business 1.6 [0.9-2.9] (1) Easy to cope = Difficult to cope 0.8 [0.5-1.4] 3.61 

Pharmaceutical production & research 1.0 [0.6-1.7] Shifts always 1.0 1.0 Easy to cope a lot of the time 0.7 [0.4-1.3] (3) 
Media 0.8 [0.4-1.4] Sometimes 1.0 [0.7-1.5] 6.99** 0.9 [0.6-1.4] Remained Well within capabilities 1.0 [0.6-1.7] 

Never 0.7 [0.6-1.0] (2).030 0.7 ***[0.5 ·0.9] at Last Step 
Under 10K 1.0 1.0 R'=0.06 Autonomous 1.0 

10-24K 0.9 [0.6-1.2] 9.33** 1.1 [0.8-1.6] Removed at Permanent 1.0 Autonomous> Teamwork 1.0 [0.6-1.8] 1.62 
25 - 39K 0.6 [0.4-0.9] (4).053 1.0 [0.6-1.6] Step 4 Temporary 0.7 [0.4-1.1] 2.14 Autonomous = Teamwork 0.9 [0.5-1.6] (4) 
40-54K 0.7 [0.4-1.3] 1.5 [0.8-3.1] R'=0.07 (1) Autonomous < Teamwork 1.0 [0.5-1.7] 
Over 55K 0.6 [0.3-1.3] 1.2 [0.5-2.9] Conventional hrs never 1.0 Teamwork 1.1 [0.6-2.0] 

Sometimes 0.9 [0.7-1.2] 4.34 i 
Manual 1.0 Always 0.8 [0.6-1.0] (2) Never enjoy job 1.0 itO 

Manual> Non-manual 1.1 [0.7-1.9] 5.32 Sometimes enjoy job 1.2 [0.7 -2.0] 5.48* 11.2 [0.7-2.1] Remained at 
Manual = Nonmanual 0.9 [0.6-1.4] (4) Organise tasks never 1.0 Always enjoy job 0.9 [0.5-1.5] (2) 10.9 [0.5·1.6J Last Step 

Manual < Non-manual 0.8 [0.5-1.1] Sometimes 0.7 [0.5-1.1] 1.84 R'=0.06 
Non-manual 0.8 [0.6-1.0] Always 0.8 [0.5-1.2J (2) Job not secure 1.0 

Job secure 1.0 [0.8-1.3] 0.02 
Unskilled 1.0 1.0 Computer use always 1.0 1.0 (1) 

Unskilled> Skilled 1.0 [0.6-1.9] 8.7* 1.1 [0.6-2.1] Removed at Sometimes 0.8 [0.6-1.0] 5.12* 0.7 **[0.6·l.OJ Remained No desire to continue in job 1.0 
Unskilled = Skilled 1.0 [0.6-1.7] (4).069 1.0 [0.6-1.9] Step 2 Never 1.2 [0.8-1.8] (2) 1.0 [0.6-1.5] at Last Step Desire to continue in job 1.1 [0.8-1.4] 0.2 
Unskilled < Skilled 1.0 [0.6-1.6] 1.0 [0.6-1.9] R'=0.07 R'=0.06 (1) 

Skilled 0.7 [0.5-1.1] 0.9 [0.5-1.7] Physical 1.0 1.0 Others control breaks 1.0 
Physical> Mental 0.7 [0.4-1.4] 8.01* 0.8 [0.4-1.6] Removed at Others control = Own control 0.9 [0.6-1.3] 5.48* itO [0.6-1.5] Removed at 

Unprofessional 1.0 1.0 Physical = Mental 0.6 [0.3-1.1] (4) 0.6 [0.3-1.2] Step 5 Own control of breaks 0.7 [0.6-1.0] (2) [1.0 [0.7-1.4] Step 1 
Unprofessional> Professional 0.7 [0.5-1.2] 1*** 0.8 [0.4-1.3J Remained Physical < Mental 0.6 [0.3-1.0] 0.6 [0.3-1.2] R'=0.06 R'=0.07 
Unprofessional = Professional 1.3 [0.9-1.9] (4).003 1.3 [0.9-2.1] at Last Mental 0.5 [0.3-0.9] 0.5 [0.3-1.1] Irregular breaks 1.0 
Unprofessional < Professional 1.2 [0.8-1.8] 1.3 [0.9-2.0] Step Regular = Irregular 1.0 [0.7-1.3] 0.29 

Professional 0.7 [0.5-1.0] 0.9 [0.6-1.2] R'=0.06 Regular breaks 1.1 [0.8-1.4] (2) 

over 8 hourslday 1.0 Shorl breaks «15minl4hrs) 1.0 
8 hours/day and below 1.2 [0.9-1.6] 2.18 Long = Short 0.9 [0.7-1.1] 2.36 

(1) Long breaks (>15min/4hrs) 1.1 [0.8-1.5i (2) 
*p<0.1; **e<0.05; ***p<0.01; Underlined= si9nificant at 12<0.002 
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Table 4.18 
Work variables and likelihood of yielding a high Impact score (> median) given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic regression given as at the last 
step the variable was included in the analysis. Adjusted variables that were removed are given in italics, and adjusted variables that remained in the last step are given in bold. Nagelkerke R2 , 
values are given for each step. Referent groups given in italics. ! 

[95%C.I.] X'(dn [95%C.I.] [95%C.I.] )(2 (dn [95%C.1.] [95%C.I.] )(2 (dn [95%C.I.] 
Heavy Industry production & research 1.0 35 hrslwk 1.0 Very stressful 1.0 1.0 

IRemained at Banks & Financial services 1.3 [0.8-2.3] 12.12 20-34 hrslwk 0.9 [0.7-1.3] 0.78 Quite stressful 0.6 [0.4-1.0] 15.6'" 0.7 [0.4-1.2] 
Computer industry 1.6 [1.0-2.5] (9) <20 hrs/wk 1.1 [0.7-1.8] (3) Stressful = Easygoing 0.5 [0.3-0.8] (4) 0.6 **[0.3 -0.9] !last Step 

Emergency service 2.8 [1.3-5.8] >35 hrs/wk 0.8 [0.4-1.7] Quite easygoing 0.4 [0.2-0.7] 0.5 *'*[0.3·0.9] iR'=O.OS 
Food production & distribution 2.7 [1.3-5.5] Very easygoing 0.8 [0.3-2.3] O.S [0.3·2.4] i 

Health services 1.6 [0.9-2.8] Full-time 1.0 

IRemained at 
Higher Education 1.4 [0.8-2.6] Part-time 1.0 [0.7-1.5] 0.08 

i 
Difficult to cope a lot of the time 1.0 1.0 

Local government & council business 1.6 [0.9-2.9] (1) Easy to cope = Difficult to cope 0.4 [0.2-0.7] !~.47''' 0.5 **[0.2·1.0] 
Pharmaceutical production & research 1.5 [0.9-2.4] 

I Easy to cope a lot of the time 0.3 [0.1-0.6] 0.4 **[0.2.0.9] \Last step 
Media 1.5 [0.8-2.7] Shifts always 1.0 \1.0 WeJl within capabilities 0.3 [0.2-0.6] 0.4 **[0.2 ·0.9] iR'=O.OS 

Sometimes 0.9 [0.6-1.3] 6.73'* 1.0 [0.6-1.5] Removed at 

1.~ 
Never 0.7 [0.5-0.9] (2).035 11.0 [0.7-1.4] Step 1 

Under 10K 1.0 I R'=0.09 Autonomous 1.0 I 

10-24K 1.2 [0.8-1.6] 9.01' 1.5, **[1.0·2.3] Remained Permanent 1.0 I Autonomous> Teamwork 0.8 [0.4-1.4] 3.43(4) I 

25-39K 1.0 [0.7-1.4] (4).061 1.4l [0.9·2.3] at Last Step Temporary 0.8 [0.5-1.3] 0.54 I Autonomous = Teamwork 0.7 [0.4-1.3] 
4O-54K 0.6 [004-1.1] ~:~ [0.5·1.9] R'=O.OS (1) i Autonomous < Teamwork 0.6 [0.3-1.1] 
Over 55K 0.7 [0.3-1.3] [0.4-2.0] Conventional hrs never 1.0 Teamwork 0.7 [004-1.3] 

Sometimes 0.9 [0.6-1.2] 2.14 
Manual 1.0 1.q Always 0.8 [0.6-1.1] (2) Never enjoy job 1.0 

Manual> Non-manual 1.5 [0.8-2.9] 18.38'" 1.9, '[0.9-3.7] Removed at Sometimes enjoy job 0.6 [0.3-1.0] 4.17(2) 
Manual = Nonmanual 0.8 [0.5-1.3] (4).001 1.11 [0.6-1.8] Step 5 Organise tasks never 1.0 Always enjoy job 0.6 [0.3-1.0] 

Manual < Non-manual 0.9 [0.6-1.5] 1.3) [0.7-2.2] R'=0.09 Sometimes 0.9 [0.6-1.4] 1.75 
Non-manual 0.6 [004-0.9] O.~ [0.5-1.5] Always 0.8 [0.5-1.2] (2) Job not secure 

1.d 
Job secure 0.9 [0.7-1.2] 0.17 (1) 

Unskilled 1.0 Computer use always 1.0 
Unskilled> Skilled 0.4 [0.2-0.8] 19.73'" 0.~***[0.2.0.9] Remained Sometimes 0.9 [0.7-1.1] 3.4 No desire to continue in job 1.0 1.0 

iRemoved at UnskilJed = SkiJled 0.7 [004-1.2] (4).001 O.~ [0.5·1.7] at Never 1.3 [0.9-1.9] (2) 
) 

Desire to continue in job 0.8 [0.6-1.0] 2.74' 1.0 [0.8-104] 
Unskilled < SkiJled 0.8 [0.5-1.4] 1.11 [0.6·2.0] Last Step (1) iStep 2 

Skilled 0.5 [0.3-0.8] o.~ [0.4·1.2] R'=O.OS Physical 1.0 \1.0 Others control breaks 1.0 1.0 [R'=0.09 

1.q 
Physical> Mental 0.8 [0.3-1.8] 19.69'" 11•0 [0.4·2.5] Remained at Others control = Own control 1.1 [0.7 -1.7] 9048'" 1.2 [0.8-1.9] [Removed at 

Unprofessional 1.0 Physical = Mental 004[0.2 -0.9] (4) 10.5 *[0.2.1.1] last Step Own control of breaks 0.7 [0.5-1.0] (2) 0.9 [0.6-1.3] !Step4 
Unprofessional> Professional 0.8 [0.5-1.3] 16.11'*' 1.0 [0.6-1.7] Removed at Physical < Mental 0.4 [0.2-0.8] 10.4 **[0.2·0.9] R'=O.OS iR'=0.09 
Unprofessional = Professional 1.0 [0.7-1.6] (4).003 1.21 [0.8-2.0] Step 3 Mental 0.3 [0.2-0.7] 10.3 *'*[0.2.0.S] Irregular breaks 1.0 

! 

Unprofessional < Professional 1.1 [0.7-1.7] i:~ [0.8-2.3] R'=0.09 Regular = Irregular 0.8 [0.6-1.1] 2.48 
Professional 0.8 [0.6-1.1] [0.8-2.1] Regular breaks 0.8 [0.6-1.1] (2) 

over 8 hours/day 1.0 

i 

Short breaks «15minl4hrs) 1.0 
8 hours/day and below 1.1 [0.9-1.5] 0.94 Long = Short 0.9 [0.7-1.1] 2.79 

(1) Long breaks (>15min/4hrs) 1.1 [0.8-1.6j (2) 
*~<0.1; **~<0.05; ***~<0.01; Underlined= si9nificant at [1<0.002 
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Table 4.19 
Summary of associations between demographic factors, work variables and pain experience scores (a) before adjustment and (b) after adjustment 

Total GPQ 
(a) Crude Association (b) Association after adjustment 

High GPQ score more likely 
Gender"** Women*** 

High GPQ score less likely 
Family size- 2 children 

1 child 
No children 

Chronic condition- Without a chronic condition 
ManuaIiNon-manual'- Manual < Non-manual 

Non·manual 
'Unskmed/Skilled'- 'Unskilled/Skilled' (not specific to one category) 

Hours/day~ 8 hourslday and below 
Stress of workload- Quite stressful 

Stressful = Easygoing 
Quite easygoing 

Desire to continue in job- Wanted to continue in job 
'UnprofessionaIiProfessional'- Removed at Step 9 

Shift-work- Removed at Step 8 
SE~ Removed at Step 7 

Organise own tasks~ Removed at Step 6 
Physicality of workload- Removed at Step 5 

Control of breaks- Removed at Step 4 
Conventionality of hours~ I Removed at Step 3 

Income~ Removed at Step 2 
Abiity to cope with workload· Removed at Step 1 

Ability to Cope with Pain 
(a) Crude Association (b) Association after adjustment 

High Ability to Cope score more likely 
Women'" Women*** 
Industry~ Local government & council businessrt 

Emergency service" 

High Ability to Cope score less likely 
Aged' 26-35" 

56-65" 
Family size'~ 2 chiidrenH 

Chronic condition**'" Without a chronic condition*** 
Industry~ Food production & distribution' 

Physicality of workload- Physical < Mental-
Mentar' 

Stress of workload- Stressful = Easygoing
Quite easygoingrt 

Socioeconomic group- Removed at Step 9 
Conventionality of hours' Removed at Step 8 

ManuaIiNon-manual~ Removed at Step 7 
Computer use' Removed at Step 6 

Control of breaks- Removed at Step 5 
Ability to cope with workload' Removed at Step 4 

Income"" Removed at Step 3 
Unskilied/Skilied' Removed at Step 2 

Desire to continue in 'ob' Removed at Step 1 

Pain Frequency 
(a) Crude Association i (b) Association after adjustment 

i High Frequencyscore more likely 
Gender- i Women-· 
Industry'" ! Emergency servicert 

l Media-
Stress of workload- ! Very easygoing-

I . . 
j HIgh Frequency score less lIkely 

~~ i Age (not specific to one category) 
Chronic condition .... I Without a chronic condition
Unskilied/Skilled- [ Skilled-

Organisation oftasks- j Organise tasks sometimesrt 
j Organise tasks alwaysrt 

Desire to continue in job- i Wanted to continue in job
Family size' j Removed at Step 13 

Autonomyrreamwork- i Removed at Step 12 
Ability to cope with workload~ ! Removed at Step 11 

Physicality of workload- ! Removed at Step 10 
Computer use- i Removed at Step 9 

Conventionality of hours- ! Removed at Step 8 
Shiflwork~ i Removed at Step 7 
Income- j Removed at Step 6 

Unprofessional> Professional- i Removed at Step 5 
Control of breaks- j Removed at Step 4 

ManuaI/Non-manual- : Removed at Step 3 
Job security~ : Removed at Step 2 

SEG- [ Removed at Step 1 

Pain Emotion 
(a) Crude Association (b) Association after adjustment 

High Emotion score more likely 
Women- Women*" 

High Emotion score less likely 
Family sizert 2 childrenrt 

Chronic condition- Without a chronic conditionrt 

UnprofessionalfProfessional- Unprofessional> Professional 
(not specific to one category) 

Shiftwotk~ Shifts Never""' 
Computer use' Computer use Sometimes" 
Job enjoyment' Sometimes enjoy job 

Always enjoy job 
PhYSicality of workload' Removed at Step 5 

Income~ Removed at Step 4 
Socioeconomic group' Removed at Step 3 

UnskiliedlSkilied' Removed at Step 2 
Control of breaks' Removed at Step 1 

I 
*p<O.1; **p<O.05; ***p<O.01; Underlined= Significant at P value after BonferonI correction (p<O.006 for demographiC vanables, p<O.002 for work vanables) 

Pain Intensity 
(a) Crude Association (b) Association after adjustment 

High Intensity score more likely 
Gender- Women-[l1 

High Intensity score less likely 
Family size~ 2 children-

1chil~ 
No children-

Chronic condition~ Without a chronic conditionrt 

Industry- Higher Educationrt 

Income........ Over 5SK*** 
Unskilied/Skilied Unskilled> Skilled (not specific to one category) 

Hours/day~ 8 hourslday and below'"' 
Stress of workload- Stressful = Easygoingrt 

Quite easygoing** 
Desire to continue in job-- Wanted to continue in job" 

Shiftwork- Removed at Step 9 
Ability to cope with workload~ Removed at Step 8 

Control of breaks- Removed at Step 7 
UnprofessionalfProfessional- Removed at Step 6 

Organisation of tasks' Removed at Step 5 
Socioeconomic qroup- Removed at Step 4 
Physicality of workloadrt Removed at Step 3 

Manual/Non-manual' Removed at Step 2 
Conventionality of hours~ Removed at Step 1 

(a) Crude Association 
Pain Impact 

(b) Association after adjustment 
High Impact score more likely 

Income' 10 - 24Krt 

High Impact score less likelv 
Chronic condition'" Without a chronic condition*" 
Unskilied/Skilled- Unskilled> Skiller 

Physicality of workload- Physical = Mentar 
Physical < Mentar" 
Mentar' 

Stress of workload- Stressful = Easygoingrt 
Quite easygoing

Ability to cope with workload- Easy to cope = Ditr 
Easy to cope a lot olthe timert 
Wen within capabilitiesrt 

Control of breaks- Removed at Step 4 
ManuaIfNon-manual- Removed at Step 5 

UnprofessionalfProfessional- Removed at Step 3 
Desire to continue in job' Removed at Step 2 

Shiftwork~ Removed at Step 1 
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4.5 Pain responses 

(a) Responses to pain 

Exploratory hypotheses 5-7 aimed to investigate the rates of medication use, medication avoidance 

and healthcare use for pain. Figure 4.10 below shows that the most common response to pain was 

to use non-prescription medicine that was already in the house (26% of those experiencing pain). 

The next most prevalent response was to consult a doctor or a dentist (23% of those experiencing 

pain), followed by not taking any action at all (20% of those experiencing pain). 

Used a medicine you can 
buy that was already in the 
house, 339, 26% 

Figure 4.10 
Responses to pain (n=N; % of all responses given) 

a hoIre rerredy, 40. 3% 

Bought a rreoJCine you can buy without a 
prescription. 137. 10% 

Used a prescription rreolCine that was 
already in the house, 127, 10% 

Asked a pharmacist for adlice, 33, 

Saw another health professional, 58, 

Saw nurse/health \isoor, 18, 1'\\,,{,-----' 

As discussed in Section 3.4, two different dichotomous variables were created from the pain 

response variable: (a) likelihood of acting on pain, which included all consulters and all self-

medicators; and (b) likelihood of consulting for pain, which included all consulters ("saw doctor or 

dentist"; "saw nurse/health visitor"; "saw another health professional"; "asked a pharmacist for 

advice"), and all self-medicators ("used a prescription medicine that was already in the house"; 

"bought a medicine you can buy without a prescription"; "used a medicine you can buy that was 

already in the house"; "used a home remedy"). 
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Table 4.20a below shows that the decision to act on pain differed in relation to pain type (X2=87.26 

(9), p<0.01). Using back pain as a referent, individuals were more likely to act on abdominal pain 

(OR 2.2, 95%CI 1.3-3.7); or ear nose and throat (ENT) pain (OR 5.1, 95%CI 1.2-21.9); face/mouth 

pain (OR 3.3, 95%CI 1.4-7.9); headache (OR 4.3, 95%CI 2.8-6.8); and neck/shoulder pain (OR 2.5, 

95%CI 1.5-4.3). Odds ratios for acting on pain were adjusted for age and gender using forced-

entry logistic regression, and this altered the associations between several pain types an the 

likelihood of acting on pain only very slightly (for 'abdominal pain' Adj OR 2.2, 95%CI 1.3-3.7); for 

'ENT pain' (Adj OR 5.5,95% CI1.3-24.2); for 'headache' (OR 4.4,95% CI2.8-7.0); and for 

'neck/shoulder pain' (Adj OR 2.3, 95% CI 1.3-4.0). The crude association between face/mouth pain 

and propensity to take action became non significant after adjustment, however. In addition, those 

suffering from feet or ankle pain became more likely to act on pain when the effects of gender and 

age were adjusted for (Adj OR 3.5, 95% CI 1.4-8.6). 

Table 4.20 
Likelihood of yielding high GPQ score and sub-scores less than the median in relation to (i) pain type, and (ii) pain 
cause given as (a) crude odds ratios and (b) odds ratios after adjustment for gender and age. Significant adjusted 
associations are given in bold. Referent categories for each group are given in italics. 
(a) Pain site Likelihood of acting on pain Likelihood of acting on pain 

(b) Pain cause 

Back 
Abdominal 
Chest area 

Ear nose or throat 
Face and mouth 

Feet or ankles 
Head 
Joints 
Limbs 

Neck & shoulder 

Unknown 
Life variables 

Long-term medical problems 
Non-serious ailments 

Old injury 
Pain problems 
Recent injury 

Short-term medical problems 
Stress 

Work environment 
'p<O.1; **p<O.05; ***p<O.01 

1.0 
2.5 
0.9 
5.1 
3.3 
1.2 
4.3 
0.8 
0.7 
2.5 

1.0 
1.1 
1.6 
2.0 
0.8 
1.3 
1.0 
6.9 
2.2 
0.9 

[95%CI] X2 (d~ [95%CI] [95%CI] X2 (d~ [95%CI] 
(a) Crude OR (b) Adj. OR (a) Crude OR (b) Adj. OR 

[1.5-4.3] 
[0.4-2.1] 
[1.2-21.9] 
[1.4-7.9] 
[0.6-2.6] 
[2.8-6.8] 
[0.5-1.2] 
[0.4-1.2] 
[1.5-4.3] 

1.e 1.e 1.e 
87.26'''1 2.2 "'[1.3-3.7] 1.0 [0.6-1.5] 140.86'" 1.0 
(9) 1.0 [0.4-2.5] 2.7 [1.0-7.4] (9) 2.4 

5.5 00[1.3-24.2] 3.7 [1.5-9.3] 3.6 
1.4 [0.7-3.1] 7.3 [3.3-16.2] 7.3 
3.5 000[1.4_S.6] 2.9 [1.3-6.5] 2.9 
4.4 000[2.HO] 0.3 [0.2-0.4] 0.3 
0.9 [0.5-1.3] 1.1 [0.7-1.8] 1.1 
0.7 [0.4-1.3] 1.8 [1.0-3.5] 1.7 
2.3 00'[1.3-4.0] 1.2 [0.8-2.0] 1.2 

[0.6-1.5] 
*[0.9-6.9] 

000[1.4_S.9] 
00*[3.3-16.4] 
000[1.3-6.5] 
0"[0.2-0.4] 

[0.7-1.8] 
[0.9-3.3] 
[0.82.0] 

Likelihood of acting on pain Likelihood of acting on pain 
(a) Crude OR (b) Adj. OR (a) Crude OR (b) Adj. OR 

[95%CI] X2 (dQ I [95%CI] [95%CI] X2 (dQ [95%CI] 
i 1.G 1.e 1.e 

[0.7 -1.7] 39.58'" 1.0 [0.6-1.6] 0.6 [0.4-1.1] 98.49'" 0.7 [0.4-1.1] 
[0.6-3.9] (9) 1.3 [0.5-3.3] 3.8 [1.7-8.3] (9) 3.6 0"[1.6-8.0] 
[1.0-3.7] 1.8 *[0.9-3.4] 0.8 [0.5-1.5] 0.7 [0.4-1.3] 
[0.4-1.9] 0.9 [0.4-2.2] 2.1 [0.9-5.0] 2.1 '[0.9-4.9] 
[0.8-2.2] 1.3 [0.7-2.2] 2.2 [1.4-3.7] 2.2 00'[1.3-3.6] 
[0.6-1.5] 1.0 [0.7-1.6] 2.9 [1.9-4.5] 2.8 00'[1.8-4.4] 
[3.1-15.4] 6.8 000[3.0-15.3] 3.5 [2.3-5.4] 3.5 0'0[2.3-5.4] 
[1.1-4.7] 1.8 [0.8-3.9] 0.7 [0.3-1.3] 0.6 [0.3-1.3] 
0.6-1.5 0.9 0.5-1.5 0.8 0.5-1.3 0.8 10.5-1.3 

The decision to consult for pain also differed in relation to pain site (X2=140.86 (9), p<0.01). Crude 

analyses showed individuals to be more likely to present to a health professional for: ENT pain (OR 

3.7, 95% CI 1.5-9.3); feet and ankle pain (OR 2.9, 95% CI 1.3-6.5); or face/mouth pain (OR 7.3, 

95% CI 3.3-16.2) than they were to present for back pain. Again using back pain as the referent 
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group, those suffering from headache were less likely to consult than they were for back pain (OR 

0.3, 9S% CI 0.2-0.4). 

There were also two trends in consulting data, where consulting was more likely in those with chest 

pain (OR 2.7, 9S% CI 1.0-7.4), and in those with limb pain (OR 1.8, 9S% CI 1.0-3.S) than it was for 

those with back pain. After adjustment for age and gender using forced-entry logistic regression, 

the majority of associations remained relatively unchanged (for 'ENT pain' Adj OR 3.6, 9S% CI 1.4-

8.9; for 'feet and ankle pain' Adj OR 2.9, 9S% CI1.3-6.S); or 'face/mouth pain' Adj OR 7.3, 9S% CI 

3.3-16.4; and for 'headache' Adj OR 0.3, 9S% CI 0.2-0.4). The trends for likelihood of consulting 

for chest pain and limb pain, however, became non-significant. 

In the crude analysis, the decision to act on pain differed in relation to pain cause (X2= 39.S8 (9); 

p<0.01, see Table 4.20b such that action was more likely to be taken where individuals perceived 

their pain to be the result of stress (OR 2.2, 9S% CI 1.1-4.7), short-term medical problems (OR 6.9, 

9S% CI 3.1-1S.4), and was marginally more likely for pain associated with non-serious ailments 

(OR 2.0, 9S%CI 1.0-3.7). After adjustment for age and gender the associations between acting on 

pain and non-serious ailments, and acting on pain and stress were no longer significant. The 

adjusted association between acting on pain related to short-term medical problems, however, 

remained Significant, such that those with short-term medical problems were almost seven times 

more likely to act on their pain (Adj OR 6.8, 9S% CI 3.0-1S.3). 

Consultation for pain also differed in relation to pain cause (X2= 98.49 (9), p<0.01). Using pain of 

unknown cause as the referent group, crude analyses showed that individuals were more likely to 

consult for pain that was the result of: recent injury (OR 2.9, 9S% CI1.9-4.S); pain problems (OR 

2.2, 9S%CI 1.4-3.7), short-term medical problems (OR 3.S, 9S%CI 2.3-S.4) or long-term medical 

problems (OR 3.8, 9S%CI1.7-8.3). 

After adjustment for age and gender, these associations remained significant, and were virtually 

unchanged in nature (for 'recent injury' (Adj OR 2.8, 9S% CI 1.8-4.4); pain problems (Adj OR 2.2, 
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95%CI 1.3-3.6), short-term medical problems (Adj OR 3.5, 95%CI 2.3-5.4) or long-term medical 

problems (OR 3.6, 95%CI 1.6-8.0). 

Exploratory hypothesis 6 asked whether rates of medication use, medication avoidance and 

healthcare use differ in relation to pain type and pain cause. Current results show that this is the 

case, and that individuals in the current sample tended to respond differently in relation to pain type 

and perceived pain cause. 

(b) Pain response in relation to pain experience 

Table 4.21 and 4.22 show that crude analysis of scores revealed all pain responses to differ in 

relation to pain experience scores. In every case, where the pain experience was more negative 

(lower frequency, lower intensity, easier to cope with, less emotional, and lower impact) individuals 

were less likely to act on the pain, as well as less likely to seek professional help for pain. 

Table 4.21 
Dichotomised pain experience scores in relation to likelihood of acting on pain. Significant adjusted associations 
given in bold. 

Crude OR [95%C.I.] X2 (dD Adjusted OR [95%C.I.] 
Higher frequency 
Lower frequency 0.6 [0.4 -0.8] 16.06***(1) 1.0 [0.7 -1.3] 

Higher intensity 
Lower intensity 0.4 [0.3 -0.5] 40.34***(1 ) 0.6 "'[0.4-0.8] 

Less able to cope 
More able to cope 0.4 [0.3 -0.6] 30.92***(1 ) 0.8 *[0.5-1.04] 

More emotional 
Less emotional 0.4 [0.3 -0.5] 36.00*" (1) 0.6 '·'[0.5-0.9] 

More impact 
Less impact 0.3 [0.2 -0.4] 67.88***(1) 0.4 ·"[0.3-0.6] 

**p<0.05; ***p<0.01 

Exploratory hypothesis 7 examined the possibility that pain experience scores would be associated 

(after adjustment) with rates of medication use, medication avoidance and health care use. All 

dichotomised GPQ sub-scores were entered into a regression analysis using likelihood of acting on 

pain as the outcome variable. 

Total GPQ scores were excluding from analysis, as these were composite scores of all sub-scores. 

Three aspects of pain remained associated with a decreased likelihood of acting on pain after 
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adjustment: lower pain intensity (Adj OR=0.6, 95% CI 0.4-0.8), lower pain emotion (Adj OR=0.6, 

95% CI 0.5-0.9), and lower pain impact (Adj OR=O.4, 95% CI 0.3-0.6) there was also a trend 

towards increased ability to cope with and likelihood of not acting on pain, although this was not 

significant at the 0.05 level (Adj OR=0.8, 95% CI 0.5-1.04). This final model was of good fit 

(X2=10.48 (7), n.s.), and accounted for 11 % of the variability between acting and not taking any 

action (Nagelkerke R2=0.11). 

Table 4.22 
Dichotomised pain experience scores in relation to likelihood of consulting a health professional for pain. 
Significant adjusted associations given in bold. 

Crude OR [95% C.I.] Adjusted OR [95% C.I.] 
Higher frequency 
Lower frequency 0.4 [0.3 -0.5] 59.18***(1) 0.5 ***[0.4-0.6] 

Higher intensity 
Lower intensity 0.5 [0.4 -0.6] 29.86***(1 ) 0.8 [0.6-1.1] 

Less able to cope 
More able to cope 0.5 [0.4 -0.7] 24.41***(1) 0.8 [0.6-1.1] 

More emotional 
Less emotional 0.6 [0.5 -0.7] 17.99*** (1) 0.9 [0.7 -1.2] 

More impact 
Less impact 0.3 [0.3 -0.5] 50.34***(1) 0.5 ***[0.3-0.7] 

*p<0.1; **p<0.05; ***p<0.01 

Crude odds ratios for likelihood of consulting a health professional for pain were also forced into a 

regression model, excluding the composite Total GPQ score. Only two associations remained 

significant after adjustment: lower frequency and likelihood of not consulting (Adj OR=0.5, 95% CI 

0.4-0.6); and lower impact and likelihood of not consulting (Adj OR=0.5, 95% CI 0.3-0.7). This 

model was also of good fit (X2=12.55 (7), n.s) and accounted for 12%of the variability between 

outcomes. 

Exploratory hypothesis 7 can be therefore be confirmed, such that the likelihood of individuals 

acting on pain was related to pain intensity., emotion and impact, and the likelihood of individuals 

consulting for pain was related to pain frequency and impact experience scores would predict rates 

of medication use, medication avoidance and healthcare use. 
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(c) Pain response in relation to psychosocial factors 

To examine the relationship between demographic factors, work variables and pain response, the 

likelihood of scoring lower than the median score on the dichotomised GPQ scale and sub-scales 

was explored. Again, to reduce the likelihood of a Type I error in crude (unadjusted) calculations, 

the p value taken to be significant was 0.006 for all comparisons relating to demographic variables, 

and 0.002 for all comparisons relating to work variables. All crude and adjusted odds ratios for 

pain response outcomes can be found in Tables 4.23-4.24. As with pain experience scores, for 

formatting reasons, these are placed together, and corresponding commentary of scores can be 

found prior to the tables. 

(i) Associations between demographic factors, work variables and acting on pain 

There was a crude association between gender and likelihood of acting on pain, such that women 

were more likely to act on pain than men (OR 2.9 95% CI 2.3-3.8; see Table 4.23). Socioeconomic 

group was also crudely associated with acting on pain, although the nature of this relationship was 

difficult to decipher from crude data. No other demographic variable was significantly related to 

likelihood of acting on pain, although there were crude trends towards acting on pain being less 

likely in older age groups, and less likely in those without a chronic condition. 

In relation to work variables, crude associations were found between likelihood of acting on pain 

and: 'income'; 'unprofessional/professional'; and 'full-time/part-time'. Acting on pain was less likely 

where: individuals were in receipt of higher annual incomes (ORs: for '£29-39,000' 0.595% CI 0.3-

0.7; and for 'Over £55,000' 0.4 95% CI 0.2-0.98); in more professional jobs (for 'Mostly 

professional' OR 0.6 95% CI 0.4-0.9); and/or worked part-time (OR 2.9 95% CI 1.5-5.9). 

All demographic and work variables that were significant at P<0.1 and below were entered into a 

backward stepwise regression model (comparing log-likelihoods; see Table 4.26 below for a list of 

variables). Seven variables were removed by this analysis as they were not significant: 'control of 

breaks'; skilled/unskilled'; 'socioeconomic group', 'income', 'hours/week'; full-time/part-time' and 

'regularity of breaks'. The association between gender and acting on pain remained significant and 

similar in nature, such that women remained more likely to act on pain than men (Adj OR 3.3 95% 

CI 2.4-4.5). Adjustment also altered the association between 'professional/unprofessional and 
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acting on pain' only very slightly, such that action remained less likely in those in professional 

groups when other variables were considered (Adj ORs: for 'More professional than unprofessional' 

0.695% CI 0.3-0.9; and for 'Mostly professional' 0.6 95% CI 0.4-0.97) when other variables were 

considered. Three variables that were only marginally associated with acting on pain in the crude 

analysis became significant after adjustment: age; chronic condition; and stress. Acting on pain 

was significantly less likely in some age groups than it was for those aged 16-25 (Adj ORs: for '26-

35' 0.4 95% CI 0.1-0.9; for '46-55' 0.4 95% CI 0.2-0.96; and for '56-65' 0.295% CI 0.1-0.5). In 

addition, acting on pain was less likely where individuals rated their jobs as 'Equally stressful and 

easygoing' (Adj OR 0.5 95% CI 0.3-0.9). There were also trends towards a lower adjusted 

likelihood of acting on pain in those without a chronic a condition (Adj OR 0.2 95% CI 0.1-1.05); 

and those in more stressful jobs (Adj ORs for 'Quite stressful' 0.2 95% CI 0.3-1.01). 

The final model of five significant variables ('gender', 'age', 'chronic condition', 

'professionallunprofessional\ and 'stress of workload') was of good fit (X2= 14.13 (8), n.s.) and 

accounted for 13% of the variability between acting and not acting on pain (Nagelkerke R2= 0.129). 

One final finding of note is the effect of adjustment on 'hours/week'. The variation between the 

categories of this variable was not significant in the crude analysis, and all categories were 

removed in the regression, as they were non-significant (X2= 3.39 (3), n.s. at Step 6), However, 

analysis of odds ratios shows that within this analysis there was significant variation between two 

categories within this variable. Individuals working 'less than 20 hours work/week' were 

significantly less likely to act on pain than those working more than 35 hours every week. 

(ii) Associations between demographic factors, work variables and Consulting for pain 

Table 4.25 shows that in the crude analysis, only two demographic and work variables were related 

to the decision to consult a health professional for pain: size of family and annual income. In the 

crude analysis, consultation was less likely for individuals without children than it was for those who 

had three children or more (OR 0.3 95% CI 0.1-0.9). Consulting was significantly associated with 

annual income, although the nature of this relationship was not clear from crude scores. 
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All demographic and work variables that were significant at the 0.1 level and below were put into 

backward stepwise regression model (comparing Log-likelihoods). This process removed six 

variables as they were not significant ('physicality of workload', 'SEG', 'income', conventionality of 

hours', 'spouse employment status', and 'skilled/unskilled), and identified five significant variables 

(,family size', 'chronic condition', 'manual/non-manual', 'full-time/part-time' and 'shift-work'), three of 

which were not significant before adjustment ('manual/non-manual', 'full-time/part-time' and 'shift

work'). Consultation for pain was significantly less likely where individuals: described their jobs as 

more non-manual (Adj ORs: for 'Mostly non-manual' 0.5 95% CI 0.3-0.8 and for 'More non-manual 

than manual' 0.5 95% CI 0.3-0.9); worked part-time (Adj OR 0.4 95% CI 0.2-0.6); and/or worked 

shifts 'sometimes' (Adj OR 1.995% CI1.1-3.4). Consulting a health professional was more likely 

where individuals worked shifts sometimes (Adj 1.9 95% CI 1.1-3.3), however the adjusted 

association between consultation and 'Never working shifts' was only a trend (Adj 1.4 95% CI 0.9-

2.2). There were also some adjusted trends between not consulting for pain and: not having a 

chronic condition (Adj 0.7 95% CI 0.5-1.03); and not having a family (Adj 0.4 95% CI 0.1-1.03). 

The final model of five variables was of good fit (X2=4.54 (8), n.s.); and accounted for 7% or the 

variability between consulting and not consulting (Nagelkerke R2 = 0.07). 
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Table 4.23 
Demographic variables and likelihood of (i) Acting on pain and (ii) Consulting a Health Professional for Pain given as: (a) Crude ORs and (b) ORs after adjustment using backward 
stepwise logistic regression given as at the last step the variable was included in the analysis. Adjusted associations that remained in the last step are given in bold. Nagelkerke 
R2 values are given for each step. Significant adjusted associations given in bold. Referent roups are given in italics. 

i) Acting, on pain (ii) Consulting a Health Professional for Pain 
(a) Crude OR (b) Adjusted OR (a) Crude OR (b) Adjusted OR 

[95%C.I.] X'(dn [95% C.l.] [95%C.I.] X' (dn [95% C.l.] 
Men 1.0 1.0 1.0 

Women 2.9 [2.2-3.8] 55.77rt' 3.3 "'[2.4.4.5] Remained at 1.2 [0.9-1.5] 1.83 
(1).000 Last Step 8 (1).176 

Aged 16-25 1.0 1.0 R2:0.13 1.0 
26-35 0.3 [0.1-0.8] 12.1rt 0.4 "[0.1.0.9] Remained at 1.3 [0.9-1.9] 6.33 
36-45 0.5 [0.2-1.1] (4).017 0.5 [0.2-1.2] Last Step 8 1.2 [0.8-1.8] (4).176 
46-55 0.4 [0.2-1.0] 0.4 "[0.2-0.96] R'=0.13 0.9 [0.6-1.4] 
56-65 0.3 [0.1-0.7] 0.2 '''[0.1-0.5] 0.8 [0.4-1.5] 

SEG Unskilled 1.0 1.0 1.0 1.0 
, 

Partly skilled 0.4 [0.1-3.6] 1.6 [0.2-15.5] Removed at 0.5 [0.2-1.5] 0.5 [0.12.2] iRemoved at 
Manual skilled 0.3 [0.0-2.2] 22.04Ort 0.7 [0.1-6.7] Step 3 0.5 [0.2-1.3] 12.9rt 0.3 [0.11.5] !Step 2 

Non-manual skilled 0.2 [0.0-1.9] (4).000 0.8 [0.1-7.7] R'=0.15 0.8 [0.3-2.4] (5) .024 0.3 [0.11.4] !R'=0.10 
Managerial & Intermediate 0.3 [0.0-2.7] 0.9 [0.1-9.5] 0.4 [0.1-1.1] 0.2 [0.01.3] 

Professional 0.2 [0.0-1.3] 0.6 [0.1-6.3] 0.5 [0.2-1.3] 0.3 [0.12.0] 

Carstairs Least affluent 1.0 1.0 
score 6 0.6 [0.2-2.3] 5.04 0.6 [0.2-1.7] 3.7 

5 1.4 [0.5-4.2] (6).539 1.0 [0.3-2.8] (6).717 
4 1.6 [0.5-4.5] 0.9 [0.3-2.5] 
3 1.0 [0.3-3.2] 0.9 [0.3-2.5] 
2 1.4 [0.5-4.2] 1.2 [0.4-3.6] 

Mostaff1uent 1.5 [0.5-4.9] 0.7 [0.2-2.2] 

Mam'edlliving with partner 1.0 1.0 
Single 1.1 [0.8-1.5] 0.58 0.9 [0.7-1.2] 0.29 

(1).450 (1).589 
Spouse doesn't work 1.0 1.0 1.0 i 

Spouse works 1.0 [0.7-1.6] 0.Q3 0.7 [0.5-1.1] 2.77' 1.3 [0.8-1.9] iRemoved at 
(1).856 (1).096 !Step 5 

!R'=0.09 
More than 3 children 1.0 1.0 1.0 I 

3 children 0.6 [0.2-1.6] 3.32 0.5 [0.2-1.3] 16.42rt' 0.5 [0.2.1.4] iRemained at 
2 children 0.7 [0.3-1.7] (4) 0.4 [0.2-1.02] (3) 0.4 [0.2.1.2] iLast step 

1 child 0.6 [0.2-1.5] 0.6 [0.3-1.7] 0.7 [0.2-1.8] iR'=0.07 
No children 0.8 [0.3-1.9] 0.3 [0.1-0.9] 0.4 '[0.1-1.04] 

With a chronic condition 1.0 1.0 1.0 1.0 
IRemained at Without a chronic condition 0.7 [0.5-1.0] 4.32rt 0.7 '[0.5-1.05] Remained at 0.7 [0.5-0.9] 6.15rt 0.7 '[0.5-1.03] 

(1).038 Last Step 8 (1).013 \Last step 
R'=0.13 IR'=0.07 

'p<0.1; rtp<0.05; rt<p<0.01; Underlined= significant at p<0.006 
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Table 4.24 
Work variables and likelihood of Acting on pain given as: (a) Crude DRs and (b) DRs after adjustment using backward stepwise logistic regression given as at the last step the variable was 
included in the analysis. Adjusted associations that remained in the last step are given in bold. Nagelkerke R2 values are given for each step. Referent groups are given in italics 

(a) Crude OR (b) Adj ORs (a) Crude OR (b) Adj ORs (a) Crude OR (b) Adj ORs 

Heavy Industry production & research 1.0 
Banks & Financial services 1.0 

Computer industry 1.0 
Emergency service 0.7 

Food production & distribution 0.8 
Higher Education 0.8 

Health services 0.6 
Local government & council business 0.5 

[95%C.I.] X2(dn [95%C.I.] over35hourslweek 1.0 [95%C.I.] X2(dn ira [95%C.I.] [95% C.I.]X2 (dn [95%C.1.] i 

Very stressful 1.0 itO 
!0.5 "[0.3 -1.01] [0.5-1.9J 8.07 35 hours/week 0.6 [0.4-1.0J 10.55H 1.2 [0.7-2.0J Removed at 

[0.6-1.7] (9) 20-34 hours/week 0.4 [0.2-0.8J (3) 0.3 ·[0.1-1.2J Step 5 
[0.3-1.8J under 20 hoursiweek 0.5 [0.2-1.5J 0.1·"[0.0-0.8J R2=0.14 
[0.4-1.8J 
[0.4-1.6J 
[0.3-1.3J 
[0.2-1.2J 

Pharmaceutical production & research 1.1 [0.6-2.0J 
Media 0.9 [0.4-2.0J 

Under 10K 1.0 
10-24K 0.8 [0.5-1.3J 19.3H* 
25 - 39K 0.5 'H[0.3-0.7J (4) 

.001 
40 - 54K 0.6 [0.3-1.1J 
Over 55K 0.4 "[0.2-1.0J 

Manual 1.0 
Manual> Non-manual 1.1 [0.5-2.5J 6.28 
Manual = Nonmanual 0.9 [0.4-1.9J (4) 

Manual < Non-manual 1.3 [0.6-2.5J 
Non-manual 1.9 [1.0-3.5J 

Unskilled 1.0 
Unskilled> Skilled 0.9 [0.4-2.1J 15.09·H 

Unskilled = Skilled 1.1 [0.5-2.3J (4) 
Unskilled < Skilled 0.8 [0.4-1.6J 

Skilled 0.5 [0.3-1.0J 

Unprofessional 1.0 
Unprofessional> Professional 1.1 
Unprofessional = Professional 1.6 
Unprofessional < Professional 0.6 

Professional 0.6 
1.0 

over 8 hours/day 1. 0 
8 hours/day and below 0.9 

[0.5-2.1J 19.4rH 

[0.9-3.1J (4) 
[0.4-1.0J .001 
[0.4-0.9J 

[0.7-1.4J 
[0.6-1.2J 0.72 

(1) 
·p<0.1; "p<0.05; ···p<0.01; Underlined= Significant at p<0.006 

1.4 [0.8-2.5J 
1.1 [0.6-22] 

1.7 [0.7-4.2] 
1.0 [0.4-2.8] 

1.0 [0.4-2.4] 
1.1 [0.5-2.6] 
0.9 [0.4-2.0] 
0.6 [0.3-1.4] 

1.0 [0.5·2.0] 
1.8 '[0.9·3.61 
0.6 "[0.3·0.91 
0.6 "[0.4·0.97] 

kemoved at 
iStep4 
iR2=0.14 

Removed at 
Step 2 
R2=0.16 

! 
i 
,Remained in 
iLast Step 
lR2=0.13 

Full-time 1.0 
Part-time 2.9 [1.5 -5.9] 10.09'" '1.5 [0.7-3.2] iRemoved at 

(1) i~:e~ 6 
!R2":0: 

Shifts always 1.0 
Sometimes 1.0 [0.8-1.2] 1.61 

Never 0.9 [0.5-1.5] (2) 

Permanent 1.0 
Temporary 0.3 [0.2-0.7] 0.28 

(1) 

Conventional hrs never 1.0 
Sometimes 1.2 [0.8-1.7] 3.66 

(2) 
Always 1.4 [1.0-2.0] 

Organise tasks never 1.0 
Sometimes 1.3 [0.7-2.3] 1.18 

Always 1.2 [0.7-2.0] (2) 

Computer use always 1.0 
Sometimes 1.5 [0.9-2.5J 3.49 

Never 1.2 [0.7-2.0] (2) 

Physical 1.0 
Physical> Mental 0.8 [0.3-204] 6.71 
Physical = Mental 1.5 [0.6-3.5] (4) 
Physical < Mental 1.6 [0.7-3.7] 

Mental 1.8 [0.8-4.1J 

Quite stressful 0.6 [0.3-1.0J 7.9' 
Stressful = Easygoing 0.5 [0.3-0.8J (4) [0.5 '''[0.3 .0.9] 

Quite easygoing 0.7 [0.3-1.4J iO•7 [0.3.1.61 
Very easygoing [0.7-6.8J 10.5 [0.1.1.5] 

Difficult to cope a lot of the time 1.0 
Easy to cope = Difficult to cope 104 [0.7-2.8] 5.23 

(3) 
Easy to cope a lot of the time 1.3 [0.6-2.8] 

Well within capabilities 0.9 [0.4-2.0] 

Autonomous 1.0 
Autonomous> Teamwork 1.1 [0.5-2.3] 0.62 
Autonomous = Teamwork 1.0 [0.5-22] (4) 

Autonomous < Teamwork 1.1 [0.5-2.3] 
Teamwork 0.9 [0.4-2.1] 

Never enjoy job 1.0 
Sometimes enjoy job 1.5 [0.7-2.9] 1.33 

Always enjoy job 1.5 [0.7-3.1] (2) 

Job not secure 1.0 
Job secure 0.9 [0.6-1.2] 0.82 (1) 

No desire to continue in job 1.0 ! Desire to continue in job 1.0 [0.7-1.3] 0.03 
(1) 

11.0 Others control breaks 1.0 
Others control = Own control 0.6 [0.4-1.0] 9.39H' (2)10.7 [0.4-1.3] 

Own control of breaks 0.5 [004-0.8] iO.7 [0.4-1.3] , 

Irregular breaks 1.0 
6.0r' (2) !6:~ "[0.5-0.99] Regular = Irregular 0.7 H[0.5-1.0] 

Regular breaks [0.7-1.6] iO.8 [0.5-1.2] 

Short breaks «15minl4hrs) 1.0 
Long = Short 1.2 [0.9-1.7] 2.20 

Longbreaks J> 15min/4hrs) 1.3 JO.8-1.GJ12) 

Remained at 
Last Step 
R2=0.13 

Removed at 
Step 1 R2=0.16 

Removed at 
Step 7 R2=0.13 
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Table 4.25 
Work variables and likelihood of Consulting a Health Professional for Pain given as: (a) Crude ORs and (b) ORs after adjustment using backward stepwise logistic regression given as at the last 
step the variable was included in the analysis. Adjusted associations that remained in the last step are given in bold. Nagelkerke R2 values are given for each step. Referent groups are given in 
italics 

(a) Crude OR (b) Adj ORs (a) Crude OR (b) Adj ORs (a) Crude OR (b) Adj ORs 
[95% C.I.]X2 (dn [95% C.I.] 

! [95% C.I.] X' (dn [95% C.I.] [95% C.I.] X'(dn [95% C.I.] 
Heavy Industry production & research 1.0 

I 
35 hrs/wk 1.0 Very stressful 1.0 

Banks & Financial services 1.1 [0.6-2.2]6.49 20-34 hrs/Wk 1.4 [0.9-2.0] 6.06 Quite stressful 1.2 [0.B-1.9] 2.5 
Computer industry 0.9 [0.5-1.5] (9) i <20 hrs/wk 1.6 [1.0-2.7] (3) Stressful = Easygoing 1.2 [0.B-1.9] (4) 

Emergency service O.B [0.4-1.B] ! >35 hrs/wk 1.4 [0.6-3.2] Quite easygoing 1.2 [0.7-2.0] 
Food production & distribution 0.6 [0.3-1.3] l Very easygoing 0.7 [0.2-1.9] j 

Higher Education 1.0 [O.5-1.B] j FUll-time 1.0 1.0 
Health services 1.2 [0.6-2.5] j Part-time 0.6 [0.4-0.9] 5.96ri 0.4 **'[0.2-0.6] Remained at last Difficuft to cope a lot of the time 1. 0 

Local government & council business 0.7 [0.4-1.4] j (1) step R'=0.07 Easy to cope = Difficult to cope 1.5 [0.9-2.B] 3.45 
Pharmaceutical production & research 1.0 [0.4-1.4] 

I 
Shifts always 1.0 1.0 Easy to cope a lot of the time 1.4 [0.B-2.6] (3) 

Media 0.9 [0.4-1.B] Sometimes 1.7 [1.1-2.6] B.21ri 1.9 **[1.1-3.4] Remained at last Well within capabilities 1.2 [0.7-2.3] 
i Never 1.0 [0.7-1.3] (2).016 1.4 [0.9·2.1] step R'=0.07 

Under 10K 1.0 i Autonomous 1.0 i 

10- 24K 1.1 [0.8-1.6]19.3- 1.3 [0.7-2.4] !Removed at Step Permanent 1.0 Autonomous> Teamwork 1.5 [0.9-2.B] 2.9 
25-39K 0.9 [0.6-1.4] (4).001 1.1 [0.5-2.3] j3 R'=0.09 Temporary 1.B [1.1-2.8] 0.05 Autonomous = Teamwork 1.4 [0.8-2.6] (4) 
40 -54K 0.9 [0.5·1.B] 1.4 [0.6-3.5] I (1) Autonomous < Teamwork 1.2 [0.7-2.3] 
Over 55K 1.0 [0.4-2.3] 1.1 [0.3-3.4] Conventional hrs never 1.0 1.0 Teamwork 1.0 [0.5-2.2] 

I Sometimes 0.8 [0.6·1.2] 5.40* 0.8 [0.5-1.3] Removed at Step 
Manual 1.0 1.0 Always 0.7 [0.5-0.9] (2).067 O.B [0.5-1.3] 4 R'=O.09 Never enjoy job 1.0 

Manual> Non-manual 0.9 [0.5-1.6]13.16** 1.2 [0.6·2.4] !Remained at Last Sometimes enjoy job 1.2 [0.7-2.1] 3.64 
Manual = Nonmanual O.B [0.5-1.3] (4) 1.0 [0.5·1.8] ~tep R'= 0.07 Organise tasks never 1.0 Always enjoy job 0.9 [0.5-1.6] (2) 

Manual < Non-manual 0.5 [0.3·0.8] 0.5 **[0.3.0.9] l Sometimes 1.0 [0.6·1.7] 0.39 
Non-manual 0.6 [0.4-0.B] 0.5 m[O.3.0.8] ! Always 1.1 [0.7 -1.B] (2) Job not secure 1.0 

[Removed at Step 

Job secure 1.1 [0.B-1.5] 0.4 
Unskilled 1.0 1.0 Computer use always 1.0 (1) 

Unskilled> Skilled 0.8 [0.4-1.5]10.34** 0.9 [0.4-2.0] Sometimes 1.5 [0.9-2.3] 3.62 No desire to continue in job 1. 0 
Unskilled = Skilled 0.6 [0.3-1.0] (4) 0.7 [0.4-1.4] is R'= 0.09 Never 1.5 [1.0-2.2] (2) Desire to continue in job 1.0 [0.B-1.4] 0.10 
Unskilled < Skilled 0.7 [0.4-1.2] 0.7 [0.4-1.4] 

I 
(1) 

Skilled 0.5 [0.3-0.B] 0.5 "[0.3-0.9] Physical 1.0 1.0 Others control breaks 1.0 

! Physical> Mental 0.5 [0.2-1.04]14.94- 0.6 [0.2-1.7] Removed at Step Others control = Own control 1.3 [0.9-2.1] 3.62 
Unprofessional 1.0 Physical = Mental 0.6 [0.3-1.2] (4) 0.9 [0.4-2.6] 1 R'=O.10 Own control of breaks 1.3 [1.0·1.8] (2) 

Unprofessional> Professional 0.9 [0.6-1.3]5.99 Physical < Mental 0.4 [0.2-0.8] 0.8 [0.3-2.2] 
Unprofessional = Professional 1.1 [0.7-1.6] (4) Mental 0.4 [0.2-0.7] 0.7 [0.2-2.2] Irregular breaks 1.0 
Unprofessional < Professional 1.1 [0.6-2.1] Regular = Irregular 1.2 [0.9-1.7] 2.17 

Professional 1.0 [0.4-2.4] Regular breaks 1.1 [0.8·1.5] (2) 

over 8 hours/day 1.0 

I 
Short breaks «15minl4hrs) 1.0 

8 hours/day and below 0.8 [0.6-1.1]2i~4 Long = Short 1.2 [0.9-1.5] 1.78 
'(1 Lonq breaks (>15min/4hrs) 1.2 rO.8-1.8i (2) 

·p<0.1; "p<0.05; "·p<0.01; Underhned- Slgmficant at p<0.006 
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(iii) Summary of associations between pain responses and psychosocial factors in relation to 

hypotheses 

There were several hypotheses made in relation to psychosocial factors and pain response scores: 

• That rates of medication use, medication avoidance and healthcare use would differ in 

relation to demographic groups (H 13) 

• That demographic variables would be associated (after adjustment) with rates of 

medication use, medication avoidance and healthcare use (EHs) 

• That rates of medication use, medication avoidance and healthcare use will differ in 

relation to work groups (H14) 

• That work variables would be associated (after adjustment) with medication use, 

medication avoidance and healthcare use (EHg) 

Table 4.26 below shows that all of these hypotheses can be confirmed, and that after adjustment, 

pain responses scores differed considerably between demographic and work categories. 

Table 4.26 
Summary of associations between demographic factors, work variables and pain responses (a) before 
adjustment and (b) after adjustment 

(i) Acting on Pain 
(a)Crude association I (b) Association after adjustment 

More likely to act on pain 
Gender*" Women'" 

Less likely to act on pain 
Age" I 26-35" 

Chronic condition" 
Unprofessional/Professional*" 

Quite stressful' 

Regularity of breaks" 
Part-time'" 

35 hours/week*' 
Income'*' 

SEG**' 
Unskilled/Skilled'" 
control of breaks'" 

46-55" 
56-65'" 

Without a chronic condition' 
Equally unprofessional & 
professional' 
More professional than 
unprofessional" 
Mostly professional" 
Quite stressful" 
Equally stressful & 
easygoing'" 
Removed at Step 7 
Removed at Step 6 
Removed at Step 5 
Removed at Step 4 
Removed at Step 3 
Removed at Step 2 
Removed at Step 1 

·p<0.1; "p<0.05; ·"p~0.<L1; Underlined= significant at p<0.006 

(U) Consulting for pain 
(a)Crude association I (b) Association after adjustment 

More likely to consult 
Shifts" Shift-work sometimes" 

Family size*" 
Chronic condition" 

ManuaUNon-manual** 

Part-time*' 

Unskilled/Skilled" 

Spouse works' 
Conventional hours sometimes' 

Income'" 

SEG" 
Physical> Mental'*' 

Less likely to consult 
No children' 
Without a chronic condilion' 
Less non-manual than manual 
" 
Mostly non-manual'" 
Part-time'" 

Removed at Step 6 

Removed at Step 5 
Removed at Step 4 
Removed at Step 3 

Removed at Step 2 
Removed at Step 1 
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4.6 Summary of all results in relation hypotheses and exploratory 
hypotheses 

Table 4.27 
Summary of results in t() rel~ti()IlHj'potheses 
(a) Prevalence of general aches and pains 

H1 The prevalence of general pain in a working population Confirmed 
will be high 

H2 Pain prevalence will differ in relation to pain type Confirmed 

H3 Pain prevalence will be higher in women, in older age groups, and in less privileged Rejected 
socioeconomic groups, and where individuals had a chronic condition. 

H4 Pain prevalence will differ in relation to marital status and family size. Partially confirmed 

Hs Demographic factors will be associated with pain prevalence after adjustment. Partially confirmed 

H6 Pain prevalence will be higher where: duration of employment is longer; control is lower; work Partially confirmed 
demands are higher; stress is more common; and job satisfaction is lower. 

H7 Pain prevalence will differ in relation to different working conditions and between workgroups. Partially confirmed 

Ha Psychosocial work factors will be associated with pain prevalence after adjustment. Partially confirmed 

(b) Pain experience 

H9 GPQ scores and sub-scores for pain frequency, intensity and impact will be high. 

H10 GPQ scores and sub-scores for pain intensity, frequency and impact will differ in relation to 
pain type or pain cause. 

Hll GPQ scores and all sub-scores for pain intensity, frequency, coping, will differ in relation 
Demographic groups. 

H121t is expected that total GPQ scores and all sub-scores will differ in relation to work factors. 

(c) Pain response 

Rejected 

Partially confirmed 

Partially confirmed 

Partially confirmed 

H13 It is expected that the rates of medication use, medication avoidance and healthcare use will Partially confirmed 
Differ in relation to demographic groups. 

H14 Rates of medication use, medication avoidance and healthcare use will differ in relation to Partially confirmed 
work groups 
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Table 4.28 
Summary of results in relatiol1 to_E){ploraJc>ryj-lYJ)otheses 

(a) Pain experience 

EHl What is the nature of the sub-scores for coping with pain and 
pain emotions? 

EH2 Do the sub-scores for coping with pain and pain emotions 
differ in relation to pain type or pain cause? 

EH3 Are demographic variables associated with pain experience scores after 
adjustment? 

EH4 Are work variables associated with pain experience scores after adjustment? 

(b) Pain response 

EH5 What are the rates of medication use, medication avoidance 
and healthcare use for pain? 

EH6 Do rates of medication use, medication avoidance and 
healthcare use differ in relation to pain type and pain 
experience? 

EH7 Are pain experience scores related (after adjustment) to rates of medication 
use, medication avoidance and healthcare use? 

EHe Are demographic variables related (after adjustment) rates of medication use, 
medication avoidance and healthcare use? 

EH9 Are work variables related (after adjustment) rates of medication use, 
medication avoidance and healthcare use? 

Scores for pain emotion and coping are low 
overall 

Yes for pain cause therefore EH2 partially 
"confirmed" 

Yes, therefore EH3 "confirmed' 

Yes, therefore EH4 "confirmed 

See Figure 4.10 

Yes, marginally, therefore EH6 partially 
"confirmed" 

Yes, therefore EH7 "confirmed" 

Yes, therefore EHe "confirmed' 

Yes, therefore EH9 "confirmed' 
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5. Discussion 

Section 2 of this thesis reviewed the literature between 1980 and 1998, prior to the design of this 

study and data collection. This section will compare current results to (a) the literature between 

1980 and 1998, and (b) the relevant literature between 1998 and the present day. 

A search of MEDLINE and PsychlNFO databases was carried out using the same terms as the 

original search: "pain" and "work". This yielded 3572 papers, of which 240 were selected as 

completely, or marginally relevant to the current findings (See Table 5.1 overleaf). 

As with the literature between 1980 and 1998, research on back and other musculoskeletal pain 

continues to predominate. The current study therefore remains virtually unique in its focus on pain 

as a generic experience, above and beyond site- and duration-specific criteria. 

It is important to note that search was not intended to be more illustrative than comprehensive, and 

as with all literature searches, it is possible that the results of this search was limited, and that 

some papers were missed (see Section 5.4 below). 
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Table 5.1 
Literature between 1998 and 2005 categorised by research aim and population type 

(a) Back pain only 
Physical risks only 

Psychosocial risks only 

Not specifically physical risks or psychosocial risks 
only, or both 

(b) Musculoskeletal pain 
Physical risks only 

Psychosocial only 

Not specifically physical risks or psychosocial risks 
only, or both 

(c) Other specific pain 
Physical risks only 

Psychosocial only 

Not specifically physical risks or psychosocial risks 
only, or both 

(d) General aches and pains 
Physical risks only 

Psychosocial only 

Not specifically physical risks or psychosocial risks 
only, or both 

(f) Other articles of interest 

General General Specific Comparing 
population working occupation specific 

(with ref. to work sample group or occupational 
risks) _ job title grollps 

9 

8 

18 

o 
2 

4 

6 

3 

17 

21 

o 
o 
o 

o 

2 

o 
10 

12 

o 
10 

11 

2 

10 

13 

o 
2 

3 

2 

2 

26 

30 

17 

3 

31 

51 

o 
2 

7 

9 

o 
o 
o 

o 

Health-care use and back pain 

Health-care use and chest pain 

Health-care use and chronic pain 

Health-care use and neck/shoulder pain 

Commentary on pain and work 

Experimental pain and work 

Medication and pain at work 

Psychological risks for pain alone 

2 

o 
5 

7 

o 
o 

o 
o 
o 

o 
o 
3 

3 

o 

Systematic reviews of relationship between back pain and work risks 

SystematiC reviews of relationship between musculoskeletal pain and work risks 

SystematiC reviews of relationship between other specific pain and work risks 

Total 

5 

11 

47 

63 

20 
5 

50 

75 

3 

7 

34 

44 

o 
2 

3 

8 

2 

1 

21 

11 

2 

6 

55 
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5.1 Pain Prevalence 

(a) Prevalence of general aches and pains 

On the basis of previous research, it was hypothesised that the prevalence of general aches and 

pains in a working population would be high (H1). This hypothesis can be confirmed, as current 

prevalence was high, accounting for nearly three-quarters of responders. Given the variety of pain 

measures, pain intervals and population types used in previous studies, a discrepancy between the 

findings of the current study and previous research is perhaps to be expected (see Section 2.3). 

These issues are discussed in more detail below. 

(i) Current prevalence in comparison to the literature between 1980 and 1998 

As discussed in previous sections, very few studies published between 1980 and 1998 report rates 

of general aches and pains, therefore there is very little previous research with which to compare 

current findings. Although Sternbach et al. (1985), carried out a study examining both troublesome 

and non-troublesome pain, he did not provide overall prevalence rates for general aches and pains, 

instead publishing site-specific prevalence rates. Moreover, Sternbach et al. focus on a general 

population (as opposed to a working population), and although some reference to work factors 

were measured, a proportion of this study population may not have been employed. Finally some 

issues with the design of Sternbach et ai's study may also require reflection. Section 2.3 

summarises these issues, noting the lack of consideration of two potential sources of bias: 

exposure to physical load in the workplace in Sternbach's sample; and the potential effect of 

previous musculoskeletal symptoms and/or ongoing concurrent illness. Both of these may have 

predisposed his sample to pain, therefore, the extent to which site-specific prevalence rates 

(reported below) reflect the "true" prevalence of pain in the population is unclear. 

In an attempt to gauge level of agreement between current prevalence rates and those published 

prior to the design of the current study, Table 5.2 shows (a) site-specific four-week period 

prevalence from the current study compared to (b) weighted point and period prevalence from a 

selection of cross-sectional studies on populations published between 1980 and 1998. 
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Point prevalence of back pain in the current study was similar to that in other studies, however, for 

other pains, the current prevalence appears to be considerably lower. This is especially so for 

current rates of headache versus those recorded by Pryse-Phillips et al. (1992). However, it was 

argued in Section 2.3 that the study by Pryse-Phillips and colleagues (1992) was likely to be biased 

due to a high attrition rate in their sample, therefore it is possible that headache reports were 

biased by this in some way. This may partially explain the differences between rates of headache 

in Table 5.2. 

Another reason for the disparity between reported site-specific prevalence rates and the current 

study may be the types of working populations studied. The majority of studies focus on 

occupations where manual tasks are common, such as industrial workers (for example Birger-

Hagen et ai, 1998; Herberts et ai, 1984), or healthcare personnel (for example Ahlberg-Hulten et ai, 

1995; BruHn et ai, 1998). Given the predominance of pain already reported in more manual 

occupations (see Section 2.2 and 2.3), it is possible that the over-representation of these 

occupations in the studies in Table 5.2 led to an elevated prevalence rate. Moreover, as the 

current sample included a variety of occupations (both manual and non-manual), this may also 

have accounted for lower prevalence in this study. 

Table 5.2 
Prevalence rates in the current study compared to the weighted average from cross-sectional studies between 1980 
and 1998 publishing point prevalence or prevalence within last four weeks in working populations only 

(b) Weighted average prevalence (%); (studies used for calculation of weighted average) 

[cumulative denominator n=62717] 

30.7 

62.4 

(Ahlberg·Hulten et ai, 1995; Birger·Hagen et al. 1998; Brulin et ai, 1998; Burdorf et al,1993; Chiou & Wong, 1992; 
Feyer et ai, 1992; Foppa & Noack,1996; Fujimura etal, 1995; Harber et ai, 1985; Hildebrandtetal, 1995; Lemasters et 
ai, 1998; Masset et ai, 1994; Moens et ai, 1993; Rotgoltz et ai, 1992; Videman, 1984) 

(Pryse-Phillips, 1992) 

57,5 (Brulin et ai, 1998; Lemasters et ai, 1998) 

37, 1 (Brulin et at 1998; Helliwell et ai, 1992; Lemasters et ai, 1998) 

33 (Ahlberg-Hulten et ai, 1995; Birger-Hagen et ai, 1998; Brulin et ai, 1998; Herberts et ai, 1984; Lemasters et al,1998; 
Niedhammer, 1998) 

11.0 (Brulin et ai, 1998; Lemasters etai, 1998) 
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It is interesting to note that the weighted average back pain prevalence was calculated from 

substantially more studies than that of other pain types. A greater number of studies included in 

this calculation led to more variety in the working populations incorporated. There was a similar 

level of variety of jobs in the current study population, and this may have led to the current back 

pain prevalence being closer to (although certainly not aligned with) the weighted back pain 

average (Table 5.2b). 

One of the main issues argued in Section 2.4 is the unique focus of the current study, whereby the 

definition of pain outcome was extended to include "non-troublesome pain" as well as the 

"troublesome" pain that has been the focus of so many previous studies. As a result, the extent to 

which results of the other studies can be compared to this study is limited. 

In addition, as also discussed in Section 2.4 of this thesis, the extent to which any two studies can 

be compared with one another is limited, given that all refer to a variety of populations, using many 

different inclusion and exclusion criteria, definitions and outcomes. As such it could be argued that 

the weighted prevalence is somewhat artificial, as it represents an approximation of combined site

specific prevalence rates that may not strictly be comparable. Section 2.4.2, for example discusses 

the variety of pain outcomes used in these studies. As such the extent to which "back pain on most 

days for at least two weeks at some point in your lifetime" (in a cross-sectional study with little 

account of previous back symptoms; Deyo & Tsui-wu, 1987) versus "any ache or pain in the back 

lasting for more than 24 hours in the past month" (measured prospectively in a pain-free cohort 

with strict inclusion criteria in place; Papageorgiou et aI., 1998) can be seen to be accessing the 

same outcome is questionable. 

(ii) Current prevalence in comparison to the literature between 1998 and 2005 

In relation to studies publishing prevalence rates for pain in a variety of working populations, 

current prevalence rates can be seen to be comparable to the observations of a number of authors: 

for back pain (Kaneda, Shirai & Miyamoto, 2001; Magnavita et ai, 1999; Molano et ai, 2001; 

Shehab et ai, 2003; Nahit et ai, 2001), various musculoskeletal pains (Joshi, Menon & Kishore, 

2001); neck/shoulder pain (Andersen et ai, 2003; Magnavita et ai, 1999; Nahit et ai, 2001); joint pain 
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(Magnavita et al,1999; Nahit et ai, 2001); and pain in the limbs (specifically the forearm; Nahit et ai, 

2001). 

As with previous literature, however, there was also sUbstantial disagreement between the current 

study and observations of: back pain (Omokhodion, Umar & Ogunnowo, 2000; Cole et ai, 2001; 

Yip, 2001; Tsuboi et ai, 2002; Gomez et ai, 2003; Stewart et ai, 2003; Byrns et al 2004; Van 

Nieuwenhuyse et al); various musculoskeletal pains (Stewart et ai, 2003; Chyuan et ai, 2004); jOint 

pain (Gomez et ai, 2003; Stewart et ai, 2003); limb pain (Gomez et ai, 2003); and neck/shoulder 

pain (Pope et ai, 2001; Vasseljen, Holte & Westgaard, 2001; Gomez et ai, 2003; Chyuan et ai, 

2004). Articles that differed from the current study included prevalence rates that were higher than 

the current study in every case. 

It is argued above that as there are many differences between the designs of these studies and the 

current study, it not surprising that discrepancies in prevalence rates are observable. One design

related explanation may be the tendency of authors to focus on more manual occupations such as 

nursing (for example, Trinkoff et aI., 2003; Menzel et aI., 2004; Eriksen, Bruusgaard & Knardahl, 

2004), farming (Gomez et ai, 2003; Toren et aI., 2002; Kirkhorn, Greenlee & Reeser, 2003; 

Holmberg et aI., 2004) or construction (Sporrong et aI., 1999; van der Molen et aI., 2004, Turner, 

Franklin & Turk, 2000; Cole et aI., 2002; Welch, 1999). This may have led to an elevated 

prevalence rate in studies measuring manual populations. 

Although some authors do use a variety of different groups in their samples, the majority are 

focussed on manual occupations. For example, Pope and colleagues (2001) examine shoulder 

pain in six different occupational groups (workers in a Post office, Supermarket, Department store, 

Packaging factory, and Hospital), and Vasseljen, Holte & Westgaard (2001) examine shoulder and 

neck pain in healthcare workers versus shopping centre workers. However, both of these studies 

explicitly use these occupational groups as indicative of jobs with a high proportion of manual 

tasks, and both report pain prevalence rates that are higher than the current study for all groups 

(Pope et ai, 2001; Vasseljen, Holte & Westgaard, 2001). 
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It is likely, however that the discrepancy between these studies and the current study may also be 

partially explained by differences in the pain outcomes used. As with studies carried out between 

1980 and 1998, recent research also tends to focus on a variety of pain outcomes. Taking the two 

studies mentioned above as an example, Pope et al (2001) measure shoulder pain as, "symptoms 

in and around the shoulder complex lasting for more than 24 hours in the month [prior to their 

investigation]", and ask individuals to exclude "the more minor or transient episodes of shoulder 

pain" (Pope et ai, 2001). Vasseljen, Holte and Westgaard (2001), on the other hand, use recorded 

reports of shoulder and neck pain on a six-point visual analogue scale (VAS) for the day, week and 

six months prior to their study. This VAS scale recorded observations of intensity and frequency of 

shoulder and neck pain, and although these authors do report one-year prevalence of pain in two 

occupational groups (57% for healthcare employees; 54% for shopping centre employees); this is 

done in the context of frequency and intensity ratings described above. There are several 

outcome-related issues that make these studies difficult to compare with one another. First, one 

refers to "shoulder pain" as defined on a manikin (Pope et ai, 2001) while the other refers to 

"shoulder and neck" pain (Vasseljen, Holte & Westgaard, 2001). In other words, although there 

may be overlap between the two, strictly speaking both studies are measuring different things. 

Moreover, it is difficult to compare either of these studies with current prevalence rates, given that 

no site-specific criteria in the current study were used, therefore, it is unclear whether the 

participant-defined "neck/shoulder pain" in the current study; the manikin-based shoulder pain in 

Pope et ai's study; and/or the less specific "shoulder and neck pain" in Vasseljen, Holte and 

Westgaard's study are referring to the same construct. 

Another outcome-related issue that makes these studies difficult to compare with one another is 

that one describes the occurrence of pain at a particular level of functional impact only (Pope et ai, 

2001), while the other uses a measure of occurrence combined with intensity and frequency 

(Vasseljen, Holte & Westgaard, 2001). In addition, the focus of the former study may have led to 

the reporting of prevalence rates of disabling pain in different occupational groups (Pope et ai, 

2001), which was one of its research aims. This approach is not being criticised as such, however 

it may have led to under-reporting of all pain in their sample, such that had other non-disabling 
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shoulder pain been included (as in this sample) prevalence rates may have been similar to those in 

current data. 

The fact that both of these studies report greater prevalence rates of neck and/or shoulder pain 

than the current study is somewhat puzzling. One explanation might be that the focus of the study 

by Vasseljen, Holte and Westgaard (2001) could have led to a bias in reports of pain. Their study, 

for example, could have been affected by detection bias, whereby individuals only reported pain 

that was intense or frequent, and/or recall bias whereby only pain that was intense and frequent 

was recalled. It is important to point out that this is not in any way suggesting that prevalence rates 

reported in these studies are wrong, only that the way that one might ask the question will affect 

the way that someone answers it (Coolican, 2001). In addition, it might be that the differences in 

reported prevalence between studies are related to methodological issues in the current design, 

which can be criticised for having a number of limitations (see Section 5.4 below). Thus it is 

possible that the discrepancy between the current prevalence rates and those reported by Pope et 

al (2001) and Vasseljen, Holte and Westgaard (2001) (as well as with all of the others) were the 

result of differences between their studies and the current methodology. 

Finally, and perhaps most importantly, is the point that transcends all design issues, that is likely to 

provide the most obvious explanation for the discrepancies between site-specific prevalence given 

in Table 5.2 above and those reported in the current study. As with studies between 1980 and 

1998, recent literature focuses on the more troublesome end of pain in the workplace. Some 

authors refer only to pain that was troublesome enough to result in sickness absence from work 

(Molano et ai, 2001; Stewart et ai, 2003), while others specifically exclude less troublesome pain 

(for example, see Pope et ai's pain outcome described above). As the current study includes both 

troublesome and non-troublesome pain, it is not surprising that prevalence rates would be different. 

Whether prevalence rates would be less in the current study is another question, however. One 

might expect that the inclusion of all pains would lead to elevated prevalence rates for all pains. 

Why prevalence rates were less in the current study is therefore unknown. One explanation might 

be that, as discussed below (see Section 5.2) rather than recording rates of both non-troublesome 

and troublesome pain, it is likely that current pain outcome recorded less troublesome pain only. 
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This could partially (although not entirely) explain the lower prevalence rates in a variety of sites. 

These lower prevalence rates may also be related the methodological imitations of the current 

study, for example the response rate (see Section 5.4), and may reflect characteristics of a sample 

of responders that were not representative of the target population as a whole. 

One recent study provides some data regarding a variety of different pains in a community sample 

using a less specific pain outcome (Bassols et ai, 2002). In this study, participants were asked if 

they experienced "any pain complaint in the last six months [prior to the survey], regardless of its 

intensity and duration." As in the current study, location of pain was asked in a separate question. 

Table 5.3 shows that there is SUbstantial agreement between prevalence rates observed by 

Bassols and colleagues and the current study, despite the difference in retrospective period (one 

month in the current study; six months in Bassols et ai, 1999). Therefore, where a non-specific 

pain outcome is used to enquire about pain such as those used in both the current study and 

Bassols et al (1999), similar patterns emerge. It is important to reflect on aspects of the design of 

Bassols et ai's study, however, before any firm conclusions can be drawn. 

Table 5.3 

Pain site % total of all reported pains 
Back 30.3 
Head 23.8 

Abdomen 8 
Legs 15 

Teeth 6.8 
Neck 8.9 
Arms 5.7 

Chest 1.2 
Face 0.3 
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Bassols et al (1999) randomly sampled participants from telephone directories, using names 

recorded in the most recent Spanish Census (1991). Several exclusion criteria were put in place. 

For example, individuals without a telephone, institutionalised individuals, the homeless and those 

who were unable (as a result of mental or physical disability) to participate in the interview over the 

phone were not included in the sample. Eight groups were created, stratifying individuals by age 

and gender. It is therefore less likely that these data could be said to be affected by selection bias 

or by the confounding effects of age and gender, as care was taken by the researchers to ensure 

that each of the eight groups had similar demographic characteristics (age, sex, area of residence) 

to the Catalan population they were aiming to represent. 

Bassols et al (1999) first invited individuals to participate by letter (N = 2835), which they followed

up with a telephone call (2142 phone numbers for these individuals were available). Of the 2142 

that were telephoned, 1964 (91.7%) agreed to participate. It could be argued, therefore, that 

Bassols et ai's published prevalence rates may have been relatively unaffected by attrition bias, 

with such a high participation rate. However, it could also be argued that this participation rate 

could be seen as being somewhat inflated, given that those agreeing to participate constituted only 

69.3% of those first contacted by letter. The authors give no explanation for the loss of 693 

individuals between sending out the letter and the telephone call. More damaging perhaps, is the 

lack of information given about the representativeness of the remaining 2143 individuals. This is 

unfortunate, given the care taken to ensure that the original 2835 were representative of the target 

population. It may be that Bassols et ai's prevalence rates were in fact affected by attrition bias, 

and given that they do not provide any non-responder information, it is difficult to evaluate impact of 

this potential bias. In the final sample, married individuals from urban areas, those with high levels 

of education, individuals in employment, and those identified as in the middle classes were over

represented in responders. The extent to which this was similar or different to the demographic 

characteristics of those who did not respond, however, is unclear. 

In relation to the judgements of quality applied to the initial literature review (see Section 2.1 (e)), it 

could be argued that the study by Bassols et al is of "lower quality" than many of the others studies 

262 



in the current review. For example, these authors did not record previous pain symptoms or 

concurrent illness. Given that these have been seen to be related to the prevalence of recurrent 

pain and of incident pain (see Section 2.3), it is important that such characteristics are recorded so 

that their potential effect on pain reports can be quantified. In addition, the focus of Bassols et ai's 

study was on general pain in a community sample, therefore the extent to which the interaction 

between work and pain was measured is minimal. While this is not a criticism per se (indeed this 

focus fits with the research aims of the study) it does mean that a measure of physical load was not 

taken or applied. Individuals were placed within particular socioeconomic groups (SEGs) in 

relation to specific job titles, and therefore level of exposure to physical load can be inferred to 

some extent. However, as described below (Section 5.2) membership of the SEG groups (as 

classified in relation to the manual, skilled and professional components of jobs) did not always 

correspond with actual or perceived reports of exposure to manual tasks or requirements of skill, or 

judgements about professional components of occupations. It may have been useful, therefore, for 

Bassols et al to have included another measure of physical load, to enable estimation of the level 

of physical exertion that their participants had been or were still regularly exposed to in their daily 

lives. Finally, although Bassols et al (1999) did adjust for sociodemographic confounders (to some 

extent by using the stratification techniques described above, as well as by logistic regression) the 

lack of information on previous symptoms and physical load meant that Bassols et al were unable 

to control for the confounding effect of factors other than age, gender and place of residence. The 

extent to which the prevalence rates published by Bassols et al (1999) therefore can be seen to be 

unaffected by the influence of other exposures (for example physical load and previous pain) is 

uncertain. Caution should therefore be applied in interpreting Bassols et ai's prevalence rates as 

given in Table 5.3, as the extent to which pain reports mayor may not have been affected by 

unmeasured variables is unclear. 

It is important to point out that although there were many issues with the design of Bassols et ai's 

study, there are also many criticisms that can be made of the current study. For example, the 

current study can also be criticised for being potentially open to attrition bias, as well as for having 

a lack of non-responder information with which to estimate the effects of this bias (see Section 5.4 

below). It is possible, therefore, that the similarities between the current findings and those of 
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Bassols et al (1999) are related to the similarities in issues with study design, and that parity of 

findings between the two studies were related to systematic influences in both designs leading to a 

similar bias in responses. 

Acknowledging the extent to which the current study can be compared to all research between 

1980 and 2005, therefore, it is clear (and perhaps not surprising) that in the majority of cases, 

current findings do not appear to reflect prevalence rates reported elsewhere. There is some 

agreement between the current study and one other study of a similar design (that is, cross

sectional, using a similarly general pain outcome; Bassols et ai, 1999). Therefore it could be that 

when a similar design is used, the discrepancy between current prevalence and other findings is 

reduced. However one cannot be certain that the similarities in findings between this study and 

that of Bassols et al (1999) reflect "true" in population prevalence rates, or are the result of similar 

exposure to attrition bias. Indeed it is possible that the similarities in both the outcome and the 

attrition rate could partially explain the parity in findings. Moreover, any similarities between their 

study and the current one should be reviewed in the knowledge of the issues raised regarding the 

design of Bassols et ai's study, and the potential within their study for reports of pain prevalence to 

be biased by unmeasured factors. 

(iii) Prevalence of pain causes and pain types 

It was hypothesised that the prevalence of general aches and pains would differ in relation to pain 

type (H2)' Again this hypothesis can be accepted; as some pain types were more prevalent than 

others in current data (see Tables 5.2 and 5.3 above). Specifically, back pain and headache were 

substantially more prevalent than other pain types. The predominance of back pain and headache 

reflects findings in some previous studies examining different pain types (Chavalitsakulchai & 

Shahnavaz, 1991; Jacobsson et ai, 1992; Skov et ai, 1996; Starr, 1983), although not all (Ahlberg

Hulten et ai, 1995; Birger-Hagen et ai, 1998; Brulin et ai, 1998; Engels et ai, 1996; Lemasters et ai, 

1998). 

Again, given the variety of pain measures, pain intervals and population types used in previous 

studies, one might expect some level of disagreement. However, as can be seen in Table 5.3 

above, when pain is addressed from a general perspective, there is a notable similarity between 
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the prevalence of general aches and pains in the current study and that observed by Bassols and 

colleagues (1999). Although there are differences in the way in which pain is categorised, overall, 

prevalence rates show similar trends: highest in back and head pain; and very low for face and 

chest pain. In light of the issues raised with Bassols et ai's design above, however, caution should 

be applied when interpreting any similarities between their data and those of the current study. 

One final issue that deserves mention relates to the prevalence of perceived causes in the current 

population. By far the most common response given to this question was "unknown cause" 

representing just less than one quarter of those who experienced pain. This is an important finding 

in that it shows that the rate of pain from unknown causes was high, highlighting the potential 

importance of examining pain in absence of pathology-specific criteria. According to current data, 

a considerable amount of pain experienced in the community existed beyond these pathology

specific criteria, certainly beyond any known to a sUbstantial proportion of the sufferers. The 

implication of this is that there may be a lack of public awareness of pain causes, and that this is an 

area of research that requires attention (see Section 5.5 below). 

Aside from pain of 'unknown' cause, in this study, the most common causes given for pain were 

'short-term medical problems' (12%); 'recent injury'(14.9%) and 'life variables' (11.9). These are 

important to note, as all represent short-term or acute health issues, and therefore fall within what 

would be termed by conventional categorisation as "non-chronic" pain. These are the first 

prevalence rates of non-chronic, non-troublesome pain known to the author, and show that while 

general medical thinking would categorise these as potentially "trivial" (or at least "solvable") they 

account for a substantial proportion (one third in total) of pain experienced in the current sample. 

One of the key aims of this study was to examine non-chronic, non-serious pain. On the basis of 

current observations of perceived pain cause (and those discussed in Section 5.2 below in relation 

pain experience), it is suggested that the current study does in fact provide a commentary on non

chronic pain. The risk profiles for the prevalence of non-chronic pain are discussed in more detail 

below. 
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(b) Demographic factors, work variables and prevalence of general aches and pains 

(i) Current findings for associations between demographic factors in relation to the literature 

On the basis of previous literature, it was hypothesised that: 

• pain prevalence would be higher in women, in older age groups, and in less privileged 

socioeconomic groups, and with co-morbid conditions (H3); 

• pain prevalence would differ in relation to marital status and family size (H4); 

• demographic factors will predict pain prevalence (H5); 

All of these hypotheses can only be partially confirmed by current data (see Table 5.4 below). 

Current data confirmed the hypothesis that female gender and having a chronic condition may be 

associated with higher pain prevalence. An association with gender is a common finding in articles 

examining a variety of pains in working or general populations (see Table 5.4 below). As can be 

seen, these findings are in agreement with the majority of the literature. Gender associations have 

been reported in several cross-sectional studies (Akesson et ai, 2000; AI-Arfaj et ai, 2003; 

Bingefors & Isacson, 2004; Cole et ai, 2001; Cole et ai, 2002; Croft et ai, 1999; Failde et ai, 2000; 

Gomez et ai, 2003; Hagberg, Tornqvist & Toomingas, 2002; Moulin et ai, 2002; Nordander et ai, 

1999; Omokhodion, 2004; Rust0en et ai, 2004; Shehab et ai, 2003; Soriano et ai, 2002; Stranjalis 

et ai, 2004; Strazdins & Bammer, 2004;Weiner et ai, 2003), as well as in several case-control 

studies (Vingard et ai, 2000; MOllersdorf & SOderback, 2000; Thorbjornsson et ai, 2000; 

Fredriksson et ai, 2002; Mortimer & Ahlberg, 2003; Kostova & Koleva, 2001), and cohort studies 

(Ward & Kuzis, 2001; Viikari-Juntura et al 2001; Cassou et ai, 2002; Gerr et ai, 2002; Grooten et al 

2004; Johnston et al 2003; Korhonen et ai, 2003; Macfarlane et ai, 1999; Xiang, Stallones & Keefe, 

1999). In relation to study quality, as discussed in Section 2.1 (e), evidence of relationships 

between all psychosocial factors and pain prevalence are generally viewed as "better" or more 

robust when derived from case-control or prospective designs (Higgins & Green, 2005). This is not 

to say that all studies of case-control or prospective design were of similar quality, however. Using 

the quality criteria discussed in Section 2.1 (e), not all studies could be described as of "reasonable 

quality". Although many authors measure the extent to which their cohort was exposed to physical 

load (Viikari-Juntura et al 2001; Cassou et ai, 2002; Gerr et ai, 2002; Johnston et al 2003; 
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Korhonen et ai, 2003; Macfarlane et ai, 1999; Xiang, Stallones & Keefe, 1999); some authors are 

more specific about controlling for this exposure than others. Gerr et al (2002), for instance, 

include only individuals "newly hired into jobs requiring [more than or equal to] 15 hours of 

computer use every week". In addition, while many authors record the extent to which pain was 

previously a problem for their cohort (Korhonen et ai, 2003; Macfarlane et ai, 1999; Grooten et al 

2004; Gerr et ai, 2002; Cassou et ai, 2002; Johnston et al 2003), not all make this clear (Ward & 

Kuzis, 2001; Xiang, Stallones & Keefe, 1999); and some do not measure previous pain at all 

(Viikari-Juntura et al 2001). As such, is not always clear the extent to which reported gender 

associations are affected by prior (and/or continued, unmeasured) exposure to previous pain, pain

related illness and physical exposure in the workplace. 

In better quality studies, authors have excluded individuals with particular levels of previous pain 

experiences. Macfarlane et ai, for example, included only individuals who were "free of forearm 

pain at baseline" in their follow-up questionnaire two years after baseline; and Grooten et al (2004) 

excluded individuals who had previously consulted (in the six months prior to the study) for 

neck/shoulder pain or lower back pain "in order to study a healthy population". These measures 

reduce the possibility of performance bias, and increase the extent to which authors can be more 

confident that the incident pain experienced between baseline and follow-up is related to the 

exposures recorded. 

In addition to differences in inclusion and exclusion criteria, not all cohort studies had similar levels 

of follow-up. Although some had good response rates (for example 80% and above; Viikari

Juntura et al 2001; Ward & Kuzis, 2001; Cassou et ai, 2002; Korhonen et ai, 2003; Macfarlane et 

ai, 1999); others may have been subject to attrition bias, with approximately only two-thirds of the 

cohort completing follow up (Johnston et al 2003). Grooten and colleagues (2004) report two-thirds 

of individuals completing at first follow-up (five years), but this was reduced to just over one quarter 

(28%) at final follow-up (six years). As such it is not entirely clear whether individuals at final 

follow-up were representative of those studied at baseline, and whether associations between 

gender and pain prevalence were biased by characteristics of those who replied at these times. 
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It is possible then that the findings of the current study reflect the evidence for an association 

between gender and pain prevalence that can be seen in studies elsewhere, many of which are of 

reasonable quality. In applying the quality criteria discussed in Section 2.1 (e) above to the current 

study, it would be seen as "reasonable evidence", fulfilling four out of the five quality criteria 

(measure of previous pain, measure of physical exposure; adjustment for confounders and sample 

greater than 1000). However, this is not to say that the current study was not open to effects of 

bias and the current design can be criticised in several ways (see Section 5.4 below). First, it is 

argued above that evidence from non-cross-sectional studies is of "better quality", and this is 

problematic given that the current study was cross-sectional. Although it is also argued in Section 

3.1 that no other design would have been appropriate given the inclusion of less troublesome pain, 

in the current study this remains a potential source of difficulty in interpreting findings. On 

reflection, due to the relative "success" of the GPQ experience measure in the current study (see 

Section 5.3), in fact there may have been an alternative to the cross-sectional approach to non

troublesome pain, and this is discussed in detail in relation to future research in Section 5.5. 

It is also possible that the current study was affected by attrition bias (see Section 5.4 below). 

Responses rates were low, although where target population information was available from 

specific organisations, samples were seen to be reasonably representative of these organisations' 

populations. However, this approach does not allow a comparison between the characteristics of 

responders versus those of non-responders, and as such the level of bias that this high attrition 

rate may have caused cannot be estimated. Therefore, again this study could be criticised for 

being of "lesser" quality. These limitations are discussed in detail below (see Section 5.4). In truth, 

there is no way of knowing whether the current findings reflect the effects of bias or of "real" 

associations reported elsewhere. However, given that findings for interactions between gender 

and work factors are similar to those found elsewhere (see Section 5.1 b (iii)); it is suggested that 

the gender-specificity found in more troublesome pain is observable to an extent in less 

troublesome pain. There is a great deal of discussion as to why a gender effect exists in pain, most 

of which relates to the complex combination of biological and psychosocial differences between 

gender groups (Unruh, 1996, see Section 5.2d below). 
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In the current study, the absence of a chronic condition was related to lower pain prevalence of 

pain, which, as can be seen in Table 5.4, was in agreement with many studies reporting 

associations between having a chronic condition and/or previous or co-morbid symptoms and a 

variety of different pains in a variety of populations. This was the case for cross-sectional (Lee et 

ai, 2001; Weiner et al 2004) case-control (Feuerstein, Berkowitz & Huang, 1999) and cohort 

designs (Muller et ai, 1999; Kopec, Sayre & Esdaile, 2004; Viikari-Juntura et al 2001; Adams, 

Mannion & Dolan, 1999; Elders & Burdorf, 2004; Gerr et ai, 2002; Hill et ai, 2004; Shiels, Gabbay & 

Ford, 2004; Tubach et ai, 2002). As with gender associations, these studies present a variety of 

evidence from a variety of designs, and as such should not be assessed as of equal quality. For 

example, one of these prospective studies does not adjust for physical load in their sample, 

whereby the extent to which physical load is affecting pain reports is not known (Shiels, Gabbay & 

Ford,2004). The remaining seven prospective studies can be seen to be of "reasonable quality" 

and reduce or quantify the possibility of bias by documenting previous pain and exposure to 

physical load (Muller et ai, 1999; Kopec, Sayre & Esdaile, 2004; Viikari-Juntura et al 2001; Adams, 

Mannion & Dolan, 1999; Elders & Burdorf, 2004; Gerr et ai, 2002; Hill et ai, 2004). In addition 

these studies adjust for many confounders in their analyses. 

However, six of these studies base their observations on small samples, and report considerable 

loss of participants at follow-up (Muller et ai, 1999; Adams, Mannion & Dolan, 1999; Viikari-Juntura 

et al 2001; Elders & Burdorf, 2004; Gerr et ai, 2002; Hill et ai, 2004). Elders and Burdorf (2004), for 

example, followed up 288 scaffolders for three years, and while the first follow-up is reasonably 

complete (73%); follow-up participation was reduced to 63% in the second year, and only 50% in 

the third year. This means that complete data for only 144 scaffolders was available for the entire 

follow-up period. One cannot be sure whether this attrition rate biased responses, such that those 

responding were qualitatively different from those who did not participate in fOllow-up. The authors' 

examination of non-responders at the time of the first follow-up showed a non-significant trend 

towards non-responders reporting a higher prevalence of low back pain at baseline than 

participants (Elders and Burdorf, 2004). It is possible, then, that reported associations between 

chronic condition and incident pain reflected a "Healthy Worker Effect", whereby reports of pain 

were biased towards those who were in pain and/or suffering from a concurrent condition but still 
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able to work as scaffolders. Conversely, those with disabling pain and/or a serious concurrent 

condition were lost to follow-up. The authors attempt to quantify this bias by reporting the 

proportion of non-responders that left the company or changed jobs (49%, 43%, and 33% at each 

consecutive follow-up), and an additional proportion of non-responders that were lost to permanent 

disability (10%, 11 %, and 22% of all non-responders in each consecutive follow-up). In addition, 

the authors state that of those who became permanently disabled during the three-year follow-up 

period, half were likely to be pain-related (Elders and Burdorf, 2004). There is some evidence 

therefore, that a "Healthy Worker Effect" was present, with at least half of all non-respondents 

either moving on to other jobs, or becoming permanently disabled. 

The potential effect of attrition bias in these studies is important in interpreting the findings of the 

current study. As mentioned previously and below (Section 5.4) the low response rate in the 

current study presents the possibility that the current associations between chronic condition and 

pain reported here were affected by attrition bias. Although where demographic information was 

available, samples appeared to be generally representative of the target populations within 

organisations, the possibility of attrition bias, and indeed of a "Healthy Worker Effect" in current 

data cannot be ruled out. 

One final study presenting prospective evidence of an association between having a chronic 

condition and pain deserves mention. Kopec, Sayre and Esdaile (2004) report an association 

between level of self-reported health and incident back pain in a large general population sample. 

This is a particularly strong study in that individuals who reported activity limitation due to back pain 

at baseline were excluded from their cohort, and follow-up of a large number of individuals (N= 10 

007) was excellent (90.5%). Moreover, the authors report differences between responders and 

non-responders to be minimal (Kopec, Sayre & Esdaile, 2004). It is interesting to note that when 

analysis was split by gender, an adjusted relationship between self-rated health and greater 

likelihood of incident back was present in men, but not in women. This suggests an interaction 

between gender and chronic condition in relation to pain reports, a possibility that was also 

explored in current data (see Section 5.1 b (iii) below). 
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It can therefore be concluded that current data are in agreement with the literature reporting an 

association between having a chronic condition and pain. Many of these studies present 

reasonable prospective evidence for this association, although it is possible that a proportion of 

current and published reports of pain and/or reports of chronic condition are biased by a "Healthy 

Worker Effect". In addition there may be some gender-specificity in relation to the association 

between chronic condition and pain (see Section 5.1 b (iii) below). 

Table 5.4 shows the extent to which current findings are in agreement with previous literature on 

other demographic variables and pain. There is a clear inconsistency between this study and 

those reporting an association between pain prevalence and age, SEG, and household variables 

(marital status, spouse employment status and family characteristics). For example, many authors 

have reported relationships between age and different pain types in cross-sectional (AI-Arfaj et ai, 

2003; Gerdle et ai, 2004; Gomez et ai, 2003; Miranda et ai, 2001; Moulin et ai, 2002; Soriano et ai, 

2002; Welch, Hunting & Nessel-Stephens, 1999), case-control (Feuerstein, 1999; Reigo, Tropp & 

Timpka, 2001) and prospective studies (Kopec, Sayre & Esdaile, 2004; Viikari-Juntura et al 2001; 

Cassou et ai, 2002; Stevenson et ai, 2001; Bonde et ai, 2003; Elders & Burdorf, 2004; Gerr et ai, 

2002; Hill et ai, 2004; Jansen, Morgenstern & Burdorf, 2004; Miranda et ai, 2002; Shiels, Gabbay & 

Ford,2004). The current study observed no notable associations, either before or after 

adjustment. 

Similarly, where other authors report a relationship between less privileged socioeconomic 

circumstances and greater likelihood of pain in data gathered both cross-sectionally (Byrns, Agnew 

& Curbow, 2002), and prospectively (Shiels, Gabbay & Ford, 2004), the current study reports no 

such association. It is unclear why these discrepancies exist, and it is likely to be due to a 

combination of the methodological differences between these studies and the current one. First, 

the current study examines non-troublesome pain, whereas all other studies reporting associations 

between age and pain, as well socioeconomic group and pain focus on more troublesome pain. 

Aside from methodological differences, therefore, it may be that troublesome pain differs in relation 

to age-group and socioeconomic circumstances, whereas less-troublesome pain does not. 
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The limitations of the current study design may also have led to a misrepresentation of pain in age 

and socioeconomic groups. For example, certain groups were more represented in this study's 

sample than others. Specifically, the majority of individuals responding to the current questionnaire 

were aged between 26 and 45 (61.9% of those giving their ages); and were in socioeconomic 

group I, II or IIiN (79.2% of all those giving a job title and salary information). These percentages 

suggest that the current responder sample was biased towards being of younger age and in more 

privileged socioeconomic groups. In the context of a literature that reports greater likelihood of 

pain in those in middle-to older age, and in less privileged socioeconomic groups, this bias in the 

sample may very well explain the discrepancy between current findings and studies publishing 

associations between age and pain, and socioeconomic group and pain. Unfortunately the lack of 

non-responder information in the current study (see Limitations - Section 5.4 below) prevents any 

further analyses being done on these figures, and as such it is unclear whether the demographic 

characteristics in responders were comparable to those of non-responders. It can therefore be 

concluded, that in the context of most recent research, the current study is in agreement with the 

majority of articles reporting on gender and chronic condition, but conflicts with those reporting on 

other demographic factors. 

(iO Work variables and prevalence of general aches and pains in relation to the literature 

On the basis of previous literature, it was hypothesised that: 

• pain prevalence would be higher where: duration of employment was longer; control was 

lower; work demands were higher; stress was more common; and job satisfaction was 

lower (H6); 

• pain prevalence would differ in relation to different working conditions and between 

workgroups (H7); and 

• psychosocial work factors will predict pain prevalence (Ha). 

These hypotheses were only partially confirmed. Associations between the majority of work factors 

and pain prevalence were not found (see Table 5.5 below), although the predicted association 

between a stressful workload and general aches and pains was confirmed by current data. 
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The relationship between stress and prevalence of general aches and pains was somewhat linear 

in nature, such that the more stressful an individual perceived their workload to be, the less likely 

they were to experience general aches and pains. This finding is in accordance with the majority of 

the literature, which reports higher job stress to be associated with higher pain prevalence in a 

variety of working and general populations (see Table 5.5). This association has been noted in: 

cross-sectional studies (Cole et ai, 2001; Pope et ai, 2001; Vasseljen, Holte & Westgaard 2001); 

case-control studies (Kaergaard & Andersen, 2000); and cohort studies (Harkness et ai, 2003; 

Oleske et ai, 2004; Viikari-Juntura et a12001; Smedley et ai, 2003; Gonge, Jensen & Bonde, 2001; 

Johnston et al 2003; Korhonen et ai, 2003; Miranda et ai, 2002; Nahit et ai, 2003). In comparison 

to the evidence for associations between demographic factors and pain discussed above, the 

majority of prospective studies were of reasonable quality, meeting four out of the five quality 

criteria discussed in Section 2.1 (e) (Viikari-Juntura et a12001; Korhonen et ai, 2003; Miranda et ai, 

2002; Nahit et ai, 2003; Harkness et ai, 2003), and three excellent quality studies met all five 

(Miranda et ai, 2002; Nahit et ai, 2003; Harkness et ai, 2003). Therefore, where physical workload 

and previous pain are controlled for (and after adjustment for confounders) higher job stress was 

related to greater risk of incident knee pain in forestry workers followed-up over three intervals (N = 

2122; response rates for three consecutive yearly follow-ups were 83%, 77%, and 90%, 

respectively; Miranda et ai, 2002). In addition, higher stress was associated with various 

musculoskeletal pain types in individuals newly-employed into a variety of "at risk" occupations (N= 

1081; response rate at one year 77%; Nahit et ai, 2003). Finally, using the same population as 

Nahit et al (2003), but with a cohort free of shoulder-pain at baseline (response rates at 12 and 24 

months 79% and 88% respectively) Harkness et ai, 2003 report an association between higher 

stress and incident shoulder pain. As a result of this excellent evidence, it can be said with 

reasonable confidence that there is likely to be a relationship between higher stress and likelihood 

of more troublesome pain. The current study appears to confirm the existence of the relationship in 

less troublesome pain also, although this should be interpreted in light of the criticisms already 

raised about the current study and discussed in detail below (Limitations - Section 5.4). 

There is further evidence of differences between the current study and published associations 

between work factors and pain. Table 5.5 below shows that for several work factors (workload 
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demands, job satisfaction, teamwork/good work relationships; physical workload; and 

negative/restrictive work routine), in contrast to the current findings, the body of evidence is in 

support of an association between these work factors and greater likelihood of pain. Many of these 

studies present prospective evidence in support of these associations with pain: for high work 

demands (Fredriksson et ai, 1999; Stevenson et ai, 2001; Shannon et ai, 2001; Bonde et ai, 2003; 

Elders & Burdorf, 2004; Hoogendoorn et ai, 2001; Hoogendoorn et ai, 2002; Johnston et al 2003; 

Nahit et ai, 2003; Eriksen, Bruusgaard & Knardahl, 2004; Leroux, Dionne & Bourbonnais 2004; 

Morgenstern & Burdorf, 2004); for job satisfaction (Macfarlane et ai, 1999; Macfarlane et ai, 2000; 

Johnston et al 2003; Miranda et ai, 2002; Nahit et ai, 2003; Eriksen, Bruusgaard & Knardahl, 2004; 

Jacob et ai, 2004) for poor relationships (Macfarlane et ai, 2000; Stevenson et ai, 2001 ;Tubach et 

ai, 2002; Bonde et ai, 2003; Nahit et ai, 2003; Eriksen, Bruusgaard & Knardahl, 2004; Kaila-Kangas 

et ai, 2004; Leroux, Dionne & Bourbonnais 2004); and for high physical loads (Alcouffe et ai, 1999; 

Fredriksson et ai, 1999; Nahit et ai, 2003; Elders & Burdorf, 2004). Many of these studies are of 

reasonable and excellent quality, therefore it is likely that they are recording "real" relationships 

between these work factors and likelihood of reporting pain. 

In addition, evidence for an association between a variety of work factors and increased likelihood 

of various pains is published in several systematic reviews of the literature: for high work demands 

(Hoogendoorn et a12000; Waddell & Burton, 2001); for job satisfaction (Hoogendoorn et a12000; 

Waddell & Burton, 2001; Hansson & Jensen, 2004); for relationships at work (Hoogendoorn et al 

2000; Hoogendoorn et ai, 2001; Shaw, Pransky& Fitzgerald, 2001; Waddell & Burton, 2001; de 

Croon et ai, 2004); and for higher physical workload (Devereux, Buckle & Vlachonikolis, 1999; 

Shaw, Pransky & Fitzgerald, 2001). Given the quality criteria applied for inclusion in these 

systematic reviews, it could be argued that they are also reporting reasonable evidence for a 

relationship between these psychosocial work factors and likelihood of pain. 

It is unclear why the discrepancy between the current findings and those reported in the literature 

may have occurred. One explanation may be that work factors are less associated with less 

troublesome pain than they are with more troublesome pain. While this is not impossible, it is more 

likely that the limitations in the current design are the source of inconsistencies between results of 

this study and those discussed above (and Section 5.4 below). 
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It is worth mentioning, however, that despite what appears on the surface to be overwhelming 

evidence for a relationship between these psychosocial work factors and pain in Table 5.5, some 

evidence to the contrary does exist. Table 5.5 also shows that some authors measured several 

work factors and found no association with likelihood of pain: for high work demands (van der 

Windt et ai, 2000; Mortimer & Ahlberg, 2003; Hartvigsen et ai, 2004); for low job satisfaction (van 

der Windt et ai, 2000; Kerr et ai, 2001; Mortimer & Ahlberg, 2003; Hartvigsen et ai, 2004); for poor 

relationships at work (van der Windt et ai, 2000; Kerr et ai, 2001; Kaila-Kangas et ai, 2004; 

Hartvigsen et ai, 2004); and for higher physical loads (Mortimer & Ahlberg, 2003; Suvinen et ai, 

2004). Evidence against an association between these work factors and pain is of reasonable 

quality, yielded from either case-control studies (Kerr et ai, 2001; Mortimer & Ahlberg, 2003) or 

prospective studies (Kaila-Kangas et ai, 2004). 

Two articles present a lack of overall evidence for associations between some psychosocial work 

factors and pain from a systematic review of the literature in the area (Van der Windt et ai, 2000; 

Hartvigsen et ai, 2004). In their article, Van der Windt and colleagues reviewed twenty-nine studies 

on shoulder pain and work risk factors, and rated each work factor in relation to four observations: 

the extent to which an association with this risk factor was reported over time; methodological 

quality of studies (scored against all other studies in the review); the strength of the associations 

reported for that risk factor; and the extent to which results for that risk factor were consistent 

across studies, 

Van der Windt et al (2000) report that although evidence for many associations between risk 

factors (psychological work demands; job control; social support; and job satisfaction) were from 

studies of reasonable quality, there were also some studies of reasonable quality reporting 

evidence against an association between each risk factor and shoulder pain. This is important, as 

these authors were not concluding that there was no evidence for an association between these 

work risk factors and shoulder pain, but that within the literature available, the evidence was 

"inconsistent". Hartvigsen and colleagues (2004) report similar results, concluding that the 

evidence for an association between several psychosocial work-related factors and back pain was 

also inconsistent. Hartvigsen et al included only prospective cohort studies in their review citing 
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these as "the best observational design[s] for questions of aetiology and consequences evidence" 

(2004). Studies were reviewed by these authors in relation to nine quality criteria, which they 

describe as being related to "the study sample, the exposure and outcome measurements, and the 

statistical analysis and reporting." Both of the systematic reviews published by Van der Windt et al 

(2000) and Hartvigsen et al (2004) show that when strict methodological criteria are placed upon 

studies publishing associations between psychosocial work factors and pain, their evidence can be 

seen as less convincing. 

In conclusion, then, although single empirical studies appear to be in favour of a relationship 

between psychosocial work factors and pain, there is a certain level of inconsistency between the 

findings for some psychosocial work factors (work demands, job satisfaction, and poor 

relationships at work). Even between systematic reviews, conclusions are mixed, and not always 

based on review of the same studies. Section 2.1 (and Section 5.1 above) discussed the 

possibility that the current literature search terms were somewhat basic and may have led to the 

omission of some studies. Indeed the variation between the databases accessed, the terms used 

and the criteria applied to studies varies considerably between systematic reviews, and this may 

partially explain the variety of studies included and therefore the differing conclusions. Regardless 

of whether the evidence both for and against associations between pain and psychosocial work 

factors (other than stress) in the current review is incomplete (or not), clearly inconsistencies in 

findings exist. It can only be concluded, therefore that the current findings are reflective of some, 

but not all of the literature. 
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Table 5.4 
Current findin in relation to ious and recent research on all 

Studies and reviews in agreement with the current finding 
1980 and 1998 ! 1998 and 2005 

No evidence for an association between gender and i No evidence for an association ;':'~l§~~Q(:i~l;~'~'~~'W~~~;j~~~i'~ I I Evidence for elevated pain prevalence in women 
prevalence of general aches and pains (Deyo & Tsui·wu, 1987; I between gender and genl~~i~;~ndj~i"hj~i;p(~¥'<ill&qa~' (Westerting & Jonsson, 1980; Sternbach, 1985; Biering-Sorensen elal, 1989; 

Evidence for elevated pain prevalence in women (Croft el ai, 
: 1999; Macfartane elal, 1999; Nordander elal, 1999; Xiang, Stallones & Keefe, 
'1999; Akesson elal, 2000; Failde el ai, 2000; MU\1ersdorf & SOderback, 2000; R f aI 1989 A d 1992 F I I 1992 R I Itz t I 1992 ' f ",1 Pryse-Phillips, 1992; Andersson el ai, 1993; Hasvold & Johnsen,1993; 

a nsson el, ,; n, ers?n, ; ~yere a, ; 0 go . e a, ; I prevalence 0 general aches Bergenudd & Nilsson, 1994; Croft & Rigby, 1994; Hildebrandl el ai, 1995; Leino : el aL 2000; Vingard el ai, 2000; Cole el ai, 2001; Kostova & 
~a~~~~e~~;;~!,~~~d~c~n~)elal, 1994, Toroptsova elal, 1995, Ebelloftel i and pains (Hartvigsen and co\1eagues, I .Jel ai, 1995; Manninen elal, 1995; Engels elal, 1996; Foppa & Noack, 1996; 

" '12001) '''. Harreby elal, 1996; Skov etal, 1996; Papageorgiou el al,1997; Brulin elaL 
1 Koleva, 2001; Ward & Kuzis, 2001; Viikari·Juntura el a12001; Cassou el ai, 
12002; Crook el ai, 2002; Cole el ai, 2002; Gerr el ai, 2002; Fredriksson el ai, 

No evidence for an association between elevated pain 
prevalence and the presence of a chronic condition, 

and/or previous or co-morbid symptoms (Klaber·Moffettelal, 
1993; Brown el ai, 1998) 

i No evidence for an association 
1 between elevated pain 

I prevalence and the presence 

i of a chronic condition, and/or 

i previous or co-morbid 
! symptoms (Hartvigsen and co\1eagues 
I. 2001) 

No evidence for an association between age and I 
prevalence of various pains (Rafnsson elaL 1989; Bigos elal, 1991; i 
Anderson, 1992; Helliwe\1 el ai, 1992; Feyer el ai, 1992; Massel el ai, 1994; . 
Ahlberg·Hulten el ai, 1995; Manninen el ai, 1995; Toroptsova el ai, 1995; 
Ebeltoft el ai, 1996; Skov el ai, 1996; Miedema el ai, 1998; Van Poppel el 
al,1998) 

No evidence for an association between socioeconomic 
group and prevalence of various pains (Sternbach, 1985; 
Rafnsson el ai, 1989; Bigos el ai, 1991; Jacobsson el ai, 1992; Andersen & 
Gaardboe, 1993; Croft & Rigby, 1994; Massel el ai, 1994; Hildebrandl el ai, 
1995; T oroptsova el ai, 1995; Foppa & Noack, 1996) 

No evidence for an association family variables and 

prevalence of various pains (Sairanen elal, 1981; Bigos elal, 1991; 
Holrnstrom, Lindell & Moritz, 1992; Massel el ai, 1994; Aherg·Hulten el ai, 
1995; Foppa & Noack, 1996) 

No evidence for marital status as a risk factor for pain 

(Sairanen elal (1981); Deyo & Tsui·wu, 1987; Bigos el ai, 1991; Chiou & 
Wong, 1992; Holmstrom, Lindell & Moritz, 1992Westgaard & Jansen, 1992; 

& Nilsson, 1994; Massel el ai, 1994; el ai, 1995; 

n~r.:ir;~,~hl~«: 

'/ ",,' <~: ,.,' : 

1998; Thorbiornsson el ai, 1998; Estlander el ai, 1998; Heistaro el ai, 1998) 

I Evidence for an association between elevated pain 

; prevalence and the presence of a chronic condition, and/or 

: previous or co-morbid symptoms 
I (Bigos elal, 1991; Feyer elal, 1992; Helliwe\1 elal, 1992; Weslgaard & Jansen, 
1992; Westgaard el ai, 1993; Burdorf et ai, 1998; Miedema el ai, 1998; 

j Lemaslers etal, 1998; Van Poppel el ai, 1998) 

i 2002; Hagberg, Tornqvisl & Toomingas, 2002; Moulin el ai, 2002; Soriano el ai, 
i 2002; AI·Arfaj el ai, 2003; Gomez el ai, 2003; Johnston el aI 2003; Korhonen el 
1 ai, 2003; Mortimer & Ahlberg, 2003; Shehab el ai, 2003; Weiner el ai, 2003; 
1 Bingefors & Isacson, 2004; Grooten el a12004; Omokhodion, 2004; Ruswen el 
! ai, 2004; Stranjalis el ai, 2004; Strazdins & Bammer, 2004) 

i Evidence for an association between elevated pain 

I prevalence and the presence of a chronic condition, and/or 

I previous or co-morbid symptoms (Adams, Mannion & Dolan, 1999; 
I Feuerstein, Berkowitz & Huang,1999; Mil\1er elal, 1999; Hunter, 2001; Lee elal, 
I 2001; Shaw, Pransky& Fitzgerald, 2001; Viikari·Juntura el al 2001; Crook el ai, 
i 2002; Gerr el ai, 2002; Tubach el ai, 2002; Elders & Burdorf, 2004; Hansson & 
1 Jensen, 2004; Shiels, Gabbay & Ford, 2004; Hill el ai, 2004; Kopec, Sayre & 
I Esdaile, 2004; Weiner el al 2004) 

Evidence for elevated pain prevalence in middle- to older- i Evidence for elevated pain prevalence in middle- to older-

: aged groups (Westerting & Jonsson, 1980; Sairanen elal,1981; Herberts el 1 aged groups (Feuerstein, 1999; Welch, Hunting & Nessel·Stephens, 1999; 
; al ,1984; Videman, 1984; Sternbach, 1985;Deyo & Tsui·wu, 1987; Biering· Kostava & Koleva, 2001; Miranda elal, 2001; Miranda el ai, 2002; Reigo,Tropp & 
I Sorensen & Thomsen, 1983; Chiou & Wong, 1992; Holmstrom, Linde\1 & MOritz, ,2001; Stevenson elal, 2001; Viikari·Junlura elal 2001Cassou elal, 
1992; Pryse-Phillips, 1992; Weslgaard & Jansen, 1992; Andersen & Gaardboe, Gerr el ai, 2002; Moulin el ai, 2002; Soriano el ai, 2002; AI.Arfaj el ai, 

' 1993; Andersson elal, 1993; Hasvold & Johnsen,1993; Moens elal, 1993; 12003; Bonde elal, 2003; Gomez el ai, 2003; Elders & Burdorf, 2004; Gerdle el 
I Weslgaard el ai, 1993; Bergenudd & Nilsson, 1994; Suadicani el ai, 1994; I ai, 2004; Hill el ai, 2004; Jansen, Morgenstern & Burderf, 2004; Kopec, Sayre & 
I Fujimura elal, 1995; Leino el ai, 1995; Engels elal, 1996; Foppa & Noack, 1 Esdaile, 2004; Shiels, Gabbay & Ford,2004) 
: 1996; Papageorgiou elal,1997; Hagen elal, 1998; Brulin elal, 1998; Burdorf el 1 
I ai, 1998; Lemasters el ai, 1998; Niedhammer, 1998; Heistaro el ai, 1998) , 

; Evidence for elevated pain prevalence in categories of social I Evidence for elevated pain prevalence in categories of social 

i deprivation (Westering & Jonsson, 1980; Biering·Sorensen & Thomsen, I deprivation (Byrns, Agnew & CurbOW, 2002; Shiels, Gebbay & Ford, 2004); 
i 1983; Andersson elal, 1993; Bergenudd & Nilsson, 1994; Leino el al,1995; 
Harreby elal, 1996; Xu elal, 1996; Papageorgiou elal, 1997; Hagen elal, 1998; I 

i Heistaro el ai, 1998; Niedhammer, 1998) 1 

i No evidence for an association family variables and 

; prevalence of various pains (Videman, 1984; Westgaard & Jansen, 
. ; 1992; Andersen & Gaardboe, 1993; Brulin el ai, 1998) 

1 

Evidence for having children as a risk factor for various pains 
(Failde el ai, 2000; Kaergaard & Andersen, 2000; Gerr el ai, 2002; Strazdins & 
Bammer, 2004) and being the head of the household as a risk factor for 
musculoskeletal complaints (Harlow el ai, 1999); 

F:;~7'·~/b;a~~c;~i.ftflbrll;jrij~~~· ';I~ .. ·i>···.' •. ; I Evidence for marital status as a risk factor for pain (Biering. 
~yr~~lJlC:e Sorensen & Thomsen, 1983; Jacobsson el ai, 1992; Toroptsova el ai, 1995) 

'Evidence for being married as a risk factor for back pain (AI· 
(Arfaj el ai, 2003) 
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Table 5_5 

No evidence associating 
work stress with pain 
prevalence (Ahlberg-Hulten 
etal, 1995; Manninen etal, 1995; , 
Miedema el ai, 1998) 

No evidence associating No evidence for the pain 
high work demands with risks associated with high 
pain prevalence (Josephson, work demands (van derWindt 
& Vingaard, 1998; Miedema et ai, et ai, 2000; Mortimer & Ahlberg, 
1998) , 2003; Hartvigsen et ai, 2004) 

No evidence for pain risks 
associated with low job 

! satisfaction (van der Windt et ai, 
2000; Kerr et ai, 2001; Mortimer & 

, Ahlberg, 2003; Hartvigsen et ai, 
, 2004) 

No evidence associating No evidence for pain risks 
poor relationships at work I associated with poor 
with pain prevalence ! relationships at work (van 
(Smulders, 1990; Bergenudd & ! Windt et ai, 2000; Kerr et ai, 2001; 
N»sson, 1994; Ahlberg-Hulten et Kaila-Kangas et ai, 2004; Hartvigsen 
ai, 1995; Hultman et ai, 1995) et ai, 2004) 

No evidence associating No evidence for pain risks 
hig her physical loads with for workers with higher 
pain prevalence (Feyeretal, physical loads (Mortimer & 
1992; Burdor! etal, 1993) Ahlberg, 2003; Suvinen etal, 2004) 

No evidence associating 
working conditions with 
pain prevalence (Bigos etal, 
1991 ; Anderson, 1992; Brown el 
ai, 1998; Fujimura et ai, 1995; 
Engels et ai, 1996) 

No evidence for 
differences in pain risk 
betweenjoblindustry 
types (Westgaard & Jansen, 
1992; Josephson & 

types (Kerr et ai, 
2001; McBride et ai, 2004) 

included in the current 
Studies and reviews in disagreement with the current finding 

1980 and 1998 1998 and 2005 
; Evidence for an association between elevated pain prevalence and work 

j(l(lri:'i(lat)d,l~jg!"~If'~' stress (Nagi, 1973; Gilchrist 1976; Dehlin & Berg, 1977; Haenen, 1984; Sternbach, 1985; Ryden 
'»jf,gl~n!e(~tl ,al¢~t~$;';0! et ai, 1989; Katilainen, 1991; Makela & Heliovaara, 1991; Takala et ai, 1991; Holmstrom, Lindell & 
,J , Moritz, 1992; Burdor! et ai, 1993; Moens et ai, 1993; Vasseljen et ai, 1995; Engels et ai, 1996; 

! Foppa & Noack, 1996; Huang et ai, 1998; Wickstrom & Pentli, 1998) 

'Evidence for the pain risks associated with high work demands (Westerling & 
'; Jonsson, 1980; Holmstrom, Lindell & Moritz, 1992; Toomingas etal, 1992; Westgaard et ai, 1992; 

'Moens etal, 1993; Suadicani etal, 1994; Ahlberg-Hulten etal, 1995; Hultman etal, 1995; Leino et 
~"'!""'''''''''~~''~~'';;: ai, 1995; Foppa & Noack, 1996; Skov et ai, 1996; Hagen etal, 1998; Wickstrom & Pentli, 1998) 

i Evidence for pain risks associated with low job satisfaction (Biering-Sorensen & 
,Thomsen, 1983; Bigos etal, 1991; Holmstrom, Lindell & Moritz, 1992; Bergenudd & Nilsson, 1994; 
; Ahlberg-Hulten et ai, 1995; Vasseljen etal, 1995; Foppa & Noack, 1996; Papageorgiou etal,1997; 
Van Poppel et ai, 1998) 

1 Evidence for pain risks associated with poor relationships at work (Pot et ai, 
1986; Kompler, 1988; Linton & Kamewendo, 1989; Bigos et ai, 1991; Linton, 1990; Hopkins, 1990; 
Katilainen, 1991; Makela & Heliovaara, 1991; T akala el ai, 1991; Holmstrom, Lindell & Moritz, 1992; 
Toomingas etal, 1992; Veirsted & Westgaard, 1992; Leino et ai, 1995; Vasseljen etal, 1995; Skov 

;'1 ' et ai, 1996; Papageorgiou et ai, 1997; Thorbjornsson et ai, 1998; Brulin el ai, 1998; Estlander el ai, 
, 1 1998; Josephson & Vingaard, 1998; Wickstrom & Pentli, 1998) 

,Evidence for pain risks for workers with higher physical loads (Videman, 1984; 
.; Herberts el al ,1984; 
: Harber et al ,1985; Feyer el ai, 1992; 

" Anderson, 1992; Rotgoltz el ai, 1992; Holmstrom, Lindell & Moritz, 1992; Helliwell el ai, 1992; 
i"" Westgaard et ai, 1992; Andersen & Gaardboe, 1993; Burdor! el ai, 1993; Moens el ai, 1993; Croft & 

;: Rigby, 1994; Hildebrandt et ai, 1995;Hultman elal, 1995; Leino et ai, 1995; Vasseljen elal, 1995; 
i Foppa & Noack, 1996; Skov el ai, 1996; Xu el ai, 1996; Hagen et ai, 1998; Wickstrom & Pentti, 
'1998) 

" Evidence for the pain risks in poor working conditions (Westgaard el ai, 1992; 
Westgaard & Jansen, 1992; Moens el ai, 1993; Leino et ai, 1995; Manninen et ai, 1995; Harreby el 

"j ai, 1996; Xu et a\ 1996; Thorbjornsson el ai, 1998; Josephson & Vingaard, 1998; Van Poppel elal, 
:'j 1998) 

rrbet\1,ee~' : Evidence for differences in pain risk between job/industry types (Videman, 
1984; Herberts etal, 1984; Harber el al ,1985; Feyerel ai, 1992; Anderson, 1992; Rotgoltz el ai, 
1992; Holmstrom, Lindell & Moritz, 1992; Helliwell et ai, 1992; Westgaard el ai, 1992; Andersen & 

If.(Ire~teral,aCine;S,::;i Gaardboe, 1993; Burdor! el ai, 1993; Moens el ai, 1993; Croft & Rigby, 1994; Hildebrandl el ai, 
, 1995;Hultman etal, 1995; Leino et ai, 1995; Vasseljen elal, 1995; Foppa & NoaCk, 1996; Skov el 

ai, 1996; Xu etal, 1996; Hagen elal, 1998; Wickstrom & Pentti, 1998) 

Evidence for an association between elevated pain prevalence and work stress 
(Feuerstein, Beri<owitz & Huang,1999; Hau1ier, Feuerstein & Huang, 2000; Kaergaard & Andersen, 2000; Cole el 
ai, 2001; Gonge, Jensen & Bonde, 2001; Vasseljen, Holte & Westgaard 2001; Pope et ai, 2001; Nahit et ai, 2003; 
Shaw, Pransky & Fitzgerald, 2001; Viikari-Juntura et al 2001; Miranda et ai, 2002; Hari<ness et ai, 2003; Johnston 
et a12003; Korhonen et ai, 2003; Smedley et ai, 2003; Oleske et ai, 2004) 

Evidence for pain risks associated with high work demands (Fredriksson etal, 1999; 
Hoogendoom et aI 2000; Chorus et ai, 2001; Cole et ai, 2001; Elders & Burdor! , 2001; Hoogendoorn et ai, 2001; 
Nahn et ai, 2001; Shannon et ai, 2001; Stevenson et ai, 2001; Trinkoff, Storr & Lipscomb, 2001; Waddell & 
Burton, 2001; Andersen et ai, 2003; Byrns, Agnew & Curbow, 2002; Hoogendoom et ai, 2002; Bonde et ai, 2003; 
Ortiz-Hemimdez et ai, 2003; Joksimovic et ai, 2002; Johnston et a12003; Nahnet ai, 2003; Elders & Burdor!, 
2004; Eriksen, Bruusgaard & Knardahl, 2004; Jansen, Morgenstern & Burdor!, 2004; Leroux, Dionne & 
Bourbonnais 2004; Van Nieuwenhuyse etal, 2004) 

Evidence for pain risks associated with low job satisfaction (Macfarlane etal, 1999; 
Hoogendoom etal 2000; Vingard etal, 2000; Joshi, Menon & Kishore, 2001; Waddell & Burton, 2001; Yip, 2001; 
Miranda et ai, 2002; Tsuboi et ai, 2002; Johnston et a12003; Macfarlane et ai, 2000; Mortimer & Ahlberg, 2003; 
Nahit et ai, 2003; Eriksen, Bruusgaard & Knardahl, 2004; Hansson & Jensen, 2004; Jacob et ai, 2004) 

Evidence for pain risks associated with poor relationships at work (Feuerstein, Beri<owitz & 
Huang,1999; Kaergaard & Andersen, 2000; Hoogendoom el al 2000; Thorbj5msson el ai, 2000; Mac!artane el ai, 
2000; Hoogendoorn etal, 2001; Kaneda, Shirai, Miyamoto, 2001; Lee elal, 2001; Nahitel ai, 2001; Shaw, 
Pransky& Rtzgerald, 2001; Slevenson etal, 2001; Torp, Riise & Moen, 2001; Waddell & Burton, 2001; Byrns, 
Agnew & Curbow, 2002; Tsuboi el ai, 2002; Tubach el ai, 2002; Ortiz-Hernimdez et ai, 2003; Bonde el ai, 2003; 
Nahit el ai, 2003; Byrns el ai, 2004; de Croon el ai, 2004; Eriksen, Bruusgaard & Knardahl, 2004; Kaila-Kangas et 
ai, 2004; Leroux, Dionne & Bourbonnais 2004; Van Nieuwenhuyse el ai, 2004) 

Evidence for pain risks for workers with higher physical loads (A1couffe elal, 1999; Devereux, 
Buckle & V1achonikolis, 1999; EngsWm, Hanse & Kade!ors, 1999; Fredriksson elal, 1999; Dmokhodion, Umar & 
Ogunnowo, 2000; Thorbj5rnsson el ai, 2000; Lee et ai, 2001; Vingard el ai, 2000; Wori<u, 2000; Elders & Burdor! , 
2001; Kerr elal, 2001; Lee elal, 2001; Miranda el ai, 2001; Pope elal, GGG 2001; Reigo, Tropp & Timpka, 2001; 
Shaw, Pransky& Fitzgerald, 2001; Fredriksson el ai, 2002; Tsuboi et ai, 2002; Alexopoulos, Burdor!, & 
Kalokerinou, 2003; Nahit el ai, 2003; Ortiz-Hernimdez el ai, 2003; Pope el ai, 2003; Alexopoulos, Stathi & 
Charizani , 2004; Elders & Burdor!, 2004; ) 

Evidence for the pain risks in poor working conditions: adverse working conditions (Cassou el 
ai, 2002); career opporll1nities (Chorus el ai, 2001); computer use (Fredriksson et ai, 2002; Gerr et ai, 2002; 
Hagberg, Tornqvist & Toomingas, 2002; Ortiz-Hernilndez el ai, 2003); full-time work (Engkvisl el ai, 2000; 
Lipscomb et ai, 2004); high work pace (Hoogendoorn et ai, 2000); job insecurity (Kivimaki et ai, 2001) job tenure 
(Shaw, Pransky& Fttzgerald, 2001; Joshi, Menon & Kishore, 2001); night work/shiff work (Enl<sen, Bruusgaard & 
Knardahl, 2004; Groolen el al 2004); opporll1nity to take a break (Kaneda, Shirai, Miyamoto, 2001); outdoor work 
(Hildebrandt et ai, 2002); over-time work (Fredriksson et ai, 1999); repetitive or monotonous work (Vingard et ai, 
2000; Andersen et ai, 2003; Hari<ness et ai, 2003; Nahit et ai, 2003; Strazdins & Bammer, 2004); and working 
hours (Haufler, Feuerstein & Huang, 2000; Shannon et ai, 2001; Svendsen el ai, 2004). 

Evidence for differences in pain risk between jobfindustry types (A1couffe et ai, 1999; 
Fredriksson etal, 1999; Failde etal, 2000; Omokhodion, Umar & Ogunnowo, 2000; Turner & Franklin & Turi<, 
2000; Joshi, Menon & Kishore, 2001; Palmer et ai, 2001; Pope elal, 2001; Hofmann et ai, 2002; A1-Arfaj et ai, 
2003; Gomez et ai, 2003; Mori<en et ai, 2003; Eriksen, Bruusgaard & Knardahl, 2004; Gerdle et ai, 2004; 
IJzelenberg , Molenaar & Burdor! ,2004; Omokhodion, 2004) 

*With the exception of those working in Higher Education who were more likely to experience pain (discussed in Section 52e below) 
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In the current study, a significant association was noted between individuals working in Higher 

Education and an increased likelihood of general aches and pains. While this is in agreement with 

many other studies reporting differences between industry types (see Table 5.5), this relationship 

appears on the surface to conflict with other observations regarding physical load at work (see below). 

Effects of job title or industry type on pain prevalence are reasonably common (see Table 5.5); 

however, in the majority of studies this refers to elevated prevalence or incidence of pain in industry 

groups where manual or physical loads are higher. One might assume that those working in the 

current category of 'Higher Education' may have been less likely to participate in manual tasks on a 

daily basis, and therefore one might expect that these individuals would have been less likely to 

experience general aches and pains. However, Figure 5.1 below shows show that this industry type 

represented a large variety of job titles that might traditionally be seen as comprising a higher physical 

load (e.g. 'cleaner'), as well as those that might traditionally be seen as comprising a lower physical 

load (e.g. 'Senior Administrator'). Therefore, it is unclear whether, as a whole, those working in the 

current industry category 'Higher Education' were in fact carrying out fewer manual tasks or not. 

Examination of worker perceptions of physical workload in the current study shows that in general, the 

proportion of those with more physical workloads were in the minority, however, this does not appear 

to follow any 'traditional' assumptions one might make about certain job titles. For example, half of all 

'porters/handymen' describe their jobs as 'Mostly mental effort' (Figure 5.1 a); and two fifths of all 

'recruitment assistants' describe their jobs as requiring 'Equally physical and mental effort'. Neither of 

these descriptions represents the physical workload that one might 'traditionally' expect individuals to 

report in these job titles. It is unclear whether these anomalies represent compromised reliability and 

representativeness of the physicality measure, or of the category 'Higher Education' (or indeed both). 

It is also important to point out that the category 'Higher Education' was somewhat arbitrary in nature, 

and related to the description of the whole industry group, rather than to specific physical tasks. As 

such, there may be some element of selection bias in these groupings, such that the physical aspects 

of jobs were not always reflected in the tasks carried out. 

279 



Figure 5.1 

Summary of job titles in category 'Higher Education' and percentage of that job title describing physicality of workload given for those: 

(a)Without pain (b) With pain 

Administratrve assistant Administrative asslstant 

Assistant Manager Assistant Manager 

Catering Assist<llt Catering Assistant 

C1eaner Cleaner 

CIe<J1ing superviro- Cleaning supervisor 0 

Energy Conservatico Oficer Energy Conservation Officer 0 

General Assistant General Assistant 

Infcnnatico Officer Information Officer 

IT Suppol1Wcrker 0 IT Support Worker 

ubrary Assist31t Ubrary Assistant 

Manager ~ • Manager 0 

~ Mechancal Engineer ~ 
Mechanical Engineer 

:ll Modem Apprentice (office) ~ Modem Apprentice (office) 

Ol Nig,t perter I 
'T Perscone! Officer 

"lB 
U) Recepticoist 0 
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In addition, if it were argued that the category of 'Higher Education' was an objective category, and 

therefore a reliable reflection of the jobs therein, then there is a discrepancy between the 

"objective" groupings of 'Higher Education' and the subjective measure of perceived level of 

physical tasks within this category. This could be a reflection of an actual discrepancy. It may be 

that (for very good reasons) individuals working in particular jobs perceive their jobs to be more or 

less physically- or mentally-demanding than an outsider might. The potential discrepancy between 

objective and subjective descriptions of work is an area of debate, and is often a source of bias in 

studies such as this one. However, it is argued in Section 5.5 below that it is possible that the 

discrepancy between objective and subjective descriptions of work may have the potential to inform 

the relationship between pain and work, if measured directly, as opposed to being minimised 

and/or adjusted/controlled for by design and/or analyses (see Section 5.5 below) 

Finally, whether these samples were representative of the population of 'Higher Education' workers 

elsewhere is also unclear. Indeed observations made about the extent to which the current sample 

are representative of the target populations as a whole have already been raised (also see Section 

5.4 below), whereby responders may have been biased towards reporting different levels of pain 

than non-responders. It is important to note, however, that the 'pain-free' workers in 'Higher 

Education' did not appear to describe their jobs as any more physical than those experiencing pain 

(comparing 'physicality' scores of those with and without pain within working in 'Higher Education': 

2=-0.22; n.s.; see Figure 5.1). 

It is possible, therefore, that the propensity of those working in Higher Education to experience 

more general aches and pains than other categories is not the result of physical workload, but of a 

combination of methodological issues, such as those described above. Regardless of the factors 

underlying the association between 'Higher Education' and general aches and pains, this issue 

pOints to the difficulties in creating occupational groups in studies such as the current one, the 

importance of accounting for confounders in analyses, and the potential for interaction between 

variables in relation to pain. This final point is discussed in more detail below. 
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(iii) Interactions between demographic factors, work variables and prevalence of general aches and 

pains 

Current prevalence data, when split by gender, showed some similarities in both sexes, as well as 

some differences. A lower likelihood of pain was related to not having a chronic condition in both 

genders, as was a relationship between lower levels of perceived work stress and a lower 

likelihood of reporting general aches and pains. 

In terms of the literature supporting a relationship between chronic condition and pain, the 

interaction between the influences of gender and chronic condition was not examined in many 

prospective studies of reasonable quality (see Section 5.1b(l) above; MOiler et ai, 1999; Tubach et 

ai, 2002). Viikari-Juntura et al (2001), for example, examine the interaction between previous 

radiating neck pain and various work factors, showing that "working with hand above shoulder level 

for less than 0.5 hours (every) day" increased the risk of current pain in those with previous pain 

considerably. In addition although these authors report gender to interact with age after partial 

adjustment for confounders, this association disappeared once full adjustment was done, leaving 

only an association between age and pain. It is difficult to relate these findings to those of the 

current study, as although Viikari-Juntura et al (2001) analyse interactions, they are not the 

interactions found in the current study. 

Some comparisons can be drawn, however, between current associations and those reported by 

Kopec, Sayre and Esdaile (2004) on back pain. In a study of high quality, these authors split data 

by gender, generating a different set of risk factors for the men and women. In women, having 

arthritis or rheumatism or experiencing "psychological trauma"; and "activity restriction" were 

associated with an increased risk of back pain. Although arthritis and rheumatism can be seen as 

measure of some types of chronic condition or propensity to experience pain, "psychological 

trauma" and "activity restriction" are, strictly speaking, not proxy measures of chronic ill-health. 

However given that chronic illness is often associated with psychological ill-health and changes to 

daily activities (Ogden, 2001; Pitts & Phillips, 1998; Morrison & Bennett, 2005) it could be argued 

that some overlap between these indices and having a chronic condition may be inferred. In 

Kopec, Sayre and Esdaile's data for men (2004), indicators for the impact of a chronic condition on 
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risk of pain were much easier to interpret. Kopec, Sayre and Esdaile (2004) report self-rated health 

to be associated with an increased risk for back pain, particularly where health was rated as "fair". 

There was also a trend towards an increased risk for pain where health was rated as "poor" 

although the confidence interval for this odds ratio was wide and not significant (OR 3.39; 95% C.I. 

0.26-43.92; taken from Kopec, Sayre & Esdaile, 2004). These findings can be related to the 

findings of the current study to a certain extent, suggesting that the effects of having a chronic 

condition and perceptions of ill-health can lead to an increased risk of pain in both men and 

women. Caution should be used in drawing this conclusion, however, as discussed above, the 

extent to which current measures of pain and of chronic condition can be compared to those used 

by Kopec, Sayre and Esdaile, (2004) is questionable. Moreover, the associations in the current 

study appear to be much stronger than those published by Kopec, Sayre and Esdaile, (2004). 

The current data also showed that the influence of job stress on the propensity to report general 

aches and pain was similar in both sexes, although was slightly more complex in women. Both 

sexes were less likely to report pain when they described their jobs as "Quite easygoing" or "Very 

easygoing"; and additionally women were less likely to report pain where they described their jobs 

as "Equally stressful and easygoing". Again, many of the prospective studies reporting an 

association between stress and pain did not examine interactions between work factors and gender 

specifically (see above Section 5.1 b(ii); Harkness et ai, 2003; Miranda et ai, 2002; Oleske et ai, 

2004). Korhonen et al (2003), however, reported a significant interaction between age and sex, 

and one between "mental stress" and frequency of physical exercise (high mental stress with less 

exercise). However, these authors report no interaction between gender and "mental stress". 

Given that this was a high quality prospective study, fulfilling all five out of the quality criteria used 

in the current review (see Section 2.1 (e)), this evidence can be said to be of reasonable quality. 

Korhonen et al (2003) therefore confirm the current lack of interaction between gender and stress 

in relation to pain to a large extent, although the further complexity in the current relationship 

between female gender and work environments where workload was "Equally stressful and 

easygoing" is harder to interpret. 
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One study that might shed some light on this slight difference between men and women in relation 

to pain and work stress is that by Kopec, Sayre and Esdaile (2004). As in the current study these 

authors report that levels of stress increased the risk of neck pain in both sexes. However unlike 

the current study, risk of pain was associated with different types of stress in men and women. 

Men were more likely to experience pain when they reported a higher level of "Chronic Stress" 

(described by the authors as measuring "activity overload, financial difficulties, child-related stress, 

and problems with relationships in day-to-day encounters"). Women, on the other hand, were more 

likely to experience neck pain when they reported a higher level of "Personal Stress" (described by 

the authors as measuring the extent to which an individual was "trying to do too many things at 

once, too much is expected, too much pressure to be like other people, work at home not 

appreciated, people being too critical"). Not only was this study of excellent quality, but it also 

gives a valuable insight into the effects that different types of stress may have on men and on 

women. Assuming Kopec, Sayre and Esdaile's (2004) observations reflect real associations in 

their sample, it is possible that the current study was observing a similar association. As such, 

although stress was important in both sexes, perhaps the differences in the categories that were 

important in women found in the current study reflected the difference reported by Kopec, Sayre 

and Esdaile (2004). Men and women in the current study were both affected by work stress, hence 

reported less pain in the absence of it (where jobs were seen as "Quite easygoing" and "Very 

easygoing"); however women were also less likely to report pain where work was described in the 

middle category of "equally stressful and easygoing". Perhaps then, the presence or absence of 

stress at work may have a slightly different effect on men than it does on women. One of the 

criticisms that can be made of the current study is the fact that stress was not measured by a 

standardised instrument (see Section 5.4 below). As such, current measures did not permit 

differentiation between the different types of stress, assessing only "work stress". Therefore, it is 

impossible to examine whether the slight gender difference in the current study was related the 

type of stress to which individuals were exposed. Moreover, it is impossible to examine whether 

the type of stress that individuals brought to mind when responding to the item "do you find your job 

to be stressful/easygoing?" was measuring the same construct in both sexes. Clearly without the 

instruments with which to measure stress (for example the use of a measure for both life and work 

stress); it is difficult to make comparisons between the current study and that by Kopec, Sayre and 
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Esdaile's (2004). It is essential that standardised measures of stress are used in future studies in 

order to explore this issue in more depth (see Section 5.5 below). 

There were also some differences likelihood of pain in relation to some work factors between both 

sexes in the current data. In women, an association was found between job enjoyment and pain; 

as well as part-time work and an increased likelihood of pain. Neither of these associations were 

found in men. Given the nature of current data, it is difficult to interpret the association between job 

satisfaction and pain in women (see Section 4). Other authors have reported the importance and 

influence of work factors to be different in men and women in studies of reasonable quality 

(Papageorgiou et al,. 1998; Thorbjornsson et aI., 1998; and more recently Kopec, Sayre & Esdaile, 

2004; see above). As discussed in Section 2.3, Papageorgiou and colleagues (1998) reported a 

relationship between gender and work factors, such that back pain was associated with different 

work factors in men and women (perceived inadequacy of income in men; and relationships with 

colleagues in women) when both were dissatisfied with their jobs. Although the current study did 

not find an effect of job satisfaction in men, it is possible that the interaction reported here reflects 

gender-specificity in susceptibility to the different risk factors reported by Papageorgiou and 

colleagues (1997). Obviously the patterns are not exactly the same in both studies, however the 

fact that the relationship between job satisfaction and pain has been shown to be complex in 

another study of reasonable quality suggests that this area may benefit from further research. 

Finally, the interaction between part-time work, female gender and pain is difficult to interpret. 

Given the limitations and issues raised already with the current design, it is possible that this was a 

spurious finding. However, this does not mean that the relationship between part-time work, pain 

and female gender is not worthy of future research attention, and ways to explore these potential 

differences are suggested in Section 5.5 below. 

(iv) Interpreting current findings for associations between demographic factors, work variables and 

prevalence of general aches and pains 

As discussed in Section 5.1 aiii and Section 5.2a below, the current study provides an overview of 

non-troublesome pain in the workplace. Where agreement with other studies is clear (for gender, 
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chronic condition and stress), current findings suggest that associations between some 

psychosocial variables and troublesome pain may also extend to non-troublesome or non-chronic. 

Some agreement between studies can be demonstrated, and to the extent that current methods 

can be compared with those used by other authors, this study appears to confirm an association 

between greater likelihood of pain reports in women, in individuals with a chronic condition, and in 

those exposed to work stress. Moreover, analysing men and women separately showed the 

independence of the association between chronic condition and pain and that between stress and 

pain appears to be indicated in other research. In this way, it would appear that the effects of 

chronic condition and stress may be similar in both genders, but that the influence of other factors 

(in this case job satisfaction and part-time work) on pain differ between men and women. 

All of these conclusions should be considered in light of the differences between studies, outcome 

measures, designs and populations to which they refer, and to that end there are notable 

differences between current findings and other literature. Current data do not support nine of the 

twelve predictions made from previous literature, which are supported by a large proportion of the 

research from 1998 onwards (see Table 5.5). This inconsistency has also been reported where 

systematic reviews place strict methodological criteria on the quality of evidence. Limitations and 

differences in design may have added to inconsistency across studies, and in the current study 

may have led to an inaccurate representation of pain at work in the current population making 

comparisons unreliable or invalid (see Section 5.4 below). 

It was argued earlier in this thesis that it is important to reflect on the focus of previous research on 

predicting pain at work, and that if one assumes that pain is a universal aspect of the human 

condition the search for the aetiology of pain at work (particularly in relation to general aches and 

pains) may not always be helpful. In this way, it was argued that the methods applied to the search 

for the aetiology of general aches and pains, while appropriate in many cases, may omit the study 

of a large proportion of pain experienced in working populations. The current study appears to 

confirm this observation, by showing a great deal of less troublesome pain occurring in a variety of 
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working populations. Moreover, in the context of a literature that has focussed heavily on the study 

of the aetiology of pain that is more troublesome in nature, it is interesting to note that some 

associations between demographic, psychosocial and work factors and the prevalence of general 

aches and pains can be observed. 
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5.2 Pain Experience 

(a) Nature of pain experience scores 

It was hypothesised that pain experience scores (as denoted by the GPQ) for pain frequency, 

intensity and impact would be high (Hg). This hypothesis was rejected in Section 4.3, as was an 

exploratory hypothesis for pain coping and emotion scores when examining the nature of the sub-

scores for coping with pain and pain emotions (EH1)' All GPQ scores were low, with the median 

scores for every aspect being close to four (out of a possible ten) or less. Figure 3.4 shows that 

with the exception of all pain frequency and pain impact, the majority of pain experience scores 

were either zero, or between zero and the median score. 

The GPQ is a relatively new scale; consequently, there are few norms available with which to 

compare these data. However, Penny and colleagues (1999) published GPQ data from a 

community sample of individuals receiving regular prescriptions (N=3335), accessed through 

general practice registers. These authors report GPQ scores for Chronic Pain Grades 0 (no 

chronic pain) to IV ("high disability-severely limiting"), as denoted by the Chronic Pain Grade Scale 

(CPG) (Von Korff et aI., 1992). Penny et al (1999) present a validation of this scale, citing 

reasonable correlations between CPG and GPQ scores, and the widely-used Quality of Life 

measure SF-36 as supporting evidence. Table 5.6a below compares CPG and GPQ data 

published by Penny et al with median GPQ sub-scores for those categorised as reporting "non-

troublesome" pain (lower pain experience scores) versus those categorised as reporting 

"troublesome" pain (higher pain experience scores) in the current study (Table 5.6b). 

Table 5.6 

Frequency 
0.0 
3.1 
5.8 
5.8 
6.2 

Ability to cope 
0.0 
2.8 
5.3 
5.3 
8.1 

Emotion 
0.0 
0.0 
2.8 
4.4 
7.2 

Impact 
0.0 
0.0 
2.2 
5.4 
7.8 
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On the whole, current "non-troublesome" scores appear to reflect GPO scores yielded by Penny et 

al (1999) for ePG 0 (no pain). This is with the exception of Intensity scores, which are slightly 

higher (1.39), but not elevated enough to be close to the level of intensity that Penny and 

colleagues associate with ePG I (2.8). From this it is suggested that current "non-troublesome" 

scores are a reasonable approximation of pain with a low level of impact and disability for sufferers. 

For current "troublesome" pain scores, median frequency, intensity and ability to cope scores (2.69, 

2.78 and 2.22 respectively) correspond reasonably well with those for ePG I (at 3.1, 2.8, and 2.8 

respectively, in Penny et ai, 1999). However, current median scores for emotion and impact (2.8 

and 1.89 respectively) appear closer to those yielded for ePG II (2.8 and 2.2 respectively). 

Therefore current scores for "troublesome" pain appear to comprise some aspects of both ePG I 

and II. 

It is important to assess the extent to which Penny et aI's data are an accurate representation of 

pain in their sample. Individuals were randomly sampled from two sources: a community health 

index (N = 5036) and a general practice register of those claiming prescriptions (N = 4175). 

Individuals selected for participation were screened by the General Practitioner, as the authors 

argue, "in order to preclude inappropriate or insensitive enquiry". While this is may have been 

appropriate for ethical reasons, it may have led to selection bias. The authors do not say whether 

GPs were blinded to the aims of the study or not, and therefore one cannot be sure whether there 

may have been some bias in pain reports related to those selected for participation. Indeed, one 

might presume that in order to assess the extent to which suggesting participation was 

"inappropriate or insensitive" might require prior knowledge of the study's aims. Moreover, the 

process by which the study was introduced to individuals was not made clear, and therefore there 

is no way of knowing whether individuals' prior knowledge of the study may have biased responses 

or reports of pain when participation took place. The authors do attempt to tackle the issue of 

potential selection bias by stratifying scores by age and gender, however it may also have been 

useful to have standardised their approach to selection, or if selection processes were 

standardised to have reported them in more detail. 
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Penny et al (1999) sent questionnaires to all potential participants, and response rates were 

reasonable for both the general population sample (N = 3605; 82%) and the prescription sample (N 

= 3335; 85.4%). Despite the high response rate, the authors do note that response rates differed 

in relation to age group, such that older individuals were more likely to respond than younger 

individuals. Although no formal analysis was reported comparing non-responders to responders, 

given that pain is known to differ in relation to age groups (see Section 2.3 and 5.2) it may be that 

differentiation across age groups led to differences in pain report 

It is possible, then, that the samples examined by Penny et al (1999) were affected by bias, and 

without any further information, it is difficult to draw firm conclusions. However, it has already been 

argued that the current study may also have been affected by bias. The sources of bias, their 

potential influences, and the magnitude of their influence on findings are likely to have been very 

different. However, the design of both studies may cast doubt on their validity, and as such any 

comparison between the two should be made with caution. 

Comparison is further complicated by the fact that Penny et aI's data were derived from a 

community sample; therefore one might not expect current GPQ scores to entirely replicate their 

GPQ scores. Penny and colleagues do not provide any information on the employment status of 

their population, although it is possible that a proportion of their sample were work-disabled. Given 

that their sample was accessed via general practitioners, and/or focused on individuals in receipt of 

repeat prescriptions, one might expect this to be the case. 

It is important also to reflect on the focus of Penny et ai's study (1999), when comparing it to the 

current investigation. For example, one of the aims of the current study was to examine pain that 

had an impact but was not sufficiently disabling to prohibit work. As such, it has been argued that 

the current study appears to have achieved this aim. Thus the fact that GPQ scores are not 

exactly aligned with Penny et ai's GPQ scores might actually have been expected, and may reflect 

the "Healthy Worker Effect" discussed in Section 5.2 above. Therefore, although scores higher 

than the median GPQ sub-scores are referred to as "troublesome" in the current study, it is 
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important that these be interpreted as a description of pain that is "troublesome" to these working 

individuals, and should not be equated with severely disabling or chronic pain. 

Taking account of the potential bias in this study and in Penny et ai's study (1999), as well as the 

differences in design and of sample, it is difficult to conclude the extent to which they can be easily 

compared. However, the similarities between CPG and GPQ scores are a useful way to interpret 

the construct validity of current GPQ scores nonetheless, and they demonstrate that the GPQ may 

be a useful measure for examination of the pain experience (see Section 5.5 below). Combining 

these current observations on pain cause above (Section 5.1 aiii), and bearing in mind some key 

differences in samples and design of the current study and that done by Penny et al (1999), it can 

be concluded that current data provide a reasonable illustration of "non-troublesome", "non-chronic" 

pain in a working population. 

(b) Pain experience in relation to pain type and pain cause 

It was predicted that GPQ scores and sub-scores for pain intensity, frequency and impact would 

differ in relation to pain type and/or pain cause (HlO). Additionally, Exploratory Hypothesis 2 

examined the possibility that GPQ sub-scores for coping with pain and for pain emotions would 

differ in relation to pain type or pain cause. Section 4.3 reported that both of these hypotheses 

were at least partially confirmed, and that the experience of pain differed in relation to site and 

perceived cause. 

(i) Pain experience in relation to pain type 

Table 5.7 below summarises the main pain experience findings in relation to pain site. There were 

several interesting patterns in the data that are worthy of mention. First, non-troublesome pain in 

various body sites appeared to vary little in terms of experience profiles. Specifically, back pain 

was no more or no less intense, emotional or disruptive than other pain types. 

Second, headache was associated with lower frequency scores than back pain. Examination of 

headache scores showed that forty percent of those reporting headache could not pinpoint a cause 

for their pain. It is possible that the lower frequency scores can been attributed to these 
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individuals, as sixty-two percent of those experiencing headache of an unknown cause gave lower 

frequency scores, describing their pain as either "rare" or "occasional". 

Table 5.7 
Summary of associations between likelihood of pain experience scores and (a) pain cause after 
adjustment for age and gender; as well as (b) pain site after adjustment for age and gender. Significant 
associations are given in bold, and significant trends (where 1.0 was either the lower or upper confidence limit) 
given in italics 
(a) All pain sites compared to back pain 

Headache Lower Total GPQ !:owerfreqlJency 

Abdominal painfiigherTotiliGPQ 

Neck/shoulder pain Higher frequency 

Noassocialions 
between any pain type 

and Painlnlensily 

(b) All pain causes compared to pain with no perceived cause 

Life variables Higher intensity 

No associations between 
arr.jpain t)1lEl and 

Nlitily 10 cope v.i!h pain 

More emotional 

No associations 
between any pain type 

and Pain tmpact 

Long-term medical problems Higher Total GPQ Higher frequency Higher intensity -More difficiiltto-------~ater impaCt
cope with 

------Noii-:.serious ailments----------------·- Higherintensity---MoreemotTtiiia-1 --Greateiimpact"-

-----------6iaiiljiJry--------fiiiiherfrequency------· .... ·--- .... --.. ------------- Greate-riiiipact

Pain problems Higher Total GPQ Higherfrequency Higher intensity Greater impact 

Recentinjury Higher Total GPQ Higherfrequency Higher intensity More difficult to Greater impact 
cope with 

Short~term medicarprobiems Higher-TOta\'(:;PO-Hiii-heiirequeiicy-------------------------Moreemotionat-------------

workenVTro;;meiiT------.. ---...... -.... - .. ---.... -.... ----.... ·------------MoreemotiOiiiiT----------·-

Third, individuals with neck/shoulder pain were more likely to report higher frequency scores than 

individuals with back pain. Of those reporting neck/shoulder pain, 23% attributed it to 'unknown 

causes', and 23% to 'recent injury'. A further 22% of those suffering from neck/shoulder pain 

attributed it to their "work environment", of whom 56% cited 'work environment in general' as the 

cause of their pain, 37% blamed 'computer use', and 7% blamed their 'chair at work'. No individual 

attributing pain to their 'work environment in general' reported a high physical load at work, and 

most (73%) reported their jobs to require 'mostly mental' or 'more mental than physical' effort. This 

highlights an observed predominance of neck/shoulder pain in many non-manual! computer based 

jobs that is discussed in more detail below in relation to work factors (Section 5.2eiv). 

Finally, there was a trend towards abdominal pain having more of an emotional effect than back 

pain. Examination of abdominal pain scores shows that the majority of individuals attributed their 
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abdominal pain to 'life variables', 92% of which was menstrual pain specifically. It is possible 

therefore that menstrual pain was skewing abdominal pain scores in this category, and also 

possible that the experience of non-menstrual abdominal pain was similar to that of pain in all other 

sites. The higher Total GPO scores for abdominal pain could perhaps also be explained by the 

predominance of menstrual pain in the 'abdominal pain' category. 

(iO Pain experience in relation to pain cause 

Table 5.7 shows that pain experience differed substantially in relation to pain cause. This confirms 

the latter part of Hypothesis 10 and Exploratory Hypothesis 2. There are many comments that can 

be made in relation to these findings, some of which are highlighted below. 

Of all aspects of pain experience, adjusted pain impact appeared to be high regardless of 

perceived pain cause (see Table 5.7b). This was with the exception of pain attributed to work-, 

stress- or life-related pain, and pain from 'short-term medical problems'. In comparison to back 

pain, pain impact was likely to be substantially higher for pain attributed to 'long term medical 

problems', injury (old and recent, and those with 'pain problems' (see Table 5.7b and Table 5.8). 

Pain attributed to 'short-term medical problems' was also associated with a more negative pain 

experience than pain for which there was no known cause. Moreover, pain attributed to 'non

medical' causes (stress, life variables and work environment) was associated with very few aspects 

of the pain experience. These findings have many implications for future research, which are 

discussed in Section 5.5 below. There were also some trends: life-related pain with higher 

intensity; and work-related pain with higher emotion. 

Finally, pain attributed to 'pain problems' (see Table 5.8e for details) was only associated with 

higher frequency, intensity and impact scores. This is in contrast with pain attributed to 'long-term 

medical problems' (for which pain is a common symptom) that are not traditionally seen as 'chronic 

pain' conditions (see Table 5.8b), as well as pain from 'recent injury'. Pain attributed to either 'Iong

term medical problems' or 'recent injury' was likely to be more frequent, more intense, more 

emotional, less easy to cope with, and have greater impact than pain from all other causes. 
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Table 5.8 
-----r--- 1------ ------- - - - - ----- - - - 1- - - ---- - -- -- 1- - - - - - - ----- 1---- --1------

(a)Life variables (e)Pain e.roblems 
{N=155; 12% of a!specified causes] (N=113; 9% of all specified causes] 

'Age'{N=4; 3% of Life variables] 'Arthritis'{N=35; 31% of Pain problems] 
'Being ovelWeighf{N=2; 1% of Life variables] 'Multiple Sclerosis'{N=2; 2% of Pain problems] 

'Cold wealher{N=4; 3% of Life variables] 'Neuralgia'{N=I; 1% of Pain problems] 
'Dehydration,{N=2; 1% of Life variables] 'Repetitive Strain Injury'{N=44; 39% of Pain problems] 

'Exercise,{N=38; 25% of Life variables] 'Sciatica'{N=17; 15% of Pain problems] 
'Fatigue'{N=25; 16% of Life variables] 'Spinal problems'{N=8; 7% of Pain problems] 

'Period pain'{N=67; 43% of Life variables] 'Spondylosis'{N=4; 4% of Pain problems] 
'Poor posture'{N=2; 1% of Life variables] 'Tendonitis'{N=I; 1% of Pain problems] 

'Pregnancy'{N=4; 3% of Life variables) 'Tennis elbow'{N= 1; 1 % of Pain problems] 
'Recent surgery'{N=I; 1% of Life variables] 

'Smoking'{N=I; 1% of Life variables] 
'Wear and tearltiredness'{N=5; 3% of Life variables) (f)Recent iniurr 

(N=194; 15% of all specified causes] 
'Lifting/handing'{N=56; 29% of Recent injury) 

'Recent Injury'{N=138; 71% of Recentinjury] 

(b)Long-term medical e.roblems 
(N=34; 3% of all specified causes) 

'Chron's Disease'{N=2; 6% of Long-tenm medical problems) (g) Short-term medical e.roblems 
'Diverticulitis'{N=I; 3% of Long-tenm medical problems] (N=156; 12% of all specified causes) 

'Eclema'{N=2; 6% of Long-tenm medical problems] 'Anal fischer (sic] (N=I; 1% of Short-tenm medical problems) 
'Endimetriosis,{N=5; 16% of Long-tenm medical problems] 'Aslhma attack' (N=2; 1 % of Short-tenm medical problems) 

'Gouf{N=I; 3% of Long-term medical problems) 'Biliary Obstruction' (N= 1; 1 'I, of Short-tenm medical problems] 
'Heart problems'{N=2; 6% of Long-tenm medical problems) 'Cystitis '(N=2; 1 % of Short-term medical problems) 

'Hypertension'{N=3; 9% of Long-tenm medical problems] 'Dental abscess' (N=30; 19% of Short-term medical problems) 
'IBS'{N=7; 20% of Long-tenm medical problems] 'Flu' (N=45; 29% of Short-tenm medical problems) 

'Pituilary disease'{N=I; 1% of Long-lenm medical problems] 'Gallslones' (N=I; 1% ofShorHerm medical problems) 
'UlceI'{N=9; 26% of Long-term medical problems] 'Gastric infection' (N=3; 2% of Short-term medical problems) 

Varicose veins'[N=I; 3% of Long-term medical problems) 'Hernia' [N=5; 3% of Short-tenm medical problems] 
'Infection' {N=28; 18% of Short-term medical problems] 

'Kidney infection' (N=4; 3% of Short-tenm medical problems) 

(c) Non-serious ailments 'Kidney stone' {N=2; 1% of Short-tenm medical problems] 
(N=93; 7% of all specified causes) 'Pleuracy' (sic] (N=I; 1% of Short-term medical problems) 

'Acid reflux'{N=2; 2% of Non-serious ailments] 'Recent surgery' (N=9; 6% of Short-term medical problems) 
'Allergic reaction'[N=3; 3% of Non-serious ailments] 'Shingles' {N=2; 1% of Short-term medical problems] 

'Blocked salivary gland'{N=I; 1% of Non-serious ailments] 'Virus' (N=20; 13% of Short-term medical problems] 
'Corns'{N=I; 1% of Non-serious ailments] 

'Cuf{N=I; 1% of Non-serious ailments) 

'Earache'{N=I; 1% of Non-serious ailments) (h) Stress 
'Fluid retention,{N=t; 1% of Non-serious ailments] [N=73; 6% of all specified causes] 
'Haemormoids'{N=2; 2% of Non-serious ailments] 'Stress' or 'Stressitension'{N=73; 100% of Stress] 

'HangoveI'{N=10; 11% of Non-serious ailments) 

'Hayfever{N=I; 1% of Non-serious ailments] (i)Unknown 
'Indigestion/Dyspepsia'{N=14; 15% of Non-serious ailments] [N=319; 24% of all specified causes] 

'Ingrown toenails'{N=3; 3% of Non-serious ailments] 
'Migraine'{N=37; 40% of Non-serious ailments] 

'Unknown' or 'Don't know'{N=319; 100% Unknown] 

'Moulh ulcer{N=3; 3% of Non-serious ailments] (j)Work environment 
'New shoes'{N=2; 2% of Non-serious ailments) (N=134; 10% of all specified causes) 

'Side effect of medicatlons'{N=I; 1% of Non-serious ailments] 'Chair at wDl1<'{N=12; 9% of Woll< enVironment) 
'Sinuses'{N=10; 11% of Non-serious ailments] 'Computer use'{N=33; 25% of WOIl< environment] 

'Eye Strain'{N=7; 5% ofWoll< environment] 
'Lights atwoll<'{N=I; 1% ofWoll< environment) 
'ManagemenflN=I; 1% ofWoll< environment) 

(d)Old iniurr 'Office too hof[N=2; 1 % of WOIl< environment) 

(N=33; 3% of all specified causes] 'Solvent use at woll<'[N=l; 1% ofWoll< environment) 

'Old injury'{N=33; 100% of Old injury) 'Standing long hours'{N=5; 4% of Woll< environment] 
'Typing'{N=I; 1% ofWoll< environment] 

'Woll< environmenf{N=71; 53% ofWoll< environment) 
_ .. _ ... __ ... _--_ .. _----_ .. __ .. _ ... _ ... - .. _- ... _- - ... 

(iii) Interpreting findings relating pain experience to pain type and pain cause 

Findings relating pain experience to pain type and pain cause have some interesting implications 

with regard to the focus of other research (see Section 5.5 below), as well the focus of the current 

study. 
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It was argued in Section 2 that the current study would examine pain in the absence of site-specific 

criteria, and that a general approach to pain would be informative and useful. To the extent that 

current data can be said to be a valid representation of pain in the target populations, it would 

appear that this is the case, and that when the experience of many different pain types (as denoted 

by site) is compared, pain profiles are remarkably similar. In this way, although site- or type

specific studies of pain may be useful for informing of site- or type- specific recommendations or 

interventions, it may be that there are aspects of the pain experience that are common to all pain 

types. This observation adds credence to the utility of the general approach to pain, and together 

with examination of pain experience, provides the potential for a new perspective on pain in the 

workplace (see Section 5.5 below). 

Assuming that current data can be said to be a valid representation of pain in the target 

populations, these findings show that pain cause appears to be a meaningful way of distinguishing 

between pain experiences for sufferers, as there was substantial variation between pain 

experience profiles in relation to cause. In the current study, this refers to perceived cause, as 

opposed to actual cause. This approach has the disadvantage of lack of verification of symptoms 

and/or cause, a method that is adapted by a large number of other authors in the field (Magnavita 

et aI., 1999; Nordander et aI., 1999; Kaergaard & Andersen, 2000; Latza et aI., 2000; Punnett et aI., 

2000; Andersen et aI., 2003; Cassou et aI., 2002; Bonde et aI., 2003; Nahit et aI., 2003; Weiner et 

ai, 2003; Jin et aI., 2004; Lassen et aI., 2004; Suvinen et aI., 2004; Mortimer & Ahlberg, 2003; 

Weiner et aI., 2004). On the other hand this approach has the advantage of recording the 

perceptions of pain as it occurs in the "real world', as is clear in the variety of 'causes' provided 

verbatim by participants (see Table 5.8). To date, no other study has collected similar data on 

such a large scale. The current study makes no assumptions that the perceived causes given 

were the actual causes of pain, and in the context of understanding the human experience of pain 

from the individual's perspective, did not seek to verify the actual causes. This may be seen as a 

criticism by some, given that this may have introduced the potential for bias in pain reports. 

However, it could also be argued that this potential for an observed discrepancy between perceived 

and actual cause of pain can be seen as a strength of the current approach. It may be that the 

perceived cause of pain (and/or that the propensity to attribute pain to a particular cause) is 
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important information in itself, regardless of whether this perception can be verified or not. This 

approach may have a lot to offer the field of pain research, particularly when seen in the context of 

the psychological literature on the processes underlying attribution (see Section 5.5 below). 

There were trends in current data suggesting a possible relationship between a negative pain 

experience where individuals perceived their pain to be the result of short-term medical problems, 

non-serious ailments and "non-medical" life- and work-related causes. Again these pain 'causes' 

tend to be overlooked or excluded from other studies, on the assumption that they are either 

"trivial" or are not relevant (see Literature Review, Section 2.4 above). 

Perhaps the most striking observation regarding pain site and cause was the lack of association 

between pain experience scores and the areas of study that are the focus of the majority of pain at 

work research over the last two decades. Current data showed: that the experience of back and 

musculoskeletal pain was no more or less negative than that of other pain types; and that pain 

attributed to 'pain problems' was, on the whole, less negative than that of "non-pain" long-term 

medical problems and pain related to recent injury. Pain attributed to 'pain problems' was more 

likely to be negative on three aspects of pain experience, as was pain related to short-term medical 

problems and non-serious ailments. Although the nature of these experiences differs, it could be 

argued that the pain experience of non-serious ailments and short-term medical problems may be 

just as negative as pain attributed to pain problems. These findings are in conflict with a literature 

on pain in the workplace that continues to focus on: back or musculoskeletal pain; pain that is 

troublesome or chronic; and pain that is the result of a specific 'pain problem' such as a 

musculoskeletal disorder, arthritis or the umbrella term, 'chronic pain' (see Table 2.1 and 5.1). 

While the discrepancy between current findings versus those reported in other research could be a 

simple example of the "Healthy Worker Effect", and/or related to the methodological limitations that 

serve to undermine the validity of current observations, there is also the argument that the current 

perspective on pain is also be valid, and may be useful for future research (see Section 5.5 below). 

One final observation of note regarding pain experience in relation to pain site and pain cause is 

the lack of effect of adjustment for gender and age on pain experience outcomes. Analyses in 
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Section 4 show that adjustment for age and gender altered the scores for pain sites and pain 

causes only very slightly. On the whole, adjustment made unclear associations and trends non

significant, and largely left crude associations unaffected. This would suggest that associations 

between pain experience and site and cause may be independent of the confounding effects of age 

and gender. 

In interpreting these findings it is important to remember that although discernable associations and 

trends were observed in the current data, in general the pain experienced was relatively minor and 

experience scores were relatively low. As such, these observations are made on a limited 

proportion of the population and for a number of reasons (see Section 5.4) might not be 

representative of working populations as a whole. Moreover, given potential biases that may have 

influenced this study's findings (see Section 5.2 above and 5.4 below), it is unclear the extent to 

which current pain reports can be seen to be representative of the relevant working populations at 

all. These limitations in design need to be taken into consideration when drawing any conclusions 

from current data. 

(c) Psychosocial variables and pain experience 

Table 5.9 summarises the significant adjusted associations between demographic factors, work 

variables and different pain experiences. Although this was a novel approach to pain at work, 

relationships were as expected in relation to prevalence findings reported elsewhere. In general, 

more "positive" psychosocial and work environments tended to be related to a "less negative" pain 

experience. These findings are discussed in relation to specific hypotheses, and results from 

recent research below. 

(i) Measurement of the pain experience in recent research 

In order to evaluate the current findings in relation to other studies, it was necessary to explore the 

extent to which literature between 1998 and 2005 examined measures of pain experience other 

than pain prevalence. Although the majority of studies prior to 1998 examined pain prevalence, 

recent stUdies appear to have focused more on issues relating to aspects of the pain experience. 
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Of the papers identified in Table 5.1, for example, thirty-nine studies included some measure of 

pain experience other than prevalence in their design. In addition, the review was extended 

beyond the literature search strategy applied in Sections 2.1 and 5.1, to include any study between 

1998 and 2005 examining the relationship between psychosocial variables and a specific aspect of 

the pain experience. This third literature search was done in MEDLINE and PsychlNFO databases 

using the aspects of the pain experience measured by the GPQ. Specifically, this comprised the 

original terms of "pain" and "work", combined in separate literature searches including each of the 

additional following terms: "frequency"; "intensity"; "emotion"/"emot*"; "cope"/"coping"/"cop*"; and 

"impact". This was particularly useful in that the terms used in this third literature search were more 

specific, which is in contrast to the basic terms used in the first and second literature searches (see 

Section 2.1 and 5.1 above; as well as Section 5.4 below). 

The inclusion of experience terms in the literature search also raised the possibility that the review 

would encompass pain in populations other than those in industrial settings. This was necessary to 

illustrate the relevance of current findings to a sample of the pain experience literature. There were 

Simply no papers examining the pain experience in the working populations to the same extent as 

the current study to furnish any sizeable comparisons. Moreover, there are many useful parallels 

that can be drawn between pain experience studies in non-working populations and the current 

study. As such, the following review should be interpreted in full awareness of the possibility that 

other stUdies referred to may be examining non-working or clinical pain populations. Where this 

issue was particularly problematic, it is discussed in more detail. 

Before reviewing these studies, it is important to highlight some methodological differences 

between recent pain experience literature and the current study. For instance, some studies 

examined the issue of pain frequency, but did so by focusing purely on proportions of their sample 

that reported pain most frequently (McBride et ai, 2004); or by splitting their sample into categories 

using frequency as an independent variable (Harreby et ai, 1996; Gamperiene & Stigum, 1999; 

Ehde et ai, 2001; Bandell-Hoekstra et ai, 2002; Juul-Kristensen et ai, 2004; D'Amico, Genco & 

Perini, 2004; Verbeek & van der Beek 1999). 
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Second, some authors discuss pain severity as a composite measure of pain frequency and pain 

intensity (Bandell-Hoekstra et ai, 2002; Trinkoff et ai, 2002); and many authors measure both pain 

frequency and pain intensity but do not relate these to specific psychosocial risk factors 

(Gamperiene & Stigum, 1999; Harreby et ai, 1996; Penny et ai, 1999; Desbiens & Wu, 2000; 

Omokhodion, Umar & Ogunnowo, 2000; Turner, Jensen & Romano, 2000; Ehde et ai, 2001 van 

den Brink, Bandell-Hoekstra & Abu-Saad 2001; Cole et ai, 2002; Hoozemans et al 2002; Trinkoff 

et ai, 2002; Chyuan et ai, 2004; D'Amico, Genco & Perini, 2004; Miu , Chan & Chan 2004; Juul

Kristensen et ai, 2004; Kumar, Moro & Narayan, 2004; McBride et ai, 2004; Moulin et ai, 2002; 

Violante et ai, 2004; Henderson et ai, 2005). 

Third, the relationship between coping with pain and psychosocial risk factors was explored by a 

number of authors; however, the majority of these examined coping strategy, as opposed to 'Ability 

to Cope' with pain as measured by the current study (Affleck et ai, 1999; SOderlund & Lindberg 

1999; van Lankveld et ai, 1999; Watkins et ai, 1999; Gibson & Helme, 2000; Svebak et ai, 2004; 

Strahl, Kleinknecht & Dinnel, 2000; Turner Jensen & Romano, 2000; Davis, Zautra & Reich, 2001; 

Dekkers et ai, 2001; Jensen, Turner & Romano; 2001; Persson & Lilja, 2001; Rollnik et ai, 2001; 

Santavirta et ai, 2001; Turner et ai, 2001; Zachariae et ai, 2001; Carroll et ai, 2002; Ektor

Andersen, Orbaek & Isacsson, 2002; Keogh & Herdenfeldt, 2002; Manning & Fillingim, 2002; 

Elander & Barry, 2003; Evers et ai, 2003; Jensen et ai, 2004; McCracken & Eccleston, 2003; 

Morton, 2003; Raak, Hurtig & Wahren, 2003; de Croon et ai, 2004; Eccleston et ai, 2004; Ferrando 

et ai, 2004; France et ai, 2004; Heinberg et ai, 2004; Keefe et al 2004; Logan & Rose, 2004; 

Peolsson & Gerdle, 2004; Petrovic et ai, 2004; Dysvik et ai, 2005; Henderson et ai, 2005; Jackson 

et ai, 2005; Ruehlman, Karoly & Newton, 2005; van Vuuren et ai, 2005; Woby et ai, 2005). As a 

result, many of the findings referring to coping theory or coping strategies have been left out of the 

following discussion. 

Finally, as with pain prevalence research, recent pain experience studies tend to focus on site- and 

duration- specific definitions of pain, or "troublesome" pain that is work-disabling, or requires 

medical intervention. It is questionable the extent to which these studies, along with those 

focussing on the experience of experimental pain (Zachariae et ai, 2001; Kallai, Barke & Voss, 
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2004; Jackson et ai, 2005) are comparable to current data. However, given the exploratory nature 

of the current study, they are included where they are considered to be relevant. 

(d) Demographic variables and pain experience 

It was hypothesised that pain experience scores would differ in relation to demographic groups, 

and the possibility that demographic variables would predict different pain experience scores was 

explored using multivariate analysis. Both of these hypotheses were only partially confirmed. 

(i) Gender and pain experience 

In relation to gender, current findings show that for all aspects of the pain experience, women were 

more likely than men to have a negative pain experience. This appears to be in agreement with 

other studies in a variety of populations that observe women to report higher levels of: pain 

frequency (MOliersdorf & Sbderback, 2000; Sandler et ai, 2000; Zeichner et ai, 2000; Moulin et ai, 

2002; Donald & Foy 2004; Gerdle et ai, 2004; Stranjalis et ai, 2004; Bunketorp, Stener-Victorin & 

Carlsson 2005); pain intensity or severity (Alcouffe et ai, 1999; Sandler et ai, 2000; Mortimer & 

Ahlberg 2003; Shehab et ai, 2003; Bingefors & Isacson, 2004; Heinberg et ai, 2004; Rust0en et 

ai, 2004; Strazdins & Bammer 2004; Daniels et ai, 2005); pain emotion (Unruh, Ritchie & Merskey, 

1999); difficulty in coping with pain (Mercado et ai, 2000; Raak & Wahren, 2001; Boonen et ai, 

2004); and pain impact (Cole et ai, 2002; Roth & Geisser, 2002; Karjalainen et ai, 2003). 

300 



Table 5.9 
Summary of demographic and work characteristics of groups associated with different type of pain experience after adjustment. Significant associations are given in 
bold, and significant trends (where 1.0 was either the lower or upper confidence limit) gLiv_e-'-n_in---.:..ita_._fl..c..cs ____________________________ _ 

(a)Demographic and work characteristics of groups associated with a more negative pain experience after adjustment (by aspect of pain experience) 
----------- -----Total-GPQ--------- -IPain Frequency--------fPainlntensity -------rAbility to Cope'with Pain ----!PBin-Emotion-------------fPain Impact 
--------------Gencfe-rWomen---------------1WOmen-----------!Women---··--·----lwomeii----------;WOmen----------------:women --------------

.. _______ . __ . __ .. __ ... _._. __ .... _ .. __________ ... ____ .. _________ . ..J ____________ .. ___ .... __ ii' i 

Industry group i-Emergency services 
I-Media 

--r--------------------rEmergencYseiVice-···-·-··--T·--··------·-----·--····-·--··--··-l·--···-·--···-··-··-·'--"'-"'---"'--'-"'--

1- Local government & council 
1 ( business 

Stress of workload \ Very easygoing 

.f~l D~~f?9.r.~phic an~"",()r.~~h~r.~cteristics of gro~l?s a.ssf?ciClted with al~~~!l~ga.t.\y.~painexperie~ceaft~r a.dju.~t,!,en.t (by}~p~ct()f pc:lin~~p~rienc~L_____ ______ _ 
--.---- .. -- ·····-Age Tg!?LC?eq··------lf;~Il(~~~~~~iifcr·----t?!lJ.!fJ}!'.ll§.i!Y. ·······--l~~~~~~ffe~-I!ft.~p?if.! ·le?[f!.fJ!!C}t[C!.f!····_iP?!lJ.!"!e?~t 

FariiTy'Slie Smaller families -.--------r ) Smaller families I Smaller families [Smaller families 
Chronic condtion No chronic condition I No chronic condition ! No chronic condition ! No chronic condition ! No chronic condition i No chronic condition 

Industrv group i ! Higher Education ! Food production & distribution ! i ___________ ~.l ... ---.---.. -----.. -.--.---... --... ----.. - ... __ ... __ . _____ .. ----.~-... -.--.+----~.---.-".-_. ______ .+._ .. ~ ____ .. __ .----t---... ----.... ~.~ .. --.---.----. _. __ . ____ . ___ . __ ._ 
Income : i Over 55K ! ; ! 

Manual/Non~maiiuai·~~~~~;~~~~anuailhan manUal"'r 'r ·r r' 

Skilled/Unskilled Unskilled/Skilled (non-specific) ! Skilled : Unskilled/Skilled (non-specific) i ! More unskilled than skilled 
ProfessionaIlUn£l.lQf",es.=.s:"io::-cn..:::aclj-;:-:-_--;-:-._--;-:-_;-_ . __ \::-:-----::-:-_-;-;--;--____ + ______ . _______ ;Unprofessional/Professional !--_______ _ 

..... _. __ .!:!C!.~~!.~?X~ .. h.?~.r::!~.~!!I.~.~.~:I.~!'......!i~~-~.~r::!~~r_a.~~Il.:~!'. __ .__.._._._L._... .. ....J~~~~~:~:~i~.~!....__ __ . . . _ _.. . .... 
Shift-work i : ...................... 1..... ! Never work shifts . . ........ 1---...... -....... . ..... - -- -... -. 

-Orgaii'isatlonofiasks ...... ..----- ..... ·····--r:o;:gailisetasks·sometimes·- t IT··-------·· . ... ...... .--- . 
-------:::----:----cl-------------+! --,O""rganise tasks always i 

_-::::---:-_-::,C,-,-o-;-mputer use i ----L-------------~ I~ompute~_use so~etimes -.---t------------------
Physicality of workkiacr---------------- ; i-More mental than physical effort i ! -Equally physical & mental effort 

........... ..1... I I-MOStly mental effort: I-More mental than phYSical effort 

·-·-Stress of workload -Quite stressful : .. .........-.. -. ······r=EquaiiyStressflilfeasygoing-FEqualiystressfiii&easygoin9+-- ....... ············----I:~:~~ry~~~:!f~1~rteasygoin9 
-Equally stressful & easygoing . !-Quite easygoing i-QUite easygoing i i-Quite easygoing 

--Ability to cope with WOrkload -·--··-----··--·-·----·---1---·-------·-·--·+-----------------t--- ---·l.-·------·----------~Equally easy and difficulttO-
i cope with cope 

....... . ............. j. ... ....... ..-{ "rSometlmes'enjoyjoi) .......kE.".~Y.!~~CClP.~~I~!p!~~ti!!!~_ 
! ______ l _____ . _______ +-. ___________ ...,!:..:-Alc::.w=ay.~~.!!j.2rj.<:>.~ _______ -+-._. ____ . ___ . __ . ___ _ 

Job enjoyment 
----.----.-------1=----.-.-----.--.. --.. 

Desire to continue in job Wanted to continue in job I Wanted to continue in job I Wanted to continue in job 1 ! 

(c) Demographic and work characteristics of groups not associated with pain experience after adjustment 
AutonomyTeamwork Conventional hrs Hours/wk Length of breaks 
Control of breaks Full-time/ Part-time Job security Permanent! Temporary 

Regularity breaks 
Socioeconomic group 
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These studies employ a variety of measures of pain experience, in many different populations, and 

therefore their evidence is likely to be of varying degrees of quality. As a result, their findings 

should not be given equal weight, and the extent to which they can be compared with the current 

study is questionable. 

An example of this would be in the study done by Stranjalis and colleagues (2004) who report on 

the "frequency" of back pain in the Greek community that were randomly sampled from census 

records. These authors took great care to ensure that their sample was representative of Greek 

rural and urban populations, and achieved an excellent response rate of 92.3% to their cross

sectional questionnaire. These authors report a gender difference in pain frequency, such that pain 

was "more frequent" in women after adjustment for confounders. However, caution should be 

applied when interpreting these data. Although the authors discuss pain "frequency" in detail, in 

fact what they are referring to are reports of pain experienced by the sample in the last thirty days. 

In other words these authors are measuring period prevalence, but discuss it as pain "frequency" in 

their article. Indeed many of the "frequency" observations related to statistical frequency of pain 

(that is the occurrence or "counts" of pain) rather than aspects of the frequency of the pain once it 

occurs (for example, Mullersdorf & SOderback, 2000; Bunketorp, Stener-Victorin & Carlsson 2005). 

This differs considerably from the current measure of pain frequency, which was concerned with 

the temporal characteristics of pain across time ("pain rarely"; "occasional"; "often"; "frequently"; "all 

the time") rather than the occurrence of pain. These differences in methods limit the extent to 

which the current frequency findings can be compared with other studies. 

However, it is not just in the differences in measures of frequency that discrepancies exist. For 

example, Unruh, Ritchie and Merskey (1999) report a difference in appraisal of pain in relation to 

emotional impact. The study by Unruh, Ritchie and Merskey (1999) differs from the current study 

in its measure of emotional aspect of pain. For instance, these authors used the single question, 

"How upset were you emotionally about the pain?", to which individuals were asked to indicate 

using a scale of 0 to 10, where "0" denoted "not at all" and "10" denoted "extremely". Unruh, 

Ritchie and Merskey (1999) report no gender differences in the extent to which individuals 

perceived the pain as emotionally upsetting. This differs from the current study, which found pain 

to be more upsetting in women than in men. However, Unruh, Ritchie and Merskey (1999) also 
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used a measure of pain appraisal in their study (the Pain Appraisal Inventory; PAl; Unruh & Ritchie, 

1989) which is described as measuring the extent to which an individual tends towards the 

appraisal of pain as a threat versus the appraisal of pain as a challenge. When this was included, 

the authors report a gender difference in the effect of the emotional upset caused by pain on threat 

appraisal, such that women were more likely to see their pain as a threat when it was emotionally 

upsetting. Such differentiation did not exist in men. In other words, it was not that women found 

pain more emotional than men, but that when the emotion of pain was experienced, women were 

more likely to interpret it as a threat than men. This finding differs from that of the current study, 

and could be explained in a number of ways. First, the current study focussed on pain in a working 

population, whereas Unruh, Ritchie and Merskey (1999) studied a community sample. As such, 

discrepancies in findings could be due to real population differences, whereby the emotionality of 

pain is interpreted differently by different groups of individuals. Second, although Unruh, Ritchie 

and Merskey (1999) used no inclusion criteria for individuals experiencing pain at a certain level of 

chronicity, a substantial proportion of those responding had chronic pain. This also differs from the 

current study in that very few individuals in the current sample reported pain that could have been 

viewed as being chronic (as shown by the comparison between this study and Penny et ai's 1999 

study; with see Section 5.3a above). Therefore, it could be that women do find less troublesome 

pain more upsetting than men, and that when pain is of a particular level of chronicity, the gender 

differences become less apparent. Third, taking on board the observations made by Unruh, Ritchie 

and Merskey (1999), it is possible that the current finding that pain was "more emotional" in women 

can be explained by the differences in appraisal. Although current GPQ items on emotion ("I felt 

upset by the pain"; "the pain got me down"; "pain has made me feel miserable; "I felt the pain was 

wearing me down") make no specific mention of threat or challenge as a result of pain, an 

affirmative answer convey more than the simple Likert scale used by Unruh, Ritchie and Merskey 

(1999). In this way, it is possible that GPQ emotion items were accessing an appraisal of this pain 

as well as its perceived emotion. As the current study did not use any standardised method of 

measuring appraisal, it is impossible to speculate on the extent to which appraisal of pain could 

have affected emotion or any other aspect of pain experience. This does however point to the 

importance of measuring the appraisal and attribution processes taking place in individuals 
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experiencing pain, and the potential that experience measures such as the GPQ have in 

contributing to this research (see Section 5.5 below). 

In an article published three years earlier than the one described above, Unruh (1996) carried out a 

review of the literature surrounding gender differences in what she referred to as "common 

recurrent pains". This was an exhaustive review of literature, including over one hundred gender 

comparisons of a variety of different pains, in a variety of different populations. Unruh cites 

evidence for gender differences as a result of biological differences in pain perception and pain 

report (Rasmussen 1993b; Jensen and Jensen 1993; Procacci et al. 1972; Goolkasian 1985; Rao 

etal. 1987; Hapidou and DeCatanzaro 1988; Solberg etal. 1979; Rieder et al. 1983), including a 

variation in pain perceptions at different times in the menstrual cycle (Berkley, 1993). Unruh reports 

that these biological differences are further confounded by gender differences in: cognitive 

appraisal of pain (Heloe and Heloe 1975; Davis 1981; Verbrugge 1985; Klonoff and Landrine, 

1992); individual characteristics (Matthews et al. 1983; Leikin et al. 1988; Lazarus and Folkman 

1984; Verbrugge 1985); and gender role expectations (Fuller et al. 1993). 

As Unruh puts it: 

"There are two reasons why one might expect to see gender variations in the appraisal of pain. The 

first reason is that women and men have somewhat different experiences of pain over a lifetime that 

may necessitate different constructs of pain meaning and related coping behaviours. Secondly, women 

and men are exposed to different social role expectations on the basis of their gender. As a result, a 

pain event may have different risks of interference on roles and responsibilities for women and men. 

Difference in social expectations related to gender may also influence emotional responses to pain." 

(Taken from Unruh, 1996; p.157) 

This leads Unruh to conclude that gender differences in pain experience make women attend to, 

report and respond to pain in a different way than men. As she states: 

"In contrast, men have recurrent pains of lesser intensity, frequency, and duration than women; 

however, men are more likely to experience pain from injury, and acute and chronic life-threatening 

diseases. As a result, men may develop a construct of meaning focused primarily on pain as a symptom 

of tissue damage or underlying pathology. Men may be less likely than women to attend to pain that is 
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of mild or moderate intensity since the underlying tissue damage may be insignificant. Women with 

multiple primary role responsibilities resulting from childcare or care for elderly parents, household 

management, and paid employment have more than one reason to appraise pain as threatening. They 

may attend to pain sooner in an effort to minimize its intrusiveness. 11 

(Taken from Unruh, 1996; p.157) 

In other words, pain experiences are gender-specific as a result of a complex array of biological, 

psychological and sociological factors, and these serve to vary the meaning of pain between the 

sexes (Fife 1994). Moreover these observations fit with Unruh, Ritchie & Merskey's later finding 

(1999) that gender differences in pain can be seen to be related to appraisal style. 

The current study appears to be in agreement with Unruh's review of the literature, suggesting that 

these findings may be accessing a gender difference in the pain experience that is real and valid. 

Moreover, Unruh's conclusions are also in agreement with the current study in their identification of 

the lack of methodological comparability between epidemiological studies (diversity of pain 

measures, definitions of pain and populations examined) as a source of error at the beginning of 

her paper. It is important to take the methodological differences between the current study and 

those reporting gender differences in pain experiences elsewhere into consideration. The majority 

of studies reviewed by Unruh, for example focus on more "troublesome" pain in clinical or general 

populations, and therefore any gender effects are limited in the applicability of these findings to the 

current data. Moreover, there is disparity between studies that affects the quality of evidence 

provided by different designs. Clearly there are gender differences in pain across variety of 

measures, but the extent to which they can seen to be reflective of the measures included in the 

current study specifically (frequency, intensity, emotion, ability to cope, and impact) is not clear. In 

addition, this study extends these observations onto less troublesome pain, suggesting that even 

where pain is not as troublesome, and not work-disabling, a gender difference in pain experience is 

observable. This implies that when pain occurs, troublesome or non-troublesome, in the 

laboratory, at home or at work, it is a different experience for women than it is for men. 
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(ii) Age and pain experience 

In relation to age effects, the current study showed minimal differences in the pain experience 

between age groups (see Table 5.9). This was with the exception of frequency and coping scores. 

Age was significantly associated with a lower pain frequency, however from the adjusted odds 

ratios it was difficult to see to which specific age groups this referred. 

The results of this study support other published relationships between age and pain frequency in a 

variety of pains (Gamperiene & Stigum, 1999; Donald & Foy 2004; Gerdle et ai, 2004; Stranjalis et 

ai, 2004) and some authors suggest that pain frequency is higher in older individuals (Gamperiene 

& Stigum, 1999; Donald & Foy 2004; Gerdle et ai, 2004; Stranjalis et ai, 2004). There was a non

significant trend towards higher frequency scores in older age groups in current data, which is 

consistent with this relationship. Again it is useful to consider that many of these studies recording 

relationships with pain "frequency" were not reporting on the temporal aspects of pain, but on the 

occurrence of pain, and as such the extent to which they can be compared with the current study is 

limited. 

It is also possible that age was interacting with another variable in relation to pain frequency, as 

interaction between age and gender are common in many pain prevalence studies (Le Resche, 

1999). Analysis of interactions was not carried out on the current data for the current thesis (see 

Section 5.4); however had this been done, it may have been possible to pinpoint the nature of this 

association. 

In the current study, pain was reported as being marginally easier to cope with in individuals aged 

between twenty-six and thirty-five, and in individuals aged between fifty-six and sixty-five. There is 

very little research with which to compare these findings, although some authors have observed a 

relationship between greater pain severity and passive or 'maladaptive' coping in older age groups 

(Mercado et aI2000). Watkins and colleagues (1999) compared the coping strategies utilised by 

individuals with mild Rheumatoid Arthritis (RA) versus those used by individuals with severe RA. 

These authors report an age effect for 'maladaptive' coping strategies in the context of mild RA, but 
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not severe RA, such that older individuals were more likely to utilise 'maladaptive' coping strategies 

in mild RA, but not in severe RA (Watkins et ai, 1999). 

Although the current study compares ability to cope with pain as opposed to the theoretical 

constructs of 'maladaptive' versus 'active' coping strategies (Rosenstiel and Keefe, 1983), the 

study by Watkins and colleagues shows that there is some evidence for an association between 

age and coping with mild pain. This is further confirmed by the lack of relationship between age 

and the perceived effectiveness of various coping strategies in chronic pain sufferers reported by 

Keefe and Williams (1990). Therefore, although the extent to which these studies can be compared 

with the current one is limited by differing coping measures, it may be that some association 

between coping with pain and age is observable when pain is mild or less severe but less obvious 

where pain is more troublesome. 

The lack of association between age and other aspects of the pain experience also deserves 

mention. After adjustment, no significant association was found between age and pain impact. 

This conflicts with other authors, who report an association between moderate-severe pain 

intensity and limitation in daily activities (Sandler et ai, 2000). Blyth et al (2001) also report that 

their younger participants were more likely to experience pain that interfered with daily activities. It 

is unclear why the current study conflicts with the findings of other studies on pain impact or 

interference, however this discrepancy could be the result of the current study's focus on non

troublesome pain. For example, Blyth et al (2001) focused on chronic pain, defined as, "pain 

experienced every day for three months in the six months prior to interview". This differs 

considerably from less troublesome pain measured in the current study, and may partially account 

for the differences between findings. 

(iii) Chronic condition and pain experience 

In the current study the pain experience was substantially exacerbated by the presence of a 

chronic condition. There is very little research with which to compare these findings, however one 

study reports that individuals with co-morbid illness reported greater disability in the arm, shoulder 

and hand (Wolf & Green, 2002). These authors also report poorer general health in individuals 
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with co-morbid illness, while others report associations between the prolonged impact of acute low 

back pain and health-related quality of life (Coste et ai, 2004). Taken together, these findings 

appear to be in agreement with the current study, suggesting that the presence of co-morbid illness 

has the potential to affect the experience of pain. This interpretation should be viewed with 

caution, given the differences between these studies' definitions of pain, the designs used, and the 

populations they examined. 

In the current study the presence of a chronic condition was included as a proxy for the presence 

or absence of a propensity to experience previous pain. It is interesting to note therefore, that the 

association between co-morbid illness and pain experience remained even where those attributing 

their current pain to 'pain problems' were taken out of the analysis. Unadjusted ORs for 'No 

chronic condition' after removal of all individuals attributing their current pain episode to a pain 

problem were as follows: for Pain frequency (OR O.S 9S% CI 0.4-0.7; X2=1S.92(1) p<0.001); for 

Pain intensity (OR 0.7 9S% CI 0.S-0.9; X2=S.77(1) p<0.02); for Ability to Cope (OR 0.6 9S% CI O.S

O.S; X2=12.0S (1) p<0.001); for Pain emotion (OR 0.7 9S% CI 0.S-0.9; X2=7.13(1) p<.OOS); and for 

Pain impact (OR 0.6 9S% CI 0.4-0.S; X2=12.36(1) p<.001). However, allowing for the Bonferoni 

correction reducing the value at which demographic variables became significant from p<O.OS to 

p<0.006, this meant that the association between 'no chronic condition' and pain intensity, as well 

as that between 'no chronic condition' and pain emotion were non-significant. 

Therefore, although all chronic conditions appeared to exacerbate all aspects of the pain 

experience, 'non-pain' chronic conditions were only related to pain frequency, ability to cope and 

impact. One might assume that the converse would be the case - that chronic pain conditions are 

particularly related to increased pain intensity and increased pain emotion. Obviously these are 

speculations made on the basis of current data, however they highlight the potential of the current 

approach in understanding the experience of pain in non-disabled populations, and in 

understanding the complex interaction between chronicity of condition versus chronicity of pain 

experience. In addition, these findings highlight the potential of experience measures in recording 

detailed aspects of the journey between acute and chronic pain, an issue that is discussed in detail 

in Section S.S below. 
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(iv) Other demographic variables and pain experience 

The current data showed that having a smaller family was related to a less negative pain 

experience (see Table 5.9). Specifically, those with smaller families were more likely to report their 

pain as: less intense, easier to cope with, and less emotional. This can be related to some 

observations made regarding back pain (Alcouffe et ai, 1999; Strazdins & Bammer 2004), even 

though both of these studies report the effect of family size as an interaction with gender. One 

study reports an association between having more children and severity of back pain in men only 

(Alcouffe et ai, 1999), while the other reports such an association in women only (Strazdins & 

Bammer 2004). In addition, both of these studies report on severe pain, which is in contrast to 

current data (Alcouffe et ai, 1999; Strazdins & Bammer 2004). It is difficult to speculate on this 

relationship, given the inconsistency in findings already discussed. Moreover, as a result of 

differing populations and methodologies, not all studies can be seen to be of the same quality, and 

therefore any generalisations made between findings are approximations only. There may be 

some association between family size and pain experience, but in the absence of any comparable 

data, it is difficult to make a confident conclusion about this. 

Finally, the exploratory hypothesis that there may have been a relationship between socioeconomic 

circumstances and aspects of the pain experience was not confirmed in the current study. 

Admittedly, there is very little evidence in the literature to suggest that levels of deprivation are 

related to pain experience per se, although there appears to be a relationship between low levels of 

education and: increased back pain frequency (Dionne et ai, 2001), more passive pain coping 

strategies (Mercado et al 2000; Carroll et ai, 2002 Roth & Geisser, 2002) and pain impact (Dionne 

et ai, 2001). 

It is unclear why current findings should differ from these published studies. However, the extent to 

which lower levels of education can act as a proxy for socioeconomic circumstances is 

questionable. Indeed, given that the current study found no association between pain experience 

and a further measure of deprivation - the Carstairs Index - it is possible that the current study and 

those measuring deprivation by level of education were measuring different constructs. It is 

perfectly plausible that socioeconomic deprivation does not relate to pain experience, that 
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educational deprivation does, and that socioeconomic deprivation does not necessarily relate to 

educational deprivation. 

(e) Work variables and pain experience 

It was hypothesised that pain experience scores would differ in relation to work factors, and the 

possibility that work variables would predict different pain experience scores was explored using 

multivariate analysis. Both of these hypotheses were partially confirmed. 

(i) Working conditions and pain experience 

The pain experience was related to few working conditions in the current study. Where 

relationships were found, the more negative the working conditions, the more negative the pain 

experience. 

Income was only marginally related to the pain experience, such that pain intensity was likely to be 

lower in those in receipt of over £50 000 per annum. One might speculate that individuals in this 

earning bracket would have had more opportunity and flexibility when experiencing pain to receive 

treatment, or were perhaps more able to take time off work with less financial consequences. It is 

somewhat surprising, therefore, that intensity is the only aspect of the pain experience that was 

related to income. Overall, the relationship between income and pain experience in the current 

study was negligible, and therefore it is possible that the amount of money brought into a 

household had little bearing on the pain experience. It could be argued that this conclusion 

conflicts with the published evidence for more negative pain experiences in areas of deprivation 

(see Section 5.2div). However, it is useful to remember that the current study refers to a non

troublesome pain, and that all of the people in the current sample were working. Therefore, the 

current sample (deliberately) did not include individuals who were not in paid employment, and thus 

current measures of deprivation or income should be interpreted in the knowledge that the most 

deprived proportion of the population are not represented. Moreover, as current responders 

tended to be at the higher end of the salary scale (85.6% were earning over £10 000 per annum, 

37.7% of which were earning £25 000 per annum), it may have been that there was a bias towards 

those in higher income brackets within the sample. This should all be interpreted in terms of the 
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target population as a whole, and it possible (although somewhat unlikely) that these relative 

proportions represent the working population in Scotland. However, without non-responder 

information, it is implausible to deduce the extent to which these proportions were representative of 

target populations. 

Total GPQ and pain intensity were lower where individuals worked eight hours or less every day. 

There is little evidence with which to compare these findings, although one study reports a 

relationship between hours worked in a year and higher pain intensity (Haufler, Feuerstein & 

Huang 2000). However, given that no relationship between weekly working hours and pain 

experience was found in the current study, it is unclear the extent to which these findings compare. 

Moreover, since Haufler, Feuerstein & Huang focused only on women, it is difficult to compare with 

the current mixed-gender sample of various job-types. 

This study showed pain emotion to be higher where individuals used computers only 'sometimes'. 

Strazdins and Bammer measured computer use as an index of repetitive work in their analysis of 

Australian Public Service employees (2004). These authors report more problems with 

"musculoskeletal health" (a composite measure of pain site and duration; Browne, Nolan, and 

Faithfull, 1984) in women who carried out more repetitive work, including computer use. Some 

questions can be raised about the quality of Strazdins and Bammer's study (2004). For instance, 

their study was cross-sectional, based on a relatively small sample compared to others discussed 

in the current review (N = 737), and it is possible their low response rate (50%) could have left pain 

experience reports open to bias. However, Strazdins and Bammer's study (2004) does raise the 

possibility that increased computer use (and, as they argue, repetitive and monotonous work) can 

lead to a more negative experience of musculoskeletal pain. This possibility is discussed in more 

detail below (see Section 5.3). 

In this study, several working conditions (working outwith a conventional'nine-to-five' daily interval; 

whether an individual was permanent or temporary; and full-time or part-time) had no association 

with different aspects of the pain experience after adjustment. Control, regularity and length of 

breaks were also not associated with the pain experience, nor was the extent to which individuals 
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believed their job to be secure. These findings conflict with observed relationships between severe 

and frequent musculoskeletal symptoms and longer job tenure (Cole et ai, 2002) as well as severe 

musculoskeletal pain and job insecurity (Kivimaki et ai, 2001). It is likely that the findings published 

by both of these sets of authors were from "higher quality" evidence than the current study, as both 

were based on prospective data, with Cole et al (2001) following up a cohort of newspaper 

workers, and Kivimaki et al (2001) following up a cohort of a variety of different occupations. 

In conclusion, then, allowing for differences in design in relation to the populations studied (and 

therefore the extent to which studies can be compared) it would appear that the current findings for 

working conditions can be seen as consistent with result of the small amount of recent research 

done on working conditions and pain experience. 

(ii) Job perceptions and pain experience 

In the current study, individuals who believed their jobs to require more skill were less likely to 

report higher pain frequency scores, and higher impact scores. This is consistent with findings 

published by Bjbrksten and Talback (2001) who report an increased likelihood of severe 

musculoskeletal ailments in a group of unskilled female workers. Bjbrksten and Talback's study 

(2001) might be criticised for not being representative of its target population, as it was based only 

on the one-year-follow-up of a small proportion of this population (N = 117 of 200 originally 

contacted, and of 173 of those meeting inclusion criteria). This attrition rate may have led to some 

biases in those responding, and the authors suggest that there were differences between 

responders and non-responders, such that responders were less likely to give more positive 

evaluations of health status, and to be "cases" of musculoskeletal pain at cross-sectional baseline. 

This suggests a possible "Healthy Worker Effect" whereby their cohort was over-populated by 

individuals of better health, and may have led to an under-reporting of pain and/or bias in 

judgements of pain experience. In addition, unlike the current study, the focus of Bjbrksten & 

Talback's study (2001) was solely on women in unskilled occupations(workers in production, 

cleaning and catering). This limits the extent to which these authors' findings can be compared to 

current results. 
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Relationships in this study between job perceptions and Total GPO scores; as well as job 

perceptions and lower pain intensity were complex. Although the variation across 'skilled/unskilled' 

categories was significant after adjustment, no single category was significantly associated with 

lower pain experience scores. It can only be concluded therefore, that the perceived level of skill 

required in a job is likely to be related to pain experience, but the nature of this relationship requires 

further clarification. 

In general, the extent to which an individual perceived their job to be professional or not was not 

significantly related to pain experience in the current study. The variable 

'Professional/Unprofessional' was related to pain emotion, however, once again this relationship 

was complex. While the entire variable 'Professional/Unprofessional' was related to the pain 

emotion outcome variables, no specific category was significantly related to higher or lower pain 

emotion scores. There was a trend towards higher pain emotion scores in those reporting their 

jobs to be 'Equally unprofessional and professional', and 'More professional than unprofessional" 

(see Section 4), however neither of these were significant. It is appropriate therefore to conclude 

that there maya relationship between perceived professional status of jobs and pain emotion, 

however on the basis of current data the nature of this relationship remains unclear. 

The extent to which perceptions of skill and lor perceptions of professional status in work can be 

compared to recent research is questionable. In general, most studies use objective measures for 

these aspects of work (for example, standardised SEGs). This enables standardisation within and 

between studies and populations. The current study included perceived ratings of manual, skilled, 

and professional aspects of work out of interest, as well as for verification of SEG categories. As 

has been seen in the current study, perceptions of these aspects of work and the traditional 

categories were not always completely in agreement. Many would argue that as a result, 

perceptions of these aspects of work should be dismissed as invalid. It is interesting to note that 

when these data are split in relation to standardised SEG categories, little association between skill 

and professional status is observable. However when current data are split by perceptions of skill 

and professional status, some association exists. It may be then that the perceptions of manual 

labour, required skill and notions of professional status are more related to the pain experience 
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than objective measures of manual labour, required skill and notions of professional status. Indeed 

it could also be argued that this may be a problem with the standardised groupings used here. 

Unfortunately the current study was able to analyse only one of the grouping methods available, as 

Carstairs Index data were incomplete (see Section 4), therefore it is difficult to interpret these 

findings without any further information. However they do raise an important issue regarding the 

discrepancy between perceptions of work and actual aspects of work, which has the potential to 

contribute considerably to future research (see Section 5.5 below). 

In relation to perceptions of physical/manual load and pain experience, there were some 

associations of note in current data. First, total pain score was lower where individuals described 

their jobs as less manual. Second, jobs comprising 'more mental effort than physical' were related 

to lower pain intensity and lower pain impact. These findings agree with some observations in 

recent literature. For example, Daniels and colleagues (2005) found a relationship between high 

job-related-physical-demands and back pain severity. Similarly, other authors observed a 

relationship between pain intensity or severity and particular working positions, specifically: 

uncomfortable working positions and lifting weights in women (Alcouffe et ai, 1999); awkward back 

postures (Elders & Burdorf, 2001); and moving and handling patients in nursing work (Eriksen, 

Bruusgaard & Knardahl 2004). These stUdies were generated by a variety of different designs, and 

therefore are based on evidence of differing quality. Nevertheless, it is possible (and indeed likely, 

given the findings for the predominance of pain in physical working population reported elsewhere) 

that current findings are reflective of a real relationship between perceived physical demands at 

work and more negative pain experience. This possible relationship between perceived physical 

demands at work and pain experience has the potential to shed light on the extent to which pain 

risks are associated with exposure to the physical (mechanical) demands of manual labour and/or 

the psychosocial aspects of life working in manual labour (see Section 5.5 below). 

(iii) Workload control/demands/support and pain experience 

In the current study, the extent to which an individual felt that they could cope with their workload 

was used as an indicator for work demands (see Section 3.2, and Section 5.4 below). Current data 

showed little association between this measure of work demands and pain experience. Only pain 
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impact was related to this variable after adjustment, such that where individuals described their 

jobs as 'Equally easy and difficult to cope with' and 'Easy to cope with a lot of the time' the pain 

was less disruptive. This conflicts with the literature on disability and impact of pain at work (Elders 

& Burdorf 2001; Cole et ai, 2002; Eriksen, Bruusgaard & Knardahl 2004), and conflicts with 

findings relating high work demands with: increased pain frequency (Cole et ai, 2002); and 

increased pain intensity or severity (Elders & Burdorf 2001; Eriksen, Bruusgaard & Knardahl 

2004). 

One of the reasons for this discrepancy may be the measure of demands used in each study. All 

of these studies used standardised instruments to measure job demands and control, with two 

using the Job Content Questionnaire (JCQ; Karasek et ai, 1981; used by Elders & Burdorf 2001; 

and Cole et ai, 2002).; and Eriksen, Bruusgaard & Knardahl 2004 using the "General Nordic 

Questionnaire for Psychological and Social Factors at Work" (Dallner, Elo & Gamberale, 2000). All 

of these measures examine job demands and control as a multidimensional construct, whereas the 

current study measured job demands/control using a uni-dimensional single questionnaire item 

(see Limitations, Section 5.4 below). It is true that post-hoc analyses showed the current measures 

to provide a reasonable approximation of those assessed by the JCQ (see Section 4.1), however it 

is possible that clearer relationships between pain experience and demands/control may have 

been observable had the JCQ or a similar instrument been used in this study. 

It is interesting to note that in the current unadjusted figures, ability to cope with workload was 

significantly associated with all aspects of the pain experience, with the exception of pain emotion 

(see Section 4). It was argued in Section 2 that the current measures of workload demand 

approximated the 'demands' construct of Karasek's "Demand-Control-Support" Model, which 

argues for a three-factor structure to job strain. As the current association between work demands 

and the majority of pain experience scores became non significant when other variables were 

considered, it is possible that the current measure was not accessing the demand construct 

adequately (see Section 5.4 below). The current study also approximated Karasek's measure of 

'job control' using the items 'control of breaks' and 'organise own tasks'; and approximated 

Karasek's measure of 'support' using the measure 'autonomy /teamwork'. The unadjusted 

association between 'control of breaks' and all pain experience scores also disappeared after 
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adjustment for other factors, as did the unadjusted association between 'autonomy/teamwork' and 

pain frequency. Individuals who organised their own tasks 'sometimes' and 'always' were 

marginally associated with differential pain experience, however, this was only in relation to lower 

pain intensity scores. In other words, although these items appeared to be identifying a 

relationship in the unadjusted data, this association may have been the result of a confounder that 

disappeared after adjustment for the other variables examined. 

These findings (or lack thereof) conflict with evidence in the literature suggesting a relationship 

between demands/control/support at work and specific aspects of the pain experience: pain 

frequency (Cole et ai, 2002); pain intensity or severity (Elders & Burdorf, 2001; Eriksen, 

Bruusgaard & Knardahl2004; Kivimaki et ai, 2001; Daniels et ai, 2005); and coping with pain 

(Joksimovic et ai, 2002). One might conclude that work demands, control and support are 

relatively unrelated to the experiences of more troublesome pain. However, given that all three of 

these constructs were only marginally associated with aspects of the pain experience in this study, 

it also likely that these measures were not accessing the model of job strain purported by Karasek, 

and another measure may have been more useful (see Section 5.4 below). 

(iv) Stress and pain experience 

In the current data, there was a relationship between pain experience and work stress. A negative 

pain experience (higher total GPQ, higher pain intensity, more difficulty coping with pain, and 

greater pain impact) was less likely where individuals perceived their jobs to lie between 'Very 

stressful' and 'Very easygoing' than it was where workload stress was high. This is similar to 

research reporting an association between higher pain intensity and higher pain impact in stressful 

occupations (Haufler, Feuerstein & Huang 2000), suggesting that where work stress is lower; the 

pain experience is less negative. Although comparing current data with that of Haufler, Feuerstein 

and Huang (2000) is difficult due to the specifications of their sample (all women in unskilled work), 

given the findings already discussed in relation to propensity to report pain in stressful work 

environments (see Section 5.2 above), it is possible that these studies are accessing a similar 

preponderance of negative pain experience when workers are exposed to stressful workloads. 
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There was one unexpected association in the current adjusted stress data. Pain frequency was 

higher where individuals reported their workloads to be 'Very easygoing'. This could have been an 

anomaly specific to pain frequency data, but there were also non-significant trends in other 

experience scores, suggesting that pain experience tended to be more negative where jobs are the 

least stressful. Closer analysis of data showed that perceived workload stress scores did not differ 

in relation to: gender (X2=3.62 (4); n.s.); presence or absence of a chronic condition (X2=8.13 (4); 

n.s.); pain type (X2=38.02 (40); n.s.); or pain cause (X2=20.15 (20); n.s.). On the other hand, stress 

of workload was associated with industry group (X2=63.64 (36), p<0.003); and physicality of 

workload (X2=34.731 (16) p<0.001). It is possible therefore, that tendency towards negative pain 

experience in those describing their jobs as 'Very easygoing' was related industry type or perceived 

physical workload in this group. Individuals who saw their work as 'Very easygoing' were most 

likely to work in the Computer Industry (41 % of the 'Very easygoing' group), and were mostly likely 

to describe their workloads as "Mostly mental effort" (37%). Therefore it was unlikely that a 

negative pain experience could be explained by a higher physical workload in the 'Very easygoing' 

group. However, of those working in the Computer industry and reporting their jobs to be 'Very 

easygoing', two thirds (66.7%) were production operators working on assembly lines manufacturing 

computer components. While these jobs might not best be described as primarily manual in 

nature, it is likely that they were monotonous and repetitive. 

The current study took no measure of repetition or monotony in jobs tasks (see Section 5.5), 

however recent research has uncovered an association between: monotonous work and 

musculoskeletal problems (Bjorksten & Talback, 2001); as well as between repetitive workload and 

symptom severity (Strazdins & Bammer 2004). In particular, repetitive movements in the fingers 

have been shown to be related to an increased risk of musculoskeletal complaints (Gamperiene & 

Stigum, 1999), and repetitive arm movements have been shown to be related to increased risk of 

shoulder pain (Pope et ai, 2001). It is possible therefore that the association between negative 

pain experience in those working in assembly lines in the Computer Industry was related to the 

monotonous nature of those reporting their jobs as 'Very easygoing'. Perhaps their jobs were too 

easygoing. Admittedly, the extent to which comparisons can be drawn between prevalence studies 

and the current study of pain experience is a potential source of debate. The wide variety of 
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designs used and populations studied in these investigations prevents any definitive conclusions 

being drawn. Moreover, this "Very easygoing in the Computer Industry" group represents a very 

small proportion of a total study population that can be criticised for its lack of representativeness 

as a whole (see Section 5.4 below). Therefore whether individuals in this subgroup are 

representative of computer workers or indeed repetitive or assembly-line workers elsewhere is 

questionable. Despite these issues, however, this finding points to a possible area of future 

research whereby measures of pain experience could potentially be used to explore the 

relationship between perceived workload, attention/distraction and pain (see Section 5.5 below for 

details). 

In conclusion, current stress findings appear to relate to previous observations, such that the 

experience of non-troublesome pain in the workplace is more negative where stress is very high, 

and/or very low. The extent to which current data can be said to confirm other observations, 

however, is limited due to differences in design between studies. 

(v) Job satisfaction and pain experience 

Recent evidence suggests that job dissatisfaction is related to higher pain frequency (Juul

Kristensen et ai, 2002), as well as lower health-related quality of life in acute low back pain (Coste 

et ai, 2004). In the current study, individuals who 'sometimes' or 'always' enjoyed their jobs were 

less likely to experience high pain emotion. Moreover, those who wanted to continue in their jobs 

were less likely to give higher overall GPQ scores, to have lower pain frequency, and lower pain 

intensity. It would seem therefore, that although other findings were generated from different 

populations using different designs, there is some degree of overlap between them and the current 

study. 

(vi) Workgroup and pain experience 

The current study reports that pain experience was only marginally different in relation to work or 

industry group. Specifically, individuals working in the Emergency Service were more likely to 

experience pain that was of high frequency, and more difficult to cope with. Higher frequency pain 

was also more likely in those working in media-based occupations. Pain was less easy to cope 
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with where individuals worked in Local Government and Council Business, and easier to cope with 

when working in Food Production & Distribution. Finally, although prevalence data showed that 

pain was more likely in individuals working in Higher Education, pain experience scores showed 

that pain was of lower intensity when experienced by this group. 

It is difficult to speculate on potential explanations for the variation in pain experience between 

industry groups, however, it is interesting to note that the majority of those working in the 

Emergency Service were fire fighters (80%) the physicality of which might account for the negativity 

of the pain experience in this group. However, higher pain frequency was also noted in those 

working in media-related jobs, within which the distribution of physical load is likely to have been 

much more varied. 

One pattern that emerged was that back pain appeared to be the most prevalent pain in industry 

groups where pain was a more negative experience, whereas the distribution of pain types was not 

as polarised in other industry groups, particularly those where the pain experience was less 

negative (Media and Food production & distribution; see Table 5.10a below). Table 5.7b shows 

that no such pattern occurred in relation to perceived pain cause and industry group. It may be that 

particular pain types were influencing the pain experience in these cases. Therefore, although pain 

experience did not vary dramatically between pain types over all individuals (see Section 5.3b 

above), variability increased when industry groups were taken into consideration. 

The most striking observation is the lack of difference between pain experience for industry groups 

and the referent category, Heavy Industry. Given the body of evidence to suggest that pain is more 

prevalent in more physical occupations (as discussed in Sections 2.2 and 5.2 above), one might 

have assumed that the pain experience would have automatically been more negative in manual 

jobs. Assuming this perspective, one might have expected all industry groups to be significantly 

less likely to have higher pain experience scores for all aspects. In fact, current data show that 

pain experience is less negative than in Heavy Industry for only a fraction of cases. However, this 

is not to say that the pain experience in Heavy Industry is more positive, as very few industry 
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groups were more likely to report lower pain experience scores than those working in Heavy 

Industry. 

Although comparisons of pain experience between different occupations in the literature are rare, 

two recent studies show similar findings to the current study. Karjalainen and colleagues (2003) 

report no relationship between type of occupation and pain intensity in a population of employed 

patients with sub-acute (duration of pain four-twelve weeks) daily low back pain. This prospective 

study can be seen as providing reasonable quality evidence, as although these observations were 

made on the basis of a small sample (N =164) their follow-up was relatively complete (97% at three 

months, and 98% at six months and twelve months). There are many differences between 

Karjalainen and colleagues' study (2003) and the current one. First, these authors measured pain 

intensity using a ten-point Likert scale, which differs from the GPQ. In addition, the main focus of 

the study by Karjalainen et al (2003) was on pain intensity as related to sick leave, as opposed the 

pain experience alone. Third, although Karjalainen and colleagues discuss a relationship between 

"type of occupation" and pain-related sick leave (as well of the lack of the relationship between 

"type of occupation" and the intensity of pain) they do not expand this notion of "type of occupation" 

in any great detail. The category "blue collar worker" is used, however no details as to how this 

category was derived or the specific occupations it comprised is given. Without any further 

information it is impossible to speculate on the extent to which Karjalainen et ai's group of "blue 

collar" group were similar to the current category of "Heavy Industry" (or any other industry group 

for that matter). Moreover, as the current study compared a variety of occupations to 'Heavy 

Industry', whereas Karjalainen et al (2003) carried out a comparison of just two groups, the extent 

to which these authors' study can be compared to the current one is questionable. 

McBride et al (2004) provide longitudinal questionnaire data from a general population, and report 

no differences in frequency and prevalence of low back pain when comparing professional, clerical, 

technical, production and trade occupations. 
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Table 5.10 
Pain site and pain cause in relation to Industry Group. Largest proportions within Industry Groups are given in bold 

Pharmaceutical 
Banks & financial Food production & Local government production & 

Heavy Industry services Computer industry Emergency service distribution Health services Higher Education & council business research Media 
[Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % INumber of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % 

Heavy IndustryJ Banks & financial Computer industryJ Emergency service] Food production & Heafth services] Higher Education] Local government & Phannaceutical Media] 
services] distribution] council business] production & research] 

(a) Pain site 
Backl [25;29%] [20;16%] [86;23%] [22;41%] [13;22%] [14;18%] [30;26%] [32;34%] [67;27%] [29;33%] 

Abdominal: [7;8%] [22;18%] [47;13%] [5;9%] [2;3%] [9;12%] [9;8%] [16;17%] [27;11%] [8;9%] 

Chest area! [1;1%] [3;2%] [6;2%] [1;2%] [1;2%] [1;1%] [3;3%] [2;2%] [6;2%] [1;1%] 

Ear nose or throatl [1;1%] [1;1%] [8;2%] [1;2%] [1;2%] [0;0%] [5;4%] [0;0%] [5;2%] [5;6%] 

Face and mouth I [7;8%] [5;4%] [18;5%] [2;4%] [1;2%] [1;1%] [2;2%] [1;1%] [14;6%] [3;3%] 

Feet or ankles I [2;2%] [2;2%] [10;3%] [3;6%] [7;12%] [0;0%] [2;2%] [2;2%] [10;4%] [2;2%] 

Head! [18;21%] [48;39%] [86;23%] [7;13%] [12;20%] [33;42%] [41;36%] [20;22%] [65;26%] [12;14%] 
i 

Joints I [11;13%] [3;2%] [45;12%] [10;19%] [2;3%] [7;9%] [8;7%] [11;12%] [23;9%] [7;8%] 

Limbs I [6;7%] [7;6%] [19;5%] [1;2%] [13;22%] [7;9%] [7;6%] [2;2%] [9;4%] [2;2%] 

Neck & shoulder! [8;9%] [12;10%] [37;10%] [2;4%] [7;12%] [6;8%] [7;6%] [7;8%] [22;9%] [18;21%] 

Pharmaceutical 
Banks & financial Food production & Local govemment production & 

Heavy Industry services Computer industry Emergency service distribution Health services Higher Education & council business research Media 
(b) Pain cause [Number of individuals; % [Number ofindividuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % [Number of individuals; % 

Heavy IndustryJ Banks & financial Computer industJy] Emergency service] Food production & Heafth services] Higher Education] Local government & Phannaceutical production Media] 
services] distJibution] council business] & research] 

Unknown! [18;21%] [20;16%] [95;26%] [11;20%] [9;15%] [17;22%] [18;16%] [25;27%] [82;33%] [24;28%] 

Life variables i [12;14%] [26;21%] [40;11%] [5;9%] [5;8%] [8;10%] [11;10%] [16;17%] [19;8%] [13;15%] 

Long-term medical problems I [3;3%] [7;6%] [9;2%] [0;0%] [1;2%] [2;3%] [3;3%] [3;3%] [5;2%] [2;2%] 

Non-serious ailments: [3;3%] [12;10%] [22;6%] [7;13%] [2;3%] [6;8%] [11;10%] [9;10%] [15;6%] [6;7%] 

Old injury! [4;5%] [1;1%] [8;2%] [4;7%] [1;2%] [2;3%] [3;3%] [1;1%] [7;3%] [2;2%] 

Pain problems i [6;7%] [4;3%] [41;11%] [6;11%] [7;12%] [6;8%] [13;12%] [8;9%] [14;6%] [8;9%] 

Recentinjury I [14;16%] [9;7%] [51;14%] [13;24%] [20;34%] [11;14%] [11 ;10%] [13;14%] [39;16%] [13;15%] 

Short-term medical problems: [9;10%] [17;14%] [46;13%] [3;6%] [5;8%] [11;14%] [12;11%] [10;11%] [35;14%] [8;9%] 

Stress I [9;10%] [9;7%] [10;3%] [3;6%] [0;0%] [7;9%] [13;12%] [3;3%] [13;5%] [6;7%] 

Work environment! [9;10%] [18;15%] [43;12%] [2;4%] [9;15%] [8;10%] [17;15%] [5;5%] [18;7%] [5;6%] 
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To the extent that these studies can be compared with current data, and the extent to which these 

industry groups can be seen to be valid representations of the work taking place within these 

industries (see Section 5.2 above, and Section 5.5 below) it would appear that although prevalence 

may differ in relation to industry group or job title, pain experience does may not vary dramatically. 

(f) Interpreting current findings for associations between demographic factors, work variables and 

pain experience 

In conclusion, to the extent that current data can be seen to be a valid representation of the 

working population in Scotland, it would appear that pain experience was more negative in women 

and in individuals with chronic conditions. This was the case for all aspects of the pain experience. 

Associations between other demographic variables and pain experience were less pronounced, 

and other literature in this area shows inconsistent associations. 

Higher physical workload appeared to relate to a more negative pain experience, which is similar to 

some other articles. The difference in pain experience between those working in 'Heavy Industry' 

and that of those in other industry types was less pronounced than might have been anticipated. 

Some psychosocial work factors appeared to relate to a more negative pain experience, 

particularly high work stress and low job satisfaction. A relationship between low stress and 

negative pain experience was also found, and this is likely to relate to the repetitive or monotonous 

nature of work tasks. Other work factors such as working conditions and industry type appeared to 

be only vaguely associated with pain experience. Notably, psychosocial factors of work demands, 

control and support were not related to experience either. These findings do not always reflect 

associations observed in the literature, and this is likely to be the result of the differing 

methodologies, pain outcomes, designs and populations used. 

Overall it can be concluded that some association exists between a more negative pain experience 

and demographic and work factors. This is one of the first studies to relate demographic and 

psychosocial factors to general aches and pains in the workplace on such a scale, and reflects the 

potential contribution of examining non-troublesome pain using a measure other than pain 

prevalence (see Section 5.5 below). Moreover, these associations between psychosocial factors 
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and non-troublesome pain are the first observations of their kind, and highlight the potential 

importance of psychosocial factors in non-troublesome pain. 
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5.3 Pain Response 

(a) Nature of pain response scores 

Table 5.11 below compares the current findings to those reported in the BMRB study in Section 2 

of the current thesis (BMRB, 1997). As can be seen, current results are comparable to those in 

the BMRB study in that the most common responses were for individuals: to take a medicine that 

they already had; or to consult a doctor or dentist. Overall, actions taken in response to general 

aches and pains appear to be relatively similar to actions taken for other non-serious conditions. 

However, the current consultation rate appears to be slightly higher than that for other non-

serious ailments, and rate of prescription medication use appears to be slightly lower than that for 

other non-serious ailments. 

Table 5.11 

Actions taken to deal with all (a) general aches and pains in the last month (current study) versus (b) actions taken to deal 
with all non-serious ailments in the last 2 weeks 

Saw a doctor/dentist 

Saw nurse/health visitor 

Saw another health professional 

Asked a pharmacist for advice 

Used a prescription medicine that was 
already in the house 

Bought a medicine you can buy without a 
prescription 

Used a medicine you can buy that was 
already in the house 
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It is debatable whether data regarding non-serious ailments is strictly comparable to that 

regarding non-serious pain alone, and without the raw data for the BMRB study, it is impossible to 
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statistically compare these rates. However there is some level of consistency between studies 

that points to the potential for future research. 

One study that presents data on pain responses specifically is the "Pain in Europe" study, carried 

out between 2002 and 2003 (Pain in Europe, no date). Based on interview data gathered in 

sixteen different European countries, this study reports on the pain in the last month in 3800 

individuals in the U. K., 300 of whom were interviewed about a variety of pain-related issues, 

including medications taken to deal with their pain. Table 5.12 below summarises reported 

findings for the U.K. population in the 'Pain in Europe' study in relation to the current findings. As 

can be seen from Table 5.9, current data for medication use is, on the whole, similar to the U.K. 

figures published in the 'Pain in Europe' study. However, again issues can be raised regarding 

the extent to which these two studies can be compared. Although the 'Pain in Europe' study 

implies from its title that it takes a general approach to pain, in fact the focus is exclusively on 

chronic pain, and the authors use the terms "pain" and "chronic pain" interchangeably. This focus 

on chronic pain is implicit in the authors' inclusion criteria, which were to only include pain scoring 

"greater-than-five-to-ten on a visual analogue scale"; and pain of more than six months in 

duration. Given that the current study refers to non-troublesome pain (always less than four-out-

of-ten on five separate visual analogue scales) it is interesting to note that the pattern of 

medication use in both populations bears more than a passing resemblance to one another. 

Table 5.12 

Responses to pain in (a) the current study versus (b) Pain in Europe Study (2004) 

Not treating pain in anyway 
(of those in pain) 

Using an prescription med 
(of those in pain and using a medicine) 

Using a non-prescription med .• 
(of those in pain and using a medicine) 

Of those using a non-prescription med: 
Paracetamol 

NSAID' 
Other (inc. weak opioids) 

* (Sum >100%; not clear from article - may include multiple medications) 

(b) Pain in Europe Study (2004) 
20% 

47% 

53% 

47%' 
63%' 
9%' 
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There is one discrepancy between the rates of NSAID use in both studies, however personal 

communication with the authors (2004) uncovered that this study did not distinguish between 

NSAID use for pain and NSAID use for other symptoms. This may have led to an elevated rate of 

NSAID use in the Pain in Europe study when compared to the current study, which examined 

rates of NSAID use for pain alone. 

It can therefore be suggested that, despite the lack of evidence available (and with some 

important exceptions) the current results can be seen to bear some resemblance to illustrations of 

pain responses in U.K. populations published elsewhere. However, it is important to note that 

both the BMRB study and the Pain in Europe study were based on community samples, and 

while the effect of work was notignored, it was not accounted for in the figures above. It is likely 

therefore that these samples represented a variety of individuals working and not working. This 

further limits the extent to which their findings can be compared with those in the current study. 

However, it also points to a potentially important finding - that consultation and medication use 

for general aches and pains in a working population could be similar to those in a general 

population. Evidence regarding the importance of work in relation to pain was presented in 

Section 2.3 of this thesis, from which one can speculate that medication use would be higher in 

those experiencing pain and being exposed to the demands of work. It may be that pain 

responses in the wider population compared to working populations are similar, regardless of 

work factors. 

There is however an important criticism that can be made of the BMRB and Pain in Europe 

studies discussed above. Both were independent reports, one for a commercial organisation (the 

BMRB Study) and the other by a group of pain specialists that were supported by a commercial 

organisation (the Pain in Europe study). This is not to say that the mere commercial aspect of 

these studies could have influenced the findings (although technically it could have) but that the 

way in which the findings of these studies are written and/or disseminated is not the same as 

those described elsewhere in this thesis. The current author could find no reference, for 
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example, to any publication of these results in peer-reviewed scientific articles on MEDLINE or 

PsychlNFO databases. This does not mean that there are errors in the these studies, only that 

the information given on methodology and potential sources of bias are not as easy to interpret as 

in other studies. For example, no information on non-responders was available with which to 

assess the potential effect of attrition bias. Moreover, no details on the generation of groups is 

available in these publications with which to estimate the extent to which reports could have been 

affected by selection bias. Finally, and perhaps most importantly, both studies present only 

univariate, basic analyses of their data. Without adjustment for various confounders (such as the 

ones shown in this thesis to affect reports of pain and of pain experience) it is impossible to 

conclude whether responses to pain are related to the variables measured, a combination of the 

variables measured, or any unmeasured variable for that matter. This is not to dismiss these 

studies completely, but this issue highlights the crucial importance of giving a full, transparent 

account of research methods and the importance of taking methodological issues into 

consideration when making conclusions. 

(b) Pain response in relation to pain type and pain cause 

Current data confirmed Exploratory Hypothesis 6, such that rates of medication use, medication 

avoidance and health care consultation differed in relation to pain type and pain cause. 

(i) Pain response in relation to pain type 

After adjustment for age and gender, acting on pain was more likely for abdominal pain, ear nose 

or throat (ENT) pain, feet/ankle pain, neck/shoulder pain, and headache. Individuals suffering 

from ENT pain, face/mouth pain, and feet/ankle pain were also more likely to consult. Consulting 

a health professional was least likely for headache, after adjustment for age and gender. 

Closer examination of current data (see Table 5.13 below) shows that of those experiencing pain 

for which action was more likely (abdominal pain, ENT pain, feet/ankle pain, neck/shoulder pain), 
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the most common causes within each pain type were: life variables (39% of abdominal pain); 

short-term medical problems (63% of ENT pain); recent injury (28% of feeUankle pain, and 23% 

of neck/shoulder pain); or unknown cause (23% of neck/shoulder pain). 

Table 5.13 
Cross-tabulation of pain site by pain cause for the whole pain sample. Figures referred to in the text are given in bold. 

.. ~ _______ B~c~ .. _i~bdomi~~1 ~~st ~r~a __ E~T __ 1~~I11~~~~ee~ank~:L_ Head J Joints L Limbs+_ 

Unknown I I 
9 

23 o/~~t~~~:~~~:~; __ J; ___ 1 ____ 163 _____ ~3~ ___ ----{1-J----~--ll--1t __ L-~~- __ I 16 1~ 
Life variables I I 

_....................~~t~~h~~~;~~: ........ ~t .... _\;~ 122;_1 ~J ~ ~ ~ 1
8
8 ~ 

Long-term medical problems I i 
% within Pain cause 3 I 57 6 3 I I 6 11 9 3 3 

% Within Pain site 0 13 ~ _ 4.1 o. f 5 _ 1. 2 1 1 

Non-serious ailments ~ i 
% within Pain cause 18 1 4 8 I 6 0 3 

% I'Iif.hiJ)!'aiJ1.~ite~~,_... ... _ ..... _~~!.__ _~_~s. _.. __ ~3_ _:__ .!§ _ I 0 4 
Old injury : 

-. ~--~ .- -~ ~~~:;;!~~~; ----~~-- -~-} ~-~ __ t _____ .L---j----.t---l--I-.~ l- ___ t_ .1- _._1 __ --+-~ -~ 
Pain probl~~~ ~t~~~~~a~:~~: ~~_ ~ ~ ~.J ~ J1~.J. 1 I--~~---l-.~~.-_i 
Recent injury I I .' 

13 
<n 

_ ~ __ _ ~~~~h~a;a~~~~ ~L--L~: ____ L __ ..L __ ~l_-+ __ 2~ _j_J~ __ ;~ 
Short-term medical problems I I: 

__ ~ ~t~~h~:~a~~~~: ____ ~ I.. ~b ;2 _~~. __ 1_ .l~_. l_. _~ __ 2; ; 
Stress I ! I 

% within Pain cause 11 . 3 1 0 I 0 I 0 l 67 
._............... .. ~ .. lVithin PaiJ) .. s1~. 2 .......... f...... 1 4 0.. .. 1... 0+ .... 0 ........... .........1~_ ...j. .-.-.:-[--.~-.-i 
Work environment ! I . 

% within Pain cause 29 I 0 I 2 ,2 30 
% within Pain site 12 0 I 4 I 5 12 

l i 

8 
9 

Of those suffering from pains that prompted consultation (ENT pain, face/mouth pain, and 

8 
14 

feeUankle pain) the majority of those attributed their pain to short-term medical problems (70% of 

ENT pain and 63% of face/mouth pain) or recent injury (28% of feeUankle pain and 23% of 

neck/shoulder pain) or unknown (23% of neck/shoulder pain). In other words, for pain types 

where action and/or consultation was more likely, pain was most commonly seen as the result of 

either transient or uncontrollable variables. There is little known about the attribution processes 

individuals make in relation to their pain, and how they may affect their report, experience or 

response to it. However, a greater understanding of how these attribution processes differ in 
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relation to pain type (if indeed they do) could have implications for pain research and intervention 

in the future (see Section 5.5 below). 

Table 5.14 
Pain site and pain cause in relation to specific actions taken in response to pain. Largest proportions within pain 
types are given in bold. 

(a)Pain site 

Bac~ 

Abdominal 

Chestare~ 

EN~ 

Face and mouthl 
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Feet or anklesl 

Head: 

JOintsl 

Limbsl 

Neck & shoulde~ 
I 

(b) Pain cause 

Unknownl 

Life variables! 

Long-term medicali 

Non-sertous ailmentsl 

Old injury! 

Pain problemsl 

Recent inju1 
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shows that (abdominal pain, face/mouth pain, ENT, feet/ankle pain and neck/shoulder pain) the 

most common action was to consult a doctor or dentist. This was with the exception of 

neck/shoulder pain, for which the same proportion of individuals consulted a doctor or a dentist as 

used over-the-counter (OTC) medicine that they already had available (see Table 5.14a). 
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Where consultation for general aches and pains was most likely in the current study (for 

face/mouth pain, ENT and feet/ankle pain), Table 5.14b below shows that the consultation of 

choice was a doctor or dentist. Although individuals suffering from headache were the least likely 

to consult, over half of the headaches were treated using an OTC medicine that was already in 

the house. 

(ii) Pain response in relation to pain cause 

In relation to pain cause, variability between pain responses was as one might have intuitively 

expected. Acting on pain was more likely where individuals perceived the cause of their pain to 

be the result of short-term medical problems, and the most common action for this pain cause 

was to seek help from a doctor or a dentist (73%, see Table 5.14b). Consultation for pain was 

more likely where the cause was not readily manageable by the individual themselves: recent 

injury; long-term medical problems; pain problems; or short-term medical problems. In all of 

these cases, the majority of individuals went to see a doctor or a dentist (see Table 5.14b) 

One interesting finding was in relation to individuals who did nothing about their pain. Although 

the most common response in individuals with a pain problems was to consult a health 

professional, just under one quarter (23%) of those attributing their pain to a 'pain problem' did 

not act on their pain at all. For those not acting on pain problems, two-thirds stated that their 

reason for not treating their pain was that they 'thought [their pain] would get better by itself'. Only 

12% stated that their pain 'could not be treated with anything'. The average number of sick days 

for those suffering from pain problems (5.4 days per annum) was less than the average number 

of sick days for the entire sample (7.8 days per annum), and substantially less than those who 

acted on a pain problem (11.7 days). The findings suggest that there was a proportion of 

individuals in the current sample suffering chronic pain, apparently doing nothing about it, but still 

managing to continue to work. 
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(iii) Interpreting findings relating pain response to pain type and pain cause 

In this study, pain responses varied considerably in relation to pain site and pain cause. In 

general, patterns of pain responses appear sensible: where individuals believed their pain to be 

short-term and manageable, they were likely to act but not consult, and where they needed help 

with their pain they are likely to seek it. 

A small proportion of individuals with chronic pain problems were able to manage their pain 

outwith clinical supervision, a smaller proportion of which did not do anything about their pain at 

all. The pain literature has recently focussed on the medico-legal aspects of chronic pain at work, 

as well as on discussing beliefs and attitudes about chronic pain (Chew & May, 1997; Kendall, 

Linton & Main, 1997; Main & Spanswick, 2000). As the details of this research relate to chronic 

pain, they are mostly beyond the scope of the current thesis. However, it suffices to say that 

there is substantial discussion regarding the intricacies of the practitionerlpatient relationship in 

legitimising not working as a result of pain, and/or in the treatment of a work-disabled chronic pain 

population (Chew & May, 1997; Main & Spanswick, 2000). It is interesting to note, therefore, that 

the current study provides the first evidence suggesting that, in some cases, chronic pain 

sufferers do nothing and continue to work. Although these individuals represent a small 

proportion of individuals in a sample that mayor may not be representative of the working 

population as a whole (see Section 5.4), in the interest of work retention and minimising 

healthcare costs, there may be some interesting issues surrounding coping with chronic pain 

problems outwith consultation that deserve further research attention. 

(c) Pain experience and pain response 

The purpose of Exploratory Hypothesis 7 was to record the potential relationship between pain 

response and pain experience. In this case the relationship was rather straightforward: the more 

negative the pain experience, the more likely an individual was to act on their pain or to consult 

for their pain. This is in agreement with other research in this area, reporting associations 

between: higher pain intensity or severity and increased likelihood of consulting (Riley et ai, 1999; 
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Molano, Burdorf & Elders, 2001; Trinkoff et ai, 2002; Zondervan et ai, 1999; Bair et ai, 2003; 

Mortimer & Ahlberg, 2003; Picavet & Schouten, 2003; Blyth et ai, 2004; Gerdle at ai, 2004; 

IJzelenberg & Burdorf, 2004; Severeijns et ai, 2004; Walker, Muller & Grant, 2004); as well as 

higher pain intensity and increased use of pain medication (Elander & Barry 2003; Severeijns et 

ai, 2004). The majority of these studies publish cross-sectional data (Riley et ai, 1999; Molano, 

Burdorf & Elders, 2001; Zondervan et ai, 1999; Bair et ai, 2003; Picavet & Schouten, 2003; 

Blyth et ai, 2004; Gerdle at ai, 2004; IJzelenberg & Burdorf, 2004; Severeijns et ai, 2004; Walker, 

Muller & Grant, 2004) however two present case-control data (Trinkoff et ai, 2002; Mortimer & 

Ahlberg, 2003), taken from large samples with reasonable participations rates. It could be 

argued, therefore that current findings are relatively in agreement with previous findings: that the 

pain experience has a bearing on the decision to act on pain, or to consult for pain. In addition, 

the current study extends previous research in two ways. 

First, these data provide further insight into the nature of the relationship between pain 

experience and health behaviours by providing pain information from five pain indices. In this 

study, individuals are more likely to act on pain where it was more intense, more emotional, and 

more disruptive. The decision to consult, however, was related to pain frequency and 

disruptiveness, but not to any other pain score. This is interesting, as one reason that has been 

given for care-seeking for pain is the inability to cope with the pain any longer (Hadler, 2005). 

Current data show that consulting for general aches and pains may have little relationship with 

ability to cope with pain. 

Second, this study extends previous literature onto non-troublesome pain, suggesting that the 

relationship between the experience of non-troublesome pain and care-seeking may be similar to 

the relationship between the experience of troublesome pain and care-seeking. Although there 

are issues with the current methodology that prevent any firm conclusions being made, these 

findings point to the possibility of a relationship between the experience of non-troublesome pain 

and care-seeking that deserves further exploration (see Section 5.5 below). 
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(d) Demographic variables and pain response 

As predicted, pain responses differed in relation to demographic groups (H 13), and demographic 

variables were associated with pain responses after adjustment (EHa). Current data showed that 

acting on pain was more likely in women, but that gender had little effect on the decision to 

consult for pain. Recent reports of a gender effect in care-seeking for pain in women (Vingard et 

ai, 2000; Blyth et ai, 2004; Grooten et ai, 2004; Walker, Muller & Grant, 2004) are in agreement 

with the current finding for acting on pain, but conflict with the finding for consulting for pain. It is 

unclear why this should be the case, but it is possible that this discrepancy is related to the 

differences in the current methodology in comparison to those applied previously. In addition, the 

differences in findings for consultation may be explained by the fact that this study focuses 

specifically on non-troublesome pain. It may be that fewer people overall consult for non

troublesome pain than for troublesome pain, however acting on non-troublesome pain (for 

example using an OTC) is more common in women. Therefore, women may be more likely to act 

on pain, and more likely to consult for troublesome pain, but less likely to consult for non

troublesome pain. Crucially, many of the studies report a gender effect on consultation in relation 

to other variables measured. Some authors report an effect when adjusting for gender while 

others report an interaction between gender and work factors (Vingard et ai, 2000; Blyth et ai, 

2004; Grooten et ai, 2004; Walker, Muller & Grant, 2004). There is every possibility therefore that 

a gender interaction exists between variables in relation to consultation for pain. Although 

analyses of interactions between variables in relation to pain response data were not done in this 

thesis, these are planned for the future (see Section 5.4 below). 

In the adjusted results from this study, those aged between 26 and 35 as well as those aged 

between 46 and 55 were less likely to act on pain. There was no association, however, between 

age and consulting for pain. There is little evidence with which to compare current data, as the 

majority of studies examining the relationship between demographic factors and acting on pain 

treat age as a confounder, thereby adjusting for its influence through regression, or through age-
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stratified sampling or analysis (Vingard et ai, 2000; Blyth et ai, 2004; Grooten et ai, 2004; Walker, 

Muller & Grant, 2004). As such, details of the nature or magnitude of associations between 

different age groups and pain responses are not always reported. Walker, Muller & Grant (2004) 

do provide some evidence that for older individuals, consulting a GP is the preferred action, 

however this is compared to choice of other healthcare providers, rather than to the decision not 

to consult, as in the current study. To this end, then, the current study appears to be at least 

partially in agreement with other literature on age and pain responses, however the extent to 

which these studies can be compared is limited due to differing methodologies. 

An adjusted association between chronic condition and both pain responses was also found in 

the current data. Likelihood of acting and consulting was less where individuals did not have a 

chronic condition. Again, there is very little research with which to compare current findings. One 

study examines the effects of pre-morbid and episode-related factors on incident low back pain 

(Macfarlane et ai, 1999), although as this study is limited only to those consulting for back pain, it 

is unclear the extent to which these authors' data are comparable to current data. 

In general then, to the extent that current findings for the relationship between pain responses 

and demographic factors can be compared with other research, there appears to be at least 

partial consistency in findings. It is important to note, however, that the majority of other studies 

focus on more troublesome, site- and duration-specific pain as opposed to the current focus on 

non-troublesome general aches and pains. Therefore even if current response data could be 

seen to be representative of the target populations, the extent to which this study could be 

compared with other pain response studies is limited. 

(e) Work variables and pain response 

It was hypothesised that pain responses would differ in relation to work groups (H 14), and that 

work variables would be associated with pain responses after adjustment (EHg). The hypotheses 

were partially confirmed by the current data. 
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Notably absent from the current data were associations between psychosocial work factors and 

pain responses. This conflicts with reports of a relationship between a poor psychosocial working 

environments and increased care-seeking for a variety of pains in a variety of reasonable quality 

non-cross-sectional studies (Papageorgiou et ai, 1997; Vingard et ai, 2000; Trinkoff, Storr & 

Lipscomb, 2001). Specifically, psychosocial work factors associated with increased care-seeking 

for pain include: poor job satisfaction (Papageorgiou et ai, 1997; Vingard et ai, 2000); increased 

levels of routine work (Vingard et ai, 2000); and poor relationships/support at work (Papageorgiou 

et ai, 1997). 

In addition, this study conflicts with observations linking psychosocial working environments to 

increased use of pain medication (Trinkoff, Storr & Lipscomb, 2001). None of these variables 

were associated with acting on pain or consulting for pain in the current study. Again, the 

explanation for this discrepancy may lie in the type of pain examined. For example, the one study 

reporting no association between psychosocial work factors and care-seeking for back pain 

(Mortimer & Ahlberg, 2003) presents data on pain in relation to four pain grades, constructed from 

measures of pain intensity and disability. This allows for the inclusion of pain that is 'Low 

disability/Low intensity' (grades 1 and 2), both of which account for the majority of individuals in 

their sample. It is possible, therefore, that psychosocial risk factors have less influence on care

seeking where pain is less disabling or less troublesome. 

One aspect of the current study that is consistent with other observations is the association 

between more manual/less professional work and pain response. Acting on pain was less likely 

where individuals described their jobs as more professional, and consulting for pain was less 

likely where individuals described their work as more non-manual. There are parallels between 

these findings and reports of higher levels of care-seeking where individuals are subject to higher 

physical demands at work (Vingard et ai, 2000, Trinkoff, Storr & Lipscomb, 2001). To the extent 

that current measures of 'manual/non-manual' and 'professional/unprofessional' can be seen as 
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indicative of the physical demands of current occupations, therefore, there may be similarities 

between this study and findings of other studies. 

In relation to work factors, therefore, this study is in some agreement with other literature in the 

area, but many inconsistencies between current findings and those published elsewhere exist. It 

is likely that these can be partially explained by methodological differences between studies, not 

least the methodological weaknesses of the current study (see Section 5.4 below). It may be that 

many of these inconsistencies can be understood in terms of the current focus on less 

troublesome pain, and that unlike responses to more troublesome pain, responses to less 

troublesome pain may only be marginally related to psychosocial work factors, and more related 

to physical work factors. 

(f) Interpreting current findings for associations between demographic factors, work variables and 

pain responses 

Responses to general aches and pains in the current sample were varied, and two-thirds of the 

pain experience was not brought to the attention of a health care professional. A large proportion 

of non-consulters were self-medicating, and many reported not doing anything at all. Patterns of 

pain responses appeared to be related to some of the literature in this area, but by no means all. 

Responding to pain differed in relation to pain site, and to pain cause, however these differences 

did not appear to follow any particular pattern. Consultation was less likely for pain problems, 

suggesting that some individuals with chronic pain problems were managing their pain outwith 

regular clinical supervision and were continuing to work. 

Acting on pain and consulting for pain were both more common where the pain experience was 

more negative, as expected, although the specific pain experience profiles for each of these 

actions differed. Surprisingly, the decision to act on or consult for pain was not related to the 

extent that the individual felt able to cope with their pain. 
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The relationship between demographic factors and pain response was also not clear-cut, and 

was not always in accordance with other literature. Women and those with a chronic condition 

were more likely to act on pain, but consultation was only more likely in those with a chronic 

condition. The current data also appeared to be related to observations of differential responses 

to pain in different age groups, although comparison with other studies is problematic. 

In agreement with other literature, physical work factors were related to current pain responses 

such that acting on pain and consulting for pain were associated with the extent to which 

individuals perceived their jobs to be manual or professional, 

There was little association between psychosocial work factors and pain responses, which 

conflicts with observations from other studies. Aside from methodological issues regarding the 

design and execution of the current study, it is possible that the discrepancy between these and 

published data are related to the fact that the current study focuses specifically on non

troublesome pain, for which, by definition, one might expect action or care-seeking to be less 

likely. 
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5.5 Limitations of the current study 

Throughout the course of this Chapter (Sections 5.1-5.4) several issues have been raised relating 

to the design of the current study. These are discussed in detail below. 

(a) Issues with the current response rate and selection bias 

Despite two written reminders, response rate for the current study was low (24%). On the one 

hand this amounted to a group of individuals that was comparable to or larger than many working 

populations in other epidemiological studies (N=1888), and considerably larger than the 

expectation for most psychological studies (Field, 2001). 

On the other hand, however, as this proportion amounted to only a quarter of all of those offered 

the opportunity to participate, it is unlikely that this sample was entirely representative of the 

population approached. The results can therefore only be said to be representative of the 

population as a whole who saw fit to comment on their pain (or lack thereof). This is a source of 

error and bias in all studies of this nature, but it is more so where the proportion of those not 

replying is substantially larger than the proportion of those replying. Attempts were made to lower 

the differential between these two proportions (see the Methods - Section 3) however, these were 

abandoned in favour of inclusion of a more varied working sample. 

One of the main reasons for the poor participation rate in the current study could have been the 

questionnaire itself, although feedback was reasonably positive, and issues raised in piloting were 

dealt with before final data collection (see Methods - Section 3). Additional data collected from 

supervisors suggested that responder data were representative of the target population for each 

organisation, however supervisor questionnaire data in itself may have been biased due to a poor 

response rate. As a result comparison of non-responders with current responder data was 

impossible. It is unclear, therefore, whether the sample of responders could be seen to be 

characteristically any different from non-responders, as well as the extent to which these 

differences, if they existed, would have biased reports in any way. 
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Perhaps the most likely explanation for this was an overall disinterest in the current study conveyed 

by the organisations approached. Only a fraction of those approached actually participated (see 

Methods - Section 3), and in some cases organisations were explicit with regard to their misgivings 

about participation, one organisation even saying that pain "was not an idea they wanted to put in 

their employees' minds". At this point, it was decided to enlist the help of an outside body in 

canvassing for participants, in this case the East Ayrshire Employment Initiative. 

Once the endorsement of this organisation was included in all correspondence, questionnaire 

distribution gathered pace. Involvement of the Employment Initiative had the potential to be an 

additional source of error. It then became impossible to tell whether participating organisations 

were doing so out of interest in the current study, eagerness to be seen to support an employee

centred project, or desire to maintain a good working relationship with the employment Initiative (or 

indeed a combination of all three). 

Given the lack of interest in this issue conveyed by industry as a whole, it is recommended that any 

researcher planning to collect data in a multi-centred working population of this sort take similar 

steps for ease of distribution. One interesting observation was that participation was more likely 

where more than one person at differing levels of seniority in the company was approached. This 

was also a valuable lesson, and had this approach been adapted earlier, together with the 

involvement of Employment Initiative, questionnaire distribution may have been more successful, 

and the response rate may have been greater. 

(ii) Methodological considerations 

There were some issues within the data and the design used that may serve to limit the 

generalisability between the current findings and other research. These are discussed below. 

(i) Limitations of the current literature search 

As discussed in Section 2.3(e) above, there was substantial disagreement between the first 

literature search (1980-1988) and the published systematic reviews. In order to quantify the 

relative comprehensiveness of the original search, a second, extended post-hoc search was done 
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using the same terms, "pain" and "work", however this time using the EBSCOhost research 

database, which allowed for the inclusion of studies citing "related words" as well as articles 

indexed in three additional databases (see Table 5.15 below). 

Table 5.15 
Comparison of (a) studies yielded by the original search of literature between 1980 and 1998; and (b) 
studies yielded by a post·hoc expanded literature between 1980 and 1998 

Original search of literature Post·hoc search of literature between 
between 1980 & 1998 1980 & 1998 
(cited in Table 2. 2) 

Search terms "Pain" and "work" "Pain" and "work" 
(using "First search") plus "related words" 

(using EBSCOhost) 

MEDLINE & Psych Info MEDLlNE; Psychlnfo; British Nursing 
Index; CINAHL Plus; Pre-CINAHL 

Date Oct 1998 Jan 2006 

Search parameters ( 1980-1998) (Jan. 1980- Dec. 1998) 

Total studies (N) 3430 3948 

Studies common to both searches (N) 1903 1903 

Studies unique to this search (N) 1527 2045 

Relevant studies common to both 277 277 
searches (N) 

Relevant studies that were unique to 46 87 
this search (N) 

The original search yielded 3430 titles in total, whereas the extended post-hoc search yielded a 

total 3948 titles (see Table 5.15). This meant that the post-hoc extended literature search yielded 

518 more titles than the original search. Although this may have been expected with the inclusion 

of the extended terms and additional databases (British Nursing Index; CINAHL Plus; and Pre-

CINAHL), these titles were not merely additional to those yielded in the original search. In fact, 

only 1903 papers were common to both literature searches (see Table 5.15). This meant that the 

extended post-hoc search yielded 2045 additional papers than the original search. Moreover, the 

original search yielded 1527 papers that were not identified by the post-hoc search. 
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It is unclear why there was such a sizeable difference between the results of both searches, 

although it may have been related to the fact that both searches were done eight years apart and 

using different search databases. However, the difference between search results points to a 

potential difference the literature discussed in Section 2 of this thesis. 

In terms of systematic reviews identified by both searches, the second post-hoc literature search 

identified ten systematic reviews between 1980 and 1998. Five of these were the systematic 

reviews discussed in Section 2.1 of this thesis (Bongers et aI., 1993; Borghouts et aI., 1998; 

Burdorf, 1992; Leboeuf-Yde et aI., 1996; Zaza, 1998) and the other five were not relevant, as they 

were related to systematic reviews of intervention techniques for pain (McQuay & Moore, 1998; 

Cheek et ai, 1998; Turner, Loeser & Bell, 1995; and Waddell, Feder & Lewis, 1997; Zhang, Li & Po; 

1998). This is important for two reasons. First, this could be taken as an indication of agreement 

between the two searches, suggesting that no further systematic reviews were available at this 

time. Second, this agreement also shows that when viewed in terms of in terms of relevance to the 

current study, it may be that there was more agreement than would appear at first glance at Table 

5.16 above. 

Section 2.1 of this thesis described the process by which 323 relevant titles examining any pain 

and any work variable were selected for review from the original 3430 titles identified. This process 

was repeated for the extended post-hoc literature search, using the same inclusion/relevance 

criteria outlined in Section 2.1 (see Table 2.1). Of the 3948 studies identified in the second 

literature search, 364 were relevant to the current study. This meant that of all studies identified by 

both literature searches, both searches were in agreement on 277 relevant studies. The first 

search identified 46 papers that were not identified by the second search, and the second search 

identified 87 papers that were not identified by the first. As such, it can be argued that although 

there would appear to be substantial differences between the results of the literature searches 

summarised in Table 5.16, when studies that were seen to be less relevant to the current review 

were removed, there was much greater agreement between the lists of studies identified. This is 

not to say that there was no disagreement between searches, but that when both searches were 

reviewed for relevance to the current study, disagreement was reduced. 
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There was however, some difference between the studies identified, and this should be viewed as 

a limitation of the current review. It is unclear the extent to which some relevant and important 

studies were missed in the first, original search of literature, although it is likely that many important 

papers were included. Moreover, given that the same search strategy was used in the search of 

literature between 1998 and 2005 (in Section 5 of this thesis), it is possible that some papers were 

also missed from the Discussion. 

It may be that the source of differences in the current searches was the simplicity of the terms 

"pain" and "work". Had other terms such as "occupation"; "industry"; labour" and so on been used, 

then perhaps there would have been greater consensus between searches. Subsequent extension 

of the literature search between 1998 and 2005 was done to include experience-specific terms (see 

Discussion - Section 5), which led to a much more "manageable" literature that was more explicitly 

relevant to the specific research aims than the search between 1980 and 1998 (Table 2.2); and 

later between 1998 and 2005 (Table 5.1). This was an important lesson, and it is recommended 

that researchers use more specific terms in the future. 

Although the current review (1980-2005) was never intended to be a systematic review, it is 

recommended that future researchers consider a systematic approach to this voluminous literature, 

in order to maximise the potential for inclusion of all relevant studies. 

In interpreting the rationale for the current hypotheses, it is important to remember that the 

literature discussed in this study was only a selection of the literature on pain and work. As such, 

the articles reviewed in this thesis are likely to be illustrative of many of the issues within the 

current research, but are unlikely to comprise a comprehensive depiction of al/ the literature 

available in this area. 

(N) Limitations of the cross-sectional design 

The use of the cross-sectional design in the current study limits the extent to which conclusions can 

be made with confidence in relation to specific variables. It is argued within this thesis that the 
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research question, nature of pain, and the nature of population being addressed permitted no other 

design, however, the short-comings of the cross-sectional design are important to acknowledge. 

Inferring causality from cross-sectional associations is inappropriate, and this is a crucial limitation 

to bear in mind when comparing this data to other datasets. Given the findings of the current 

study, it is argued in Section 5.5 below that in fact an alternative design may have been used 

incorporating experience data into a longitudinal design. 

(iii) Limitations of instruments applied in the current study 

It is important to note the limitations in the reliability and validity of the work measures utilised in 

this study. Measures of stress, job satisfaction, demand, control and support were rather 

simplistic, and reliability and validity of the current work findings may have been increased by the 

use of more sophisticated and standardised instruments (for example the Perceived Stress Scale; 

Cohen, Kamarck, & Mermelstein, 1983, or the Job Content Questionnaire; Karasek et ai, 1998) for 

measurement of work constructs. Although current measures of demand, support and control, 

approximated other standardised measures post-hoc (see Results - Section 4.1) the discrepancy 

between the findings for these measures and those from more standardised instruments (see 

Discussion - Section 5) it is unclear whether they were accessing the same constructs or not. 

The extent to which current 'industry groups' or subjective ratings of 'physicality' were 

representative of the actual physical workload within different populations is also unclear. Indeed 

the variation between the type of work one might expect a specific Industry Group to carry out and 

reports of workload physicality is illustrated in the findings for individuals working in 'Higher 

Education' (see Discussion- Section 5.4). Consequently, any conclusions regarding physical load 

must be made with caution, and in the knowledge that physical load within groups may have been 

affected by bias. 

(iv) Dichotomisation of pain experience variables 

In the current study, pain experience outcomes were measured by splitting GPQ scores and sub

scores across the median, so that all scores above the median were "troublesome", and all those 
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beneath and including the median (as well as zero-scores) were taken to be "non-troublesome". 

Other methods of dichotomisation were explored, however it was argued that in relation to the split 

of GPQ items around the median score, this was a meaningful categorisation to make (see 

Methods - Section 3). It could also be argued that dichotomising around the median of a scale is 

somewhat arbitrary in nature. Indeed, this dichotomisation was done post-hoc to enable the use of 

these variables as binary regression outcomes, and it had not been expected that scores would be 

so negatively skewed. Therefore, although the distribution of the data allowed little else, it is 

important that the findings are interpreted with the nature of this dichotomisation in mind. 

(v) Proportion of variability "explained" by current logistic regression models (Nagelkerke R2 values) 

A further methodological consideration of note is that for the majority of logistic regression 

analyses, only a fraction of the variability between outcomes was explained by the included 

variables (less than 15% in every case). Although this is comparable to R2 values in studies 

examining pain in the workplace published elsewhere (for example: Bigos et ai, 1992; Deyo & Tsui

wu, 1987; Symonds et aI., 1996; Byrns, Agnew & Curbow, 2002) It is important to acknowledge 

that, in every case, 85% of the variability between outcomes was not accounted for by the models 

examined. 

In the case of pain experience outcomes, this may have been the result of the dichotomisation 

process and the low scores - in effect there may not have been enough variability between 

outcomes to speak of. In relation to pain prevalence and pain responses, low variability could be 

due to the lack inclusion of other factors, that is, the variables that contribute more to the variability 

between outcomes. In the current study, the focus was on work-related psychological variables 

(stress, job satisfaction and so on), but there is also considerable evidence to suggest that 

psychological constructs have a role in pain (Pincus et aI., 2002; Keefe et aI., 2004). Specifically 

these include, amongst others: personality (Weisberg & Vaillancourt, 1999; Asmundson, Norton & 

Norton, 1999; Vendrig, 2000; Weisberg, 2000); self-efficacy (Marks, 2001; Saunders, 2004; Marks, 

Allegrante & Lorig, 2005); and fear-avoidance (Asmundson, Norton & Norton, 1999; Vlaeyen & 

Linton, 2000). Had one of these constructs been included, it is possible that the proportion of 

variability explained by the models (that is the approximated R2 values) would have been higher. 
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Indeed, some authors have reported greater R2 values for models including beliefs about pain, than 

they have for models including perceptions of workload alone (Symonds et aI., 1996; Byrns, 

Agnew & Curbow, 2002). 

(vi) Omission of analysis of interactions 

One final limitation of the current findings is the fact that interactions between variables were not 

analysed in relation to pain experience and pain response data in the current study. The reason for 

this was purely practical, given the large number of variables and the number of analyses already 

included in this thesis. It is fully intended that subsequent analysis of interactions is carried out 

prior to publication and dissemination of the current data. For the time being, it is important to 

acknowledge that the omission of analysis of interactions in the current analysis limits the extent to 

which any observed association can be attributed to that variable alone. For example interactions 

between gender and work variables are common in the literature on "troublesome" pain, therefore it 

is possible that a proportion of the variation between gender groups in current outcomes was 

related to work factors. The extent to which any conclusions can be confidently related to specific 

variables in the analysis is therefore limited. 
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5.5 Summary of findings and recommendations for future research 

The main finding of the current study was that there is a relationship between psychosocial factors 

(specifically: gender, perception of chronic condition, and levels of perceived stress) and non

troublesome pain prevalence. In addition, associations were found between several psychosocial 

factors (both work- and non-work-related) and indices of less non-troublesome pain experience. 

This study shows that the inclusion of less "traditional" indices ("non-troublesome" pain; pain 

experience; and inclusion of non-consulters) can be used to inform understanding of the 

relationship between pain, work and disability. 

The extent to which the associations reported in this study and the current measures utilised have 

the potential to contribute to future research is discussed in detail below. 

(a) Patterns of prevalence across pain site 

One of the most salient findings of the current study is the discrepancy between current patterns of 

pain prevalence and findings reported elsewhere in the literature. For example, the current study 

provides evidence for a predominance of back and head pain, a pattern that is not always 

consistent with other research (see Section 2.2; and 5.1). Directions for future research are 

discussed below. 

(i) Future research and prevalence of pain types - is non-chronic pain different from chronic pain? 

It is argued above that discrepancy between current prevalence patterns across pain type and 

those reported in other studies is related to the focus of the current study. It may be that the 

current focus on pain as a generic phenomenon accesses a different pattern of pain prevalence 

than studies focussing specifically on the more "serious" or chronic end of the pain spectrum. As 

such, the current study provides an insight into non-chronic pain, and suggests that the pattern of 

prevalence across types of non-chronic pain type/site differs from those reported for chronic pain. 

Should this be the case, this is an interesting observation, and may benefit from further research 

attention. Future research could also examine this discrepancy in more detail, investigating 
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whether the differences in prevalence of pain types are related to specific populations, or specific 

pain sites. Could it be, for example, that neck pain is no more prevalent than back pain when the 

pain is short-lived or perceived as less serious? Moreover, is it that a predominance of neck pain 

over back pain may be discernable only in populations where the pain has persisted for a certain 

period of time? It would be easy to dismiss this discrepancy as an artefact of the current study and 

its limitations (see Section 5.4 above). However, a future comparison of pain site/type prevalence 

in differing populations (chronic versus non-chronic) might help to ascertain whether these 

differences do exist, and clarify their nature. 

(ii) Future research and prevalence of pain types - are all pain types recalled in the same way? 

The discrepancy between patterns of prevalence in the current study and those in other studies 

may also tell us something important about the way in which pain is perceived by the populations in 

which it is measured. The current study applied a general approach to pain, which was argued to 

be different from approaches applied elsewhere (see Section 2.4). This raises the question as to 

whether the discrepancy between the findings of this study and those of other studies are related to 

the specific wording used to enquire about pain (see Section 2.4). It might be that the current 

pattern of prevalence related to the general wording of the question, "did you experience any 

pain?" as opposed to a site-specific question, for example, "have you experienced any pain in the 

following areas: back, neck, head (and so on)". There is little research on the extent to which the 

wording of the "pain question" influences or biases recall, and this could be examined by future 

studies. For example, when individuals are asked to focus on specific pains do they recall them 

more readily? Or do they recall specific pain types more readily (for example back or head pain) 

when they are given no cues for recall? Should this be the case, does this tell us something about 

the nature of pain in specific sites? Or, indeed, does this tell us something Gust as) important 

about the recall of pain? Future research could help to clarify the relationship between recall of 

pain site and pain question, with a comparison of the effects of different pain questions in the same 

or matched populations. 
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(b) Patterns of prevalence across pain cause 

The key finding in relation to prevalence of pain cause was the substantial amount of pains that 

were attributed to "non-medical" and "unknown" causes. Together, pain attributed to the categories 

of "Life variables"; "Work environment", "Stress", and "Unknown" cause constituted nearly three

quarters (72%) of all pain reported in this study. Although there was some potential for overlap 

between many of these "non-medical" causes and "clinical" causes (for example: clinical stress 

disorders in "Stress"; physical aspects of work in "Work environment"; being overweight in "Life 

variables" and so on) the predominance of "non-medical" pain in current data was striking. 

(i) Future research and perceived pain cause - the predominance of pain for which there is no 

known cause 

One quarter (23%) of all pain in this study was attributed to "unknown" causes. This represented 

the largest proportion of all causes given, with the next closest category ("recent injury") 

representing only 15%. As discussed above in Section 5.2, it is unclear why "unknown" cause 

should be the most common response. On the assumption that this finding to be reflective of pain 

in other populations (see Limitations - Section 5.4), future research should explore pain of 

"unknown" cause. It may be that this finding is reflective of the current focus on less troublesome 

pain. For example, could it be that less troublesome, non-chronic pain occurs frequently without a 

discernable cause? Or does the fact that the pain is less troublesome makes the cause less 

obvious? Previous research would suggest that not knowing the cause of chronic pain is a barrier 

to recovery (Skevington, 1995; Main & Spanswick, 2000). However, experience data in this study 

suggests that pain of an unknown cause is no more negative an experience than that of a known 

(or at least perceived) cause (see Section 5.5e(i) below). Therefore, is it that knowing the cause of 

less troublesome pain is more or less important than knowing the cause of more troublesome pain? 

It would be interesting for future research to explore the relationship between living with different 

types of pain and knowing (or not knowing) its cause. One way would be to follow-up the current 

"unknown" pains to see whether the lack of cause had any influence on the persistence of pain. Is 

it that "unknown" pain is more or less likely to persist? Or is it that the persistence of pain is related 

to a known diagnosis? Moreover, is it that certain individuals are more likely to attribute their pain 

to a specific cause (or not) and that this increases (or decreases) the likelihood of their pain 
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persisting? Prospectively tracking these unknown pains would enable the exploration of the 

interaction between perceived pain cause, individual factors, and resulting levels of chronicity. This 

would enhance current understanding of the development of chronic pain, and might shed light on 

the processes involved in attributing cause to pain throughout this journey. 

(ij) Future research and perceived pain cause - the importance of perceived cause and of exploring 

"non-medical" pain 

The current study challenged the assumption that only chronic, disabling pain was worthy of study. 

The inclusion of perceived cause in the current study enables the researcher to focus not only on 

the "true" (that is, objectively verifiable) causes of pain, but also on what individuals think caused 

the pain. Although it could be argued that the lack of objective verification of causes in this study 

leaves the current design open to criticism (see Section 5.4), the very subjectivity of current pain 

reports could also be argued that this is a strength of the this approach to pain. 

Section 5.2b(ii) (Table 5.8) shows that when perceived cause is included in a study, the resulting 

variety of "causes" given by a population is often colourful, and provides a snapshot of pain in the 

workplace that corresponds with these individuals' "real-life" experience of pain. It would be 

interesting for future research to expand on this finding, exploring whether there are different 

individual factors relating to the attribution of pain to specific "causes". 

A substantial proportion of the pain reported in this study would have been dismissed by other 

researchers in favour of "more medical", arguably "less trivial" pain, and/or to fulfil stringent 

inclusion/exclusion criteria. This study therefore shows that when exclusion criteria are relaxed, a 

different, and in some cases equally interesting picture of pain in the workplace emerges. 

It is not recommended that future research abandon exclusion/inclusion criteria in any way -

indeed the definition, rationale and implementation of valid criteria are crucial to the reduction of 

bias and to the recording of confounding variables (see Section 2.1 (f)). However, it is suggested 

that future researchers reflect on the current findings, and note both the advantages and 

349 



disadvantages of a site- or duration-specific focus on pain. While one approach has the crucial 

benefits of minimising bias, the other has the potential to maximise ecological validity. 

(iii) Future research and perceived pain cause - exploring the process of attributing pain cause 

One further important potential direction for future research might be to explore the processes 

involved in attributing cause to pain. The inclusion of subjective, perceived causes in a study may 

enable the examination of the process of attribution itself. For example, future researchers could 

investigate whether certain groups or individuals are more likely to attribute pain to a specific 

cause, rather than to another. Might, for example, specific individual factors relate to a propensity 

to attribute pain to "medical" versus "non-medical" causes? In addition, to what extent does the 

verification of cause playa role in the attribution process? It would also be interesting to compare 

perceived causes with verifiable causes, and should discrepancies exist, to explore whether there 

are any patterns within and between particular populations. 

This leads onto another potential area for exploration of attribution of pain causes. It would be 

useful for future research to clarify the relationship between the diagnostic process, attribution style 

and perceived cause. For example, do individuals attribute their pain to a "medical" cause in 

response to contact with health care services and/or a specific diagnosis? What role might 

individual, social and environmental factors play in reinforcing these attributions? The psychology 

of attribution style is a complex and varied field (Heider, 1958; Ke"ey, 1973); particularly in relation 

to the attributions individuals make in relation to health (Swartzman & Lees, 1996; Gudmundsdottir 

et ai, 2001). However, little research has been done relation to attributing cause to pain in the 

workplace specifically. There is some evidence to support the role of beliefs about and attitudes 

towards pain in the development of chronicity and disability in general (Wadde", 1998; Main & 

Spanswick, 2000; Kenda", Linton & Main, 1997); and recent work underlines the importance of the 

process of blame and acceptance in learning to live with chronic pain (Eccleston et ai, 1997; 

McCracken et ai, 2004; McCracken, 2005; McCracken & Vowles, 2006) and the role of medico

legal accountability in returning to work after or while managing work-disabling pain (Kenda", 

Linton & Main, 1997; Main & Spanswick, 2000) has been documented. Taken together, it is 
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possible that a greater understanding of the attribution processes surrounding pain could leader to 

greater prognosis for pain sufferers attempting to stay in work. This entire area presents an 

exciting and challenging avenue for future pain researchers. 

(c) Psychosocial factors and pain prevalence 

An important finding from the current study is the lack of association between psychosocial (work 

and demographic) factors and pain prevalence. This is the first finding of its kind in relation to non

troublesome pain, and contrasts considerably with research done in other working populations (see 

Sections 2.2 and 5.1). 

(i) Future research on psychosocial factors and pain prevalence - examining psychosocial 

influences on pain prospectively using "non-troublesome" pain as a cohort baseline 

It is argued above that the discrepancy between the psychosocial factors influencing "non

troublesome" pain in this study and those influencing "troublesome" pain reported in the literature 

may be related to the current generic focus on pain. Therefore, it may be that the associations 

between psychosocial factors and "non-troublesome", non-chronic pain are of a lesser magnitude 

than the associations between psychosocial factors and chronic pain. Indeed, this would fit with 

previous literature implicating the role of psychosocial variables in the progression from "normal" 

pain to disabling pain (Gatchel, Polatin, & Mayer, 1995; Fordyce, 1988; Loeser, 2000). In this way 

psychosocial factors may become more influential where pain has persisted for a long time and/or 

is chronic. It would be interesting for future research to explore the discrepancy in the magnitude 

of psychosocial influences between non-chronic and chronic pain in more detail. 

An example of future research might be to prospectively follow a cohort of individuals experiencing 

"normal" or "non-troublesome" pain over a certain period of time (for example 12 months). This 

would enable researchers to chart the evolution of psychosocial influences, from where pain was 

perceived as "bearable" and manageable, to where pain becomes persistent and "chronic". This 

could also enable researchers to ascertain the psychosocial factors that become important, when 

they become influential, with whom, and in what circumstances. Moreover, examination of 

351 



individuals in a "non-troublesome-pain-cohort" for whom pain did not persist would allow the 

researcher to examine the psychosocial factors that did not become important, whether they were 

influential at any point, with whom, and in what circumstances. 

The use of a baseline cohort of individuals experiencing "normal" or "non-troublesome" pain differs 

from the "pain-free" cohorts commonly included in chronically-focused prospective pain studies 

(see Sections 2.2 and 5.1). In this study it was argued that a cohort study examining general non

troublesome pain would be problematic, as it would be implausible to expect to identify a sizeable 

cohort who were, and always had been, free of non-troublesome pain (Methods - Section 3.1). 

However, using a baseline level of non-troublesome pain as an inclusion criterion in a cohort study 

might be possible, provided a valid a reliable method of constructing this criterion was available 

(see Section 5.5(e) below). This would overcome some of the limitations of the current cross

sectional design (see Limitations - Section 5.4). This design was not applied in this study, as there 

was little information available to suggest that psychosocial factors would be related to non

troublesome pain prior to the collection of current data. Now that current data suggest there may be 

a relationship between psychosocial factors and less troublesome pain (all be it of less magnitude 

than that between psychosocial factors and more troublesome pain) this is one avenue for future 

research. 

It is important to note that the formulation of a baseline cohort of individuals experiencing "normal" 

or "non-troublesome" pain would require future researchers to consider inclusion criteria 

extensively (a suggestion based on experiential criteria used in the current study is given below in 

Section 5.5(e)). Therefore, it is recommended that future research be carried out to establish these 

criteria. Issues might arise, for example, in that while accepting that cohort inclusion should not be 

restricted to those who were completely "pain-free", it would be important to ensure that cohort 

inclusion was restricted to those who were "chronic-pain-free". This would ensure that the 

incidence of chronic pain (or at least in this case the emergence of pain chronicity) was being 

recorded. 
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(iO Future research on psychosocial factors and pain prevalence - exploring the associations 

between pain prevalence and: gender; concurrent condition; and perceived work stress 

This study showed that the prevalence of general aches and pains was significantly associated 

with female gender, the presence of concurrent chronic condition and work stress after adjustment 

for other factors. In addition, examination of data for men and women separately revealed there 

was little variation between the influences of chronic condition and stress across both sexes. It is 

recommended that future researchers explore these associations in more detail. In the relationship 

between a concurrent condition and its influences on pain perception, for example, is it that the 

presence of a concurrent condition makes an individual more likely attend to painful stimuli? Or is 

it that they actually do experience painful stimuli in a different way? Or is there a predisposition 

unrelated to either of these issues that makes an individual more likely to experience, report, or be 

troubled by pain that also makes them more likely to experience, report, or be troubled by physical 

illness or symptoms as a whole? Recent work on somatisation shows a relationship between a 

propensity to attend to the physical self in general and a greater likelihood of reporting chronic pain 

(Nickel et ai, 2002; Sherman et ai, 2004; Hendriks et ai, 2005; Aggarwal et ai, 2006). It is possible 

that the propensity to attend to the physical self in general (to somatise) is the construct underlying 

both troublesome pain and concurrent illness. In this way, it could be that the more an individual is 

likely to somatise, the more they are likely to report chronic illness, and to attend to and report pain. 

This study did not take a measure of somatisation, and it is recommended that researchers explore 

the possibility of including a measure of this construct (for example, the Othmer and DeSouza test 

for Screening of Somatisation Disorder; Othmer & DeSouza, 1985) in future examinations of the 

risk factors for pain in the workplace. 

This study also found a relationship between perceived high stress and prevalence of general 

aches and pains. Again this appeared to exist to a similar extent in both men and women. It would 

be interesting to explore this relationship further in relation to psychological theories of job stress 

(see Schabracq et aI., 2001). For example, in relation to psychological theories of job stress 

(Schabracq et aI., 2001), are individuals who are experiencing pain more likely to see their job as 

stressful? Or, conversely, does the fact that the individual is experiencing a stressful workload 

make the individual more likely to perceive pain? Could pain be seen as an additional stressor in 
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itself? What specific factors of these workloads contribute as stressors? Does this differ between 

groups (demographic groups; job or industry type and so on)? Although previous studies have 

presented evidence on the relationship between pain and workload demands/control/support in 

relation to Karasek's Theory (Karasek & Theorell, 1990; see Section 2.3), none have addressed 

the nature of work stress and coping with stress from a theoretical viewpoint. It is recommended 

that researchers attempting to assess the relationship between stress and pain examine the 

Occupational Health Psychology literature (Schabracq et aI., 2001) in order to familiarise themselves 

with recent developments in the measurement of stress in the workplace. 

(iii) Future research on psychosocial factors and pain prevalence - exploring interactions between 

psychosocial variables 

Current data showed that although the interaction between psychosocial factors and gender in 

current data was minimal, some aspects of work (working part-time; and job enjoyment) were 

related to an increased likelihood of reporting pain in women but not in men. Given that these two 

findings appear to contradict the dose-response hypothesis often postulated in published research 

(see Section 5.3) it is important that these relationships are examined in more detail. For example, 

it would be interesting to see whether this was a spurious finding, or whether these relationships 

exist in other populations. 

If indeed women who work part-time are more likely to report pain, then it is important to 

understand why. For example, is a more negative pain experience in women working part-time 

reflective of a relationship between lower income and pain? Or is this finding reflective of the level 

of skill required for the job she is doing? Given the relationship between social and work support 

and pain prevalence (see Section 2.3 and 5.2), is it possible that working part-time is a proxy 

measure for less involvement in the workplace? If so, does working full-time have a protective 

effect on the risk for general aches and pains? Moreover, as this association differs from the 

"dose-response" findings of increased likelihood of chronic pain in ful/-time work, does this 

protective influence change as the pain persists? Or does pain make a woman less involved in her 

full-time job (for example, taking time off, altering work tasks and work environment) that 

undermines the protective influence of supervisor/co-worker support and hence makes the pain 
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unbearable? These research questions are only speculative about the ways in which aspects of 

work might interact with one another to produce this gender-specific association. However, and all 

provide interesting avenues for future research. 

One of the greatest challenges for future research in response to gender-specificity in the influence 

of psychosocial variables on pain is to explore why this specificity exists and how it is maintained. 

It is tempting to take the stereotypical view of a working woman, and make assumptions, for 

instance, that she may be working part-time to facilitate the fulfilment family commitments (for 

example, caring for children or elderly family members) which in turn may lead to greater overall 

stress level. However this study did not include any record of non-work or domestic commitments, 

and without such information one can only speculate. Recently authors have argued that the 

influence of work demands on pain perception can only be understood in the context of life 

demands (see Section 2.3 and 5.2), and as such it is important that future research quantifies 

perceived workload associated with non-work and domestic commitments, the interaction of these 

with other psychosocial demographic and work variables, and their combined influence on pain. 

(d) Pain experience in relation to pain type 

One of the most striking findings of experience data was that pain experience differed very little 

between pain types, but substantially between perceived pain causes. The implications of these 

observations in informing future research are discussed in detail below. 

(i) Future research on pain experience - the lack of variability between pain sites 

It is important to ascertain whether the lack of variability in pain experience between pain sites in 

this study reflects a lack of variability in pain experience between pain sites in other populations. 

Future research could use the Glasgow Pain Questionnaire (GPQ) to examine pain profiles in 

different pain populations, in order to ascertain whether there are any experiential differences 

within and between groups. 
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Current data suggest that there were little site-specific experiential differences for less troublesome 

pain, however it is unclear from current findings whether this is also the case for chronic pain. 

Future research could explore this possibility, and if there are any differences, what are they, and 

what does this tell us about chronic pain? If however there are few experiential differences across 

sites in all populations, does this tell us something important about chronic pain? Application of 

the GPQ in future research could inform current understanding of chronic pain considerably. 

(e) Pain experience across pain cause 

(i) Future research on pain experience - the experience of pain of "unknown" cause versus the 

experience of pain with a perceived cause 

Section 5.5(b) above discusses the potential utility of perceived cause as a measure in future pain 

research. Particular attention is drawn to the utility of examining underlying attributions and 

exploring the extent to which perceived cause interacts with the process of obtaining and living with 

a pain diagnosis (or not) and working life. Current experience data reaffirm the utility of perceived 

cause as a measure for future research. It would seem, for example, that the experience of pain 

with an "unknown" cause is less negative than that for pain that has a perceived cause (,Long-term 

medical problems'; 'Pain problems'; 'Recent injury'). As mentioned above, this would seem to be in 

conflict with previous research on the importance of a diagnosis in living with pain (Skevington, 

1995; Main & Spanswick, 2000), and as such merits further exploration. Is it that pain of an 

unknown cause is really less negative than pain of a known cause? Or is this finding characteristic 

of the less troublesome pain only? In other words, is "bearable" pain of an unknown cause less 

negative than "known" pain, and does this change when the pain becomes "less bearable" or if it 

persists for a long time? A case-control comparison between the experiences of individuals with 

chronic pain (cases) and the experiences of those with non-chronic pain (controls) might help to 

clarify this issue. Researchers are cautioned however, that establishing inclusion and exclusion 

criteria for both cases and controls would require substantial consideration. Moreover, reflection on 

the potential practical difficulties in establishing suitable controls, and the likely resource and 

practical implications (for example matching for site, individual and work factors) is advisable. 
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(ii) Future research on pain experience - the process of establishing pain cause and the evolution 

of pain "un-bearability" via measures of pain experience 

The interaction between the "bearability" of pain and the diagnostic process could also be explored 

in more detail. To what extent is the perceived "bearability" of pain dependent on the diagnosis? 

Does pain become more or less bearable once a diagnosis is given? One way to assess this 

would be to carry out a cohort study with individuals presenting with their first ever episode of pain 

to Primary Care. At regular intervals, researchers could assess this cohort on indices of: pain 

experience (GPQ profiles); opinions of interaction with healthcare staff; as well as indicators of the 

individual's journey through healthcare services (for example: prescriptions; advice and information 

given; referrals elsewhere and so on). Clearly this is just a suggestion and would require more 

consideration, however a study in this area has the potential to shed some light on the evolution of 

the "un-bearability" of pain, and to inform patient care throughout their interaction with healthcare 

services. 

(iii) Future research on pain experience - possible future applications of the Glasgow Pain 

Questionnaire (GPQ) 

One of the main contributions of this study is in the potential use of the GPQ to distinguish between 

different experiences in less troublesome pain (see Section 5.3 and Penny et ai, 1999). It would 

be interesting to explore the use of the GPQ other populations. Where this study has shown, to a 

certain extent, lower GPQ scores to be comparable to Von Korff's Chronic Pain Grades (CPGs) D

III (see Section 5.3), it would be interesting to explore whether more troublesome pain, as indicated 

by higher GPQ scores, are comparable to the higher, more disabling CPGs. 

In addition, the use of the GPQ in this study provides a highly useful standardised adjunct to 

traditional prevalence and incidence designs. There is no doubt that the current approach to 

recording the associations between pain experience and psychosocial environment has yielded 

sUbstantial additional information about pain in the workplace that would not always be recorded in 

traditional prevalence- or incidence-based designs. The use of pain experience as an additional 

outcome variable is a useful endeavour that future researchers in this area should consider 
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(iv) Future research on pain experience - exploring the experience of non-chronic pain versus the 

experience of chronic pain, work disability and work retention 

This study's observed relationship between psychosocial factors and pain experience also 

deserves further research attention. Current data show a moderate association between 

psychosocial factors and specific aspects of the less troublesome pain experience. In order to 

understand this in greater detail, it would be interesting to record the relationship between 

psychosocial factors and the experience of more troublesome pain. This would be a useful focus 

for future research, such that a comparison between aspects of less and more troublesome pain 

experience would be useful in understanding the transition from one to the other, or indeed work 

retention in non-chronic pain. For instance, the current study revealed a small number of workers 

reporting highly negative experiences of pain, who were still managing to work. It would be useful 

to explore the experience of pain in a work-disabled population in comparison to a working 

population, and whether the experience of pain differs in relation to work status. Using a measure 

similar to the GPQ, future research could ask questions such as: does the work-retaining individual 

with chronic pain have a different experience of pain than the work-disabled chronic pain patient? 

If so, is this useful in the prevention of or intervention with work-disabled individuals with chronic 

pain? Given the burgeoning research underlining the importance of the cognitive processes 

underlying the formulation and maintenance of disability and persistent pain (Fordyce 1976; Keefe 

and Lefebvre 1994; Skevington, 1995; Turk & Gatchel, 1996; Eccleston et ai, 1997; Kendall, Linton 

& Main, 1997;; Turk & Okifuji 1999; Main & Spanswick, 2000; Turner & Romano 200; Fordyce 

2001; Flor et al. 2002; amongst others), it is no leap of faith to suggest that the subjective 

experience of pain could also be related to disability and persistent pain. 

Finally, a measure such as the GPQ could provide many insights into the effects of work disability 

on the pain experience. Future researchers could ask, for example, do the pain experiences of 

compensated work-injured individuals differ from the pain experiences of individuals for whom 

compensation litigation is unresolved? Research evidence points to the importance of attitudes 

and beliefs about pain as presenting psychosocial risk factors or "flags" for long-term disability 

(Kendall, Linton & Main, 1997; Main & Spanswick, 2000), and it would be interesting to explore 

the possibility of experiential pain "flags" for long-term work disability. 
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(v) Future research on pain experience - pain experience informing the journey from non-chronic 

pain to chronic pain. 

Section S.Sc(i) above considers the potential utility of a prospective study using a "normal pain" 

cohort, discussing in detail the strengths of this approach as an amendment to the traditional 

approach of using a "pain free" cohort. Ideas about inclusion and exclusion criteria were 

speculated upon in this section, although clearly exploration of these criteria is necessary in this 

area before any specific recommendations can be made. One avenue might be to utilise the GPQ 

measures in establishing this cohort, such that inclusion of only those with particular scores on all 

five pain indices would comprise a "normal" (or at least a "non-troublesome") pain cohort. In this 

study, dichotomisation was carried out at the median score, which appeared to distinguish between 

"less" and "more"; pain frequency; pain intensity; pain emotion; difficulties in coping with pain; and 

impact of pain (see Methods - Section 3). Should this pattern exist in other populations, this may 

be a useful starting point in establishing a cohort that is experiencing "some pain", but not 

"troublesome" pain. 

Evidently further research is required, however the use of the GPQ would enable future 

researchers to chart the experiential process of the journey between "bearable pain" and chronic 

("un-bearable" pain). For example, in the evolution of "un-bearable" pain, are there changes in any 

of the pain aspects that are more salient than others? If so, can this information be used in an 

aspect-specific way to inform intervention, or ultimately, prevent pain becoming chronic? To 

speculate, if scores for the GPQ measure "ability to cope" were seen become progressively more 

negative throughout the prospective study suggested in Section S.Sc(i), could this imply that a 

coping-style intervention in the early stages of "less troublesome" pain would be useful? 

(g) Demographic factors and pain experience 

One of the main findings of this study was that there was some level of association between 

demographic factors (gender and chronic condition) and pain experience. In order to verify these 

findings it is essential that future researchers explore whether these replicate in other populations, 

accounting for the limitations of this study discussed in Section 5.4 above. Should these findings 

be accurate representations of the relationship between less troublesome pain and psychosocial 
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circumstances, they present a variety of important opportunities for future research. These are 

discussed in detail below. 

(i) Future research on pain experience - on being female and experiencing pain 

The association between female gender and poorer pain experience is no new finding, however, it 

could benefit from further exploration. As mentioned in Section 5.3 above, many studies discuss 

explanations for gender-specificity in the pain experience, from the purely biological to the purely 

psychosocial (for example, Unruh, 1996). Future research could benefit from the exploration of the 

relationship between pain in the workplace and female gender. Drawing upon the observation 

made earlier regarding the interaction between work factors, female gender and pain prevalence 

(Section 5.4c(i)), is it the practical aspects of managing work and family life that serve to make the 

pain experience more negative? Or is this experience negative by processes of socialisation and 

the maintenance of expectations surrounding pain and pain responses? Is it that women actually 

do experience more pain than men? Or is it that they expect more pain, or attend to more pain, or 

report more pain, or see it as more appropriate to report pain than men? Many studies have 

published these observations as explanations in relation to the gender-specificity of pain, however 

few authors actually explore these possibilities in their research. Unfortunately the subjective 

nature of pain and of the experience of socialisation itself make designing the definitive study to 

address the role of socialisation in determining pain experience virtually impossible. However, it 

would be useful for future researchers to explore this area, by perhaps applying a social 

constructionist approach to pain narratives. Although most pain professionals around the globe 

would postulate the crucial role of sociological variables in the experience and management of 

pain, it is disappointing that a discernable "sociology of pain" has not emerged in the pain literature. 

(ii) Future research on pain experience - the nature of "chronicity" and the pain experience 

Another finding of this study was that individuals without a chronic condition were less likely to have 

a negative pain experience than those with a chronic condition. It is important to point out here that 

this referred to any chronic condition, and not only individuals with a chronic pain condition. It is 

important to understand this relationship in more detail. For example, researchers might ask 

whether there is "something about having a chronic condition" that makes an individual more likely 
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to experience pain in a negative way. Section 5.5 (b) above discusses the potential role of 

somatisation in the recognition and reporting of diagnosed and non-diagnosed pain conditions, and 

equally it is possible that somatisation plays a role in the quality of the pain experience, and any 

judgements relating to the frequency, intensity, bearabilty, emotionality and impact of pain. 

It is important to point out that in current data, identifying oneself as "having a chronic condition" 

was not necessarily related to the diagnosis of a chronic condition. Indeed, crosstabulation of 

"chronic condition" and "perceived pain cause" showed that over half (55%) of those attributing 

their pain to any chronic condition reported that they had no chronic condition when asked 

elsewhere in the questionnaire. Moreover, the same proportion (55%) of those attributing their pain 

to a chronic pain condition also did not report having this chronic condition when asked later in the 

questionnaire. 

If one was to assume that the current questionnaire item relating to "chronic condition" was in fact a 

valid measure of a diagnosed chronic condition, then many individuals in the current sample were 

self-diagnosing and perceiving their pain to be related to a chronic condition, regardless of whether 

this had been verified or not. Admittedly the lack of verification for all "chronic conditions" in the 

current design makes drawing conclusions from this measure problematic. Furthermore, as both 

"chronic condition" and "perceived cause" are subjective dependent variables in current data, it is 

difficult to verify the "existence" of either. Limitations of the current design aside, these findings do 

lead to a potential area for further exploration. Does perceived chronicity of pain relate to actual 

verified chronicity of pain at all? What are the mediating variables (gender; age; contact with 

healthcare staff and so on)? If perceived chronicity of pain could be seen to be independent of 

actual verified chronicity of pain, does this provide us with more insight on the pains that become 

chronic? What is the role of the tendency to somatise in the development and maintenance of 

perceived chronicity (verified or otherwise)? Moreover, bearing in mind that these individuals were 

currently experiencing pain and working, how does perceived chronicity of pain and the verification 

of a chronic diagnosis relate to job retention? Finally, as in the discussion of perceived versus 

actual aspects of physical work above, it may be possible to explore the discrepancy between 

perceived versus actual cause (for example the analysis of attribution styles; or the investigation of 
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tendency to attribute pain to particular causes; both mentioned in Sections 5.5(b) and 5.5(c)). In 

this way, rather than to automatically consider the lack of verification of cause in many designs as 

an additional source of potential bias, it might be useful to explore this influence by comparing 

perceived causes with actual causes (and all the intermediate variables therein) in future research. 

(iii) Future research on pain experience - exploring the lack of variability in pain experience in 

relation to age-groups 

This study showed there to be little variability across age groups in relation to pain experience. 

Where variability occurred, it was not in a clear pattern, and should therefore be explored in more 

detail. In particular, it is important to understand the relationship between the interaction of age, 

pain experience and changing demands at work. It may be that the lack of a discern able pattern 

between age groups in this study was related to a variable that was not obvious from the current 

analysis. Future exploration of age data is planned, and as a result future researchers should not 

be misguided by the absence of any age patterns in current findings. Aspects of pain experience 

have been shown to vary in relation to age elsewhere (Gamperiene & Stigum, 1999; Sandler et ai, 

2000; Blyth et ai, 2001; Donald & Foy 2004; Gerdle et ai, 2004; Stranjalis et ai, 2004), as do 

attitudes to work and demands placed upon us throughout our working lives (see Section 5.3 

above, and Schabracq et ai, 2001). It is possible that there will be an interaction between the two. 

It is also possible that the lack of association between age and pain experience in this study relates 

to the current focus on troublesome pain. It may be that there is little variation between age groups 

in less troublesome pain, and that the effect of age only becomes observable when pain is more 

troublesome. Future research could explore this issue. 

(iv) Future research on pain experience - the lack of variability in pain experience in relation to 

levels of deprivation 

One final interesting finding in relation to the current relationship between demographic variables 

and general aches and pains is the lack of relationship between deprivation and pain experience. 

Here, level of deprivation was indicated by income, socioeconomic grade, and Carstairs index 

(Carstairs & Morris, 1991). Pain experience was not related to any of these indices in the adjusted 
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data, and not in any instance (adjusted or unadjusted) to related Carstairs deprivation scores. 

Reasons for this are speculated upon in Section 5.2, and it is important that future research seek 

clarification of this finding. 

It could be that a lack of variation in relation to socioeconomic circumstances is characteristic of 

non-troublesome pain itself. However, it is important to bear in mind that current deprivation data 

was incomplete (particularly postcodes for calculation of Carstairs Scores), and without replication 

in a population for whom deprivation data is valid and accurate, it is impossible to draw any 

conclusions. To avoid this problem in the future, it is recommended that future researchers obtain 

deprivation data from a third party or objective source such as Human Resources departments or 

electoral rolls). This would have the added advantage of facilitating a comparison between 

background characteristics of responders versus non-responders. 

(g) Psychosocial work factors and pain experience 

Variability in pain experience was observed in relation to several psychosocial work factors. These 

associations and their utility in informing future research are discussed in detail below. 

(i) Future research on pain experience - are work demands/control/support only influential when 

pain is more troublesome? 

In this study there was a lack of association between perceived work demands/control/support and 

pain experience (see Section 5.3). This is in direct conflict with many published associations 

between different aspects of the pain experience and these factors (Elders & Burdorf 2001; 

Kivimaki et ai, 2001; Cole et ai, 2002; Joksimovic et ai, 2002; Eriksen, Bruusgaard & Knardahl 

2004; Daniels et ai, 2005 amongst others). 

As with many other observations already discussed above, it may be that in fact this lack of 

relationship between work demands/control/support and pain is characteristic of the experience of 

less troublesome pain. However, given the limitations of the current measures of work 

demands/control/support, it is vital that this relationship is clarified. It is recommended that future 
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research apply a standardised measure such as the Karasek Job Content Questionnaire (JCQ; 

Karasek et ai, 1998) in order to clarify whether the current findings are related to the measures 

used or otherwise. 

If it is the case that work demands/control/support are not related to pain experience in non

troublesome pain, is there a particular threshold in the journey from non-troublesome to 

troublesome pain at which they do become associated? It is suggested above that the relationship 

between pain experience and chronic pain be explored prospectively, using a "non-troublesome

pain-cohort" as defined by experiential methods (the GPQ). To clarify the role of work 

demands/control/support in this process it would be useful to include Karasek's JCQ in the 

assessment battery. 

(ii) Future research on pain experience - exploring the relationship of stressful work versus 

monotonous work and pain experience 

Perhaps the most surprising current finding of this study was the relationship between perceived 

stress levels and pain experience. Pain experience was more negative where individuals 

perceived their jobs to be highly stressful and highly easygoing (for total GPQ, pain intensity, 

coping with pain, and pain impact) after adjustment for other factors. While a negative pain 

experience in highly stressful work environments might intuitively be expected, a negative pain 

experience in an un-stressful work environment is perhaps less easy to interpret. Section 5.3 

accounted for this in terms of the monotonous work tasks that the majority of individuals in the 

"very easygoing" group carried out, particularly given the growing evidence to suggest a 

relationship between work task monotony and higher risk of chronic pain (Gamperiene & Stigum, 

1999; BjorkstEm & Talback, 2001; Pope et ai, 2001; Strazdins & Bammer 2004). It is vital that any 

researcher undertaking a study in relation to pain and work factors consider the potential influence 

of monotonous tasks. In fact, this is an area that could offer a great deal of insight into the nature 

of the relationship between perceived work tasks and pain in itself. Future researchers could 

explore the nature of this notion of "monotony" and how it relates to the experience of pain at work. 
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Indeed this area has the potential to inform understanding of the experience of pain in work as a 

whole. Given the research on the utility of distraction techniques for pain management (Turk & 

Gatchel, 1996, amongst others), is there a level of "optimal distraction" at which pain is "bearable" 

in the workplace? Is it that when workload is perceived to be above this level ("stressful"); or below 

this level ("monotonous") that pain becomes "unbearable"? If so, then does this "optimal level" of 

distraction differ between groups or between job titles? Future research in this area may benefit 

from drawing on the observations of Yerkes and Dodson (1908), who postulated a relationship 

between human work performance and levels of optimal stimulation (or arousal) versus lack of 

stimulation and over-stimulation (stress). Theories such as this could provide a valuable insight 

and operationalisation of "monotony" or "stress" with which to explore their relationship with pain at 

work. 

In relation to the current study, on the assumption that the category "very easygoing" is a valid 

measure of monotony, it may be this negative view of one's workload and of one's pain could be 

indicative of a general propensity to describe a variety of experiences in more negative terms. 

Indeed, this chapter has discussed the importance of exploring attribution style in relation to pain 

(Sections 5.5(b) and (e) above), and attributions made about the level of stress in workload is no 

exception. It is important that future research tackle these difficult questions. For example, is the 

propensity to describe pain in negative terms related to the propensity to describe one's workload 

in negative terms? If so, is this related to other variables (for instance, perceived cause of pain; 

perceptions of chronicity; demographic factors; tendency to somatise)? 

It is important however, in informing and exploring the current relationship between stress and pain 

experience that a clear distinction is drawn between this study's category "very easygoing" and 

"monotony" specifically. This item was intended to summarise the other end of the "stress 

spectrum" whereby it denoted an absence of stress, and was therefore intended as a positive value 

judgement. As such it is possible that individuals making this judgement were not describing their 

workload in negative terms at all. (In this case, this raises issues with the argument that there may 

be propensity to describe one's workload in negative terms). In truth, however, there is no way of 

knowing whether this item was in fact measuring "very easygoing" as absence of stress; or "very 
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easygoing" as absence of stimulation. In order to clarify the nature of this observation, it is 

recommended that future researchers explore work stress and work monotony from a theoretical 

viewpoint such that a standardised measure of stress (for example, the Perceived Stress Scale; 

Cohen, Kamarck, & Mermelstein, 1983) and/or a standardised measure of work monotony be 

included in future designs. 

(h) Pain Response 

Several findings in relation to pain responses present opportunities for reflection on future 

research. These are discussed in detail below. 

(i) Future research on pain response - examining individuals who do not normally act on pain 

One of the main findings in relation to pain response was that many individuals (two-thirds in 

current data) choose not to do anything about their pain at all. Should this finding be reflective of 

populations elsewhere, it would be useful to investigate this phenomenon in more detail. For 

example, are there are any differences between groups in relation to this rate of non-response? It 

was reported in the current study that men were less likely to act on their pain, however it would be 

interesting to explore the extent to which gender interacts with other factors in relation to this 

tendency not to act. For instance, is it that women of a particular background are more or less 

likely to act on pain then men of a particular background? How does this interact with work and life 

in both genders? These analyses are possible from the current data and are planned for the 

future. It may be important for future researchers to include variables, however, that were not part 

of the current design. For example, Section 5.4 discusses the potential role of domestic workload 

in the pain experience. It is possible, even in practical terms, that if "non-work" life demands differ 

between genders, these demands may also influence the extent to which an individual is likely to 

consult for their pain, or to act on it. 

(ii) Future research on pain response - the importance of pain experience in understanding pain 

responses 

One of the main contributions of the current study was the extent to which using an experiential 

measure of pain can be seen to increase understanding of the responses to pain. As such, an 
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experiential measure such as the GPQ provides insight into the nature of the relationship between 

five different aspects of the pain experience and a variety of pain-related health behaviours. For 

example, current data showed acting on pain to be related to intensity, emotionality, and impact of 

pain, and consulting for pain to be related to pain frequency and disruptiveness. It would be very 

interesting to explore the relationship between pain experience and pain response in more detail. 

For instance, why might pain intensity (and not frequency) be important in the decision to take 

medication? Moreover, why might pain frequency (and not intensity) be important in the decision to 

seek professional help for pain? 

These findings also have the potential for informing research on pain interventions. For example, if 

pain impact is a key feature for pain that requires consultation, are interventions aimed at reducing 

pain impact more or less successful than those aimed at pain intensity? The insight provided by 

an experiential approach is of clear additional benefit to researchers and practitioners in this area, 

and should be considered by future investigators. 

(iii) Future research on pain response - coping strategies of individuals not acting on pain 

Following on from the recommendation above, the experiential measures of pain applied in this 

study can be seen to highlight other areas for future research, specifically, the relationship between 

coping and pain. Sections 2.3 and 5.4 discuss the view that care-seeking for pain may be related 

to an inability to cope with pain oneself (Hadler, 2005). However current data also show that the 

decision to consult was related to the frequency and disruptiveness of pain, both of which were 

more significantly associated with consulting than perceived inability to cope with pain after 

adjustment (see Section 4.4 and 5.4). This calls into question the view that consulting for pain is 

reflective of an inability to cope, and raises the possibility that it is reflective of a particular style of 

coping. This is a line of enquiry that future researchers could explore. For example, if consulting 

for pain can be seen as specific coping mechanism in itself, when people do not consult for pain, 

what other coping mechanisms do they use? Are there any patterns in the use of coping 

mechanisms for pain between groups? Indeed given the differences in consulting behaviour found 

between groups in this study (gender; age; chronic condition), it is possible that the propensity to 

use a specific coping mechanism differs in relation to individual characteristics. 
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The field of Health Psychology can provide invaluable insight into the understanding or 

operationalisation of such coping mechanisms. For example Folkman and Lazarus' "Ways of 

Coping" questionnaire (1986) is based on their theory that individuals have the propensity to use 

specific ways of coping (problem-focussed or emotion-focussed) when faced with stressful 

situations (Lazarus & Folkman, 1984). Exploration of this literature and inclusion of a measure 

such as the "Ways of Coping Questionnaire" is recommended for researchers wishing to examine 

coping strategies and pain in the workplace. This would have the benefit of drawing upon decades 

of psychological research into coping strategies and mechanisms, and would provide a theoretical 

framework within which to conceptualise highly complicated behaviours such as responding to and 

living with pain. 

(iv) Future research on pain response - examining the strategies of individuals who can cope with 

pain (as opposed to those who cannot) 

Where psychological theories of coping strategies have been applied in the field of pain research, 

the tendency has been to focus on the coping mechanisms used by clinical populations or 

consulters (see above). In other words, the focus has been on individuals who (under the 

assumption that consulting reflects an ability to cope as discussed above) have either not been 

able to successfully cope with their pain themselves, or are eliciting a specific coping mechanism 

(in this case, consulting). While this approach provides an insight into coping mechanisms 

amongst chronic pain patients or consulters, this does not provide a great deal of insight into the 

relationship between coping style and not consulting for pain. The relationship between coping 

style and not doing anything for pain has not been systematically addressed in any great detail. 

Current findings suggest that there are a proportion of individuals experiencing reasonably negative 

pain experiences that they are attributing to chronic and serious conditions without any help from 

outside sources. In understanding how to cope with pain at all levels, it is these very individuals 

that could provide great insight into current understanding of coping with pain. It is recommended 

therefore, that while future research continues to explore the coping mechanisms of those with 

chronic pain, additional investigation of those who are able to cope successfully in a working or 
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non-clinical context (such as those who report doing nothing for their pain in the current study) is 

also undertaken. 

(v) Future research on pain response - examining individuals who attribute their pain to a "pain 

problem", and do nothing about it 

Current data showed that the most common response to pain attributed to a "pain problem" was to 

consult a health professional. However, just less than one quarter (23%) of those attributing their 

pain to a 'pain problem' did not act on their pain at all. These individuals were also more likely to 

state that their inaction was the result of the belief that the pain would get better by itself, or that the 

pain could not be treated with anything (see Section 5.4). Although these individuals represent 

only a small proportion of those experiencing pain in current data, they provide an opportunity to 

analyse the beliefs and attitudes to pain that may be related to the ability to cope with pain (as 

discussed in 5.5h(iv) above). It would be useful for future research to examine the pain-related 

beliefs and attitudes of individuals who identify themselves as having a "pain problem" and then do 

not present to healthcare services for related symptoms. 

(vi) Future research on pain response - examining individuals who attribute their pain to a "pain 

problem", do nothing about it, and continue to work 

In the current study, doing nothing about a pain attributed to a "pain problem" was related to less 

time off work. Recent literature emphasises the important contribution of the beliefs and attitudes 

about pain in generating and maintaining obstacles for recovery and towards long-term disability 

(Waddell, 1998; Main & Spanswick, 2000; Kendall, Linton & Main, 1997). However, little is known 

about the beliefs and attitudes towards pain that are related to the ability to successfully cope with 

pain and their relationship with work capacity. In an analysis of pain coping strategies, it may also 

be useful to include a beliefs and attitudes questionnaire (for example the Acute Low Back Pain 

Screening Questionnaire (ALBPSQ); Linton & Hallden, 1996). This would enable future research 

to explore the extent to which the beliefs and attitudes about pain and relevant psychosocial factors 

(in the ALBPSQ: attitudes and beliefs about pain; pain behaviours; level of activity; compensation 

issues; issues with diagnosis and treatment; emotions surrounding pain; family circumstances; and 

work issues) are related to the propensity to respond to pain in a specific way. 

369 



(vii) Future research on pain response - exploring the evolution of the association between work 

psychosocial factors and pain responses 

The negligible relationship between work psychosocial factors and pain responses in this study 

conflicts with other literature describing psychosocial influences on pain responses (see Section 

5.4). This raises questions as to whether this lack of relatedness is characteristic of non

troublesome pain, as well as the possibility that psychosocial factors become more influential on 

the pain response as pain persists or becomes more troublesome. A simple additional question in 

the prospective study described above regarding consulting behaviour might help to shed light on 

this issue. For example, is there a particular point in the evolution of the negative pain experience 

at which the likelihood of seeking help is increased? How does this differ between groups? In the 

pursuit of understanding the journey from "bearable" pain to "unbearable" pain, it is important that 

the factors determining the point where pain is perceived to require intervention are explored. 

(viii) Future research on pain response - exploring the discrepancy between perceived (subjective) 

physical work factors versus actual (objective) physical work factors 

Although in current data there little association between psychosocial factors and the likelihood of 

responses to pain, there was a significant relationship between the physical aspects of work and 

actions taken in response to pain. After adjustment, current data showed that working in what 

individuals perceived to be more professional jobs was associated with acting on pain; and working 

in what individuals perceived to be less manual jobs was associated with consulting for pain. It is 

unclear why this should be the case, as in the same data, after adjustment for other factors, these 

work factors were not significantly related to pain prevalence or any aspect of pain experience. 

It is important to point out here that these refer to perceptions of manual- and professional-load, 

which, as has already been reported were not always in agreement with other "objective" measures 

of manual- and professional-load (for example, the standardised SEG classifications) in the same 

data. As such, it is unclear whether these groups were in fact involved in less manual or 

professional labour or not, however, the fact that they perceived themselves not to be may have 

made them less likely to act or consult for a pain problem. 
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This finding can inform future research in two ways. First, it would be useful to explore the 

relationship between perceived physicality of jobs and actual physicality of jobs. The ultimate goal 

of such exploration would be to minimise (if not eradicate) bias and quantify confounding such that 

the influence of physicality of work can be isolated from the influence of other factors. Indeed, past 

research has (understandably) treated the potential discrepancy between subjective perceptions 

and objective measures of work factors as a source of bias (and/or confounding effect, depending 

on measures included) that requires consideration when designing studies. It would be useful for 

future research to explore the most effective way in which to isolate the influence of physical work 

factors, or even to ask if this realistically possible in the work environment. 

Second, reflecting on the potential for disagreement between subjective and objective measures of 

work factors for a moment, it could be that it is in this discrepancy that the answer to a very difficult 

question surrounding the contribution of work to pain lies. The discussion as to whether it is the 

physical aspects of manual labour or the psychosocial aspects surrounding manual labour that 

contribute to ill-health was raised in Section 2.2. This has prompted studies such as the current 

one, examining the relationship between the physical and psychosocial aspects of work. It is 

generally considered unrealistic to expect that the psychosocial aspects of work could ever be fully 

delineated from the physical aspects (80ngers et ai, 1995; Crombie et ai, 1999), and therefore 

attempts are made to "isolate" the influence of psychosocial aspects of work by controlling for 

physical aspects of work through participant selection, observation or statistical adjustment. These 

processes are competent and conservative research practice, and provide an excellent insight into 

the relationship between physical variables, psychosocial variables and pain. However, an 

alternative way of delineating the influence of physical and psychosocial factors might be to 

"capitalise" on the discrepancy between subjective and objective measures of physicality. 

Hypothetically, if researchers could cross-tabulate perceived physicality and actual physicality 

against a pain outcome, then they may be able to create a group of individuals who are actually in 

physical labour for comparison with a group who only believe themselves to be (but actually are 

not) in physical labour. In this way, it might be that perceived manual labour could be examined as 

a risk factor separately from actual manual labour. Moreover, in such a cross-tabulation, it might 
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also be possible to identify a group of individuals who are involved manual labour, but do not 

perceive themselves to be, and to examine the pain profiles of these individuals. Admittedly, this 

direction for future research is somewhat ambitious in nature, and is likely to involve considerable 

resource implications for any researcher attempting to recruit a large enough sample for any 

meaningful comparison to be possible. However, the discrepancy between perceived and actual 

manual/physical labour presents a challenging arena within which future researchers could explore 

the relationship between work and pain in more detail. 
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6. Conclusions 

6.1 Implications of the current findings 

(a) Implications of the findings for what is known about pain and work 

The findings of this study have several implications for what is currently known about pain and 

work, as well as the way that research into pain in the workplace is carried out. These should be 

considered in light of the limitations already raised about the current study (Section 5.4). 

(i) There is a lot of pain occurring outwith clinical supervision or management 

The results show that the prevalence of general aches and pains in the working community is high. 

Perceived causes of general aches and pains vary from biomedical to psychosocial, however, it is 

also common for individuals to experience pain that they do not know the cause of. Although a 

substantial proportion of individual's record pain in a four-week period, their experience of pain is 

not necessarily highly negative, and often bearable. A large proportion of this pain appears to be 

managed outwith clinical supervision, or through self-medication. This study is the first illustration of 

pain of this nature on a working population, and highlights pain as a human, non-clinical 

experience, and as a legitimate public health problem. 

(ii) Demographic differences exist in relation to general aches and pains 

The data show a consistent relationship between some demographic factors (female gender; 

having a chronic condition) and higher pain prevalence, more negative pain experience, and 

propensity to act on pain. Although this is not always is similar to literature elsewhere, these 

findings point to the possibility that differences in pain reporting, perceptions and behaviour across 

these demographic groups are as common in non-troublesome aches and pains as they are in 

troublesome pain, or specific pain types. 

Associations between pain prevalence, pain experience and pain response and other demographic 

variables were less consistent. 
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(iii) General aches and pains differ in relation to physical load at work 

Although there was little relationship between physical work factors and prevalence of general 

aches and pains, the current study provided evidence in support of a relationship between higher 

physical load and a more negative pain experience, as well as a relationship between higher 

physical demands and a propensity to act on pain responses. The relationship between physical 

work factors and general aches and pains in the current study is the first observation of its kind, as 

previous literature has tended to focus on psychosocial risk factors for more troublesome pain at 

work, or specific pain types. Nevertheless, current findings are similar to other observations on pain 

experience and pain response, suggesting that the observed relationship between physical work 

factors and "troublesome" pain may extend onto less troublesome general aches and pains. 

(iv) The experience of general aches and pains differs in relation to psychosocial load at work 

The observed relationships between psychosocial work factors and prevalence of general aches 

and pains and that between psychosocial work factors and pain responses were negligible in the 

current study. However, psychosocial work factors appeared to relate to a more negative pain 

experience. The relationship between psychosocial work factors and general aches and pains in 

the current study is also the first observation of this kind, as previous literature has tended to focus 

on psychosocial risk factors for more troublesome pain at work, or on specific pain types. Current 

findings are not dissimilar to observations on pain experience made elsewhere in the literature, 

suggesting that the relationship commonly observed between psychosocial work factors and 

"troublesome" pain may also extend to less troublesome general aches and pains. 

(b) Summary of implications of the current study for future pain research 

Assuming that the current study is an accurate representation of general pain at work in the 

Scottish working population (see Section 5.4 above), ideas and recommendations for future 

research were discussed in detail in Section 5.5. It is useful to summarise some key areas that 

have been identified in the current study that could benefit from future research. 
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(i) Changing the focus of pain research from prevalence studies of chronic pain to multidimensional 

studies of all pain 

The current study argued against several assumptions made by previous pain research, and 

demonstrated these all to be important avenues for future work. Specifically, it is recommended 

that researchers consider focussing on the examination of: 

• pain other than chronic pain and the insight this could lead to for all pain; and 

• pain experience outcomes and pain response outcomes (as well as pain prevalence 

outcomes). 

(ii) Exploring the nature of the variability between perceived and actual measures 

The current study uncovered a number of inconsistencies between subjective and objective 

measures of individual factors. It was argued that while this discrepancy led to difficulties in 

interpreting findings, it also has the potential to add to current understanding of the relationship 

between pain and work in future research. It is recommended that researchers explore the 

following areas: 

• perceived pain cause versus actual (diagnosed) causes; 

• perceived exposure to psychosocial variables versus actual exposure; and 

• perceived exposure to work variables versus actual exposure. 

(iii) Exploring the journey from "non- troublesome" pain to "troublesome" pain 

Future researchers should consider the inclusion of all pain in prospective studies in order to inform 

the relationship between pain that can be tolerated at work, and pain that cannot. Specifically, the 

following approaches are suggested: 

• development of the use of a "normal" pain cohort, and the exploration of what this might 

comprise; as well as 

• examination of the diagnosis process (including self-diagnosis) and the evolution of the 

chronicity of work-related pain. 
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This approach could be utilised to shed light on the individual psychosocial and work differences 

that may influence this journey from "non- troublesome" pain to "troublesome" pain. 

(iv) Inclusion of Health Psychology theory in the examination of the relationship between pain and 

work 

Finally, Section 5.5 discussed several areas of Health Psychology theory that may have the 

potential to increase understanding of the relationship between pain and work. Specifically it is 

recommended that future researchers explore the potential contribution of theories of: 

• somatisation and its influence on pain and work; 

• attribution, in relation to attributing cause to pain, and the interaction of psychosocial and 

work factors with this process; 

• stress and coping, and their interaction with pain, work and individual factors. 
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8. Appendices 

8.1 Appendix A 

(i) Piloting questionnaires: "Pain in the New Millennium"; and "Your Job in the 
New Millennium" 

(ii) Preliminary research letter sent to supervisors of participants (Pilot and 
Final Study) 

(iii) Information sheet 

(iv) Final Questionnaire: "Pain in the Workplace" 

(v) Further research information sent to supervisors 

(vi) Supervisor Questionnaire 

8.2 Appendix 8 

(i) Test-retest reliability analysis 

(ii) Job Content Questionnaire (Karasek, 1985, reproduced with permission) 

(iii) Coding of pain type 

(iv) Coding of pain cause 
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I try to avoid medicines if 
I can 

!i.~~ iu-ugormaJQooi'i wm 00 held ii'i Qne STRICTEST cot1~idence 0111 comlP~Qer aim! wm ou-uilf be ~llet1 blf qne lisQeo1 resealrchero 
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IP~O[fil UIi'i1 tt!hJ~ rNJ®w IMlH~6~1i'i11i'i10li.!lm -r (51 

r,.mlt~'li:; 4:1·,"i4U·,!.ft4Ii'·~I~uii*·'d"EU'_1 
.• T;·.--;··-'_··c_,.·.~ _. , 

'~.~@H@VlI!; :~fr'@)~©>[fU](~¥«i1~*«;umfl»Qd(Q)ffU$:CQjif:<dloW~W@li'i1tt.iill~fPJ@«;~·©if jpllIDorro •.... 

···~;i~1!iIBI.~'~;~~r;~~~~~;.:::~z: .:@: II 
. -PL.-EASE-MAKE SURE-YOUFI(i. IN-~ALL:SECTIONS-

.- - -.--.----:----.: .. -~.:-"------~ -' .... _-." ----.----~.- .. -:::-~ .... ~ .. :~-:-, .... -.. _;: .-~ .. -- -., .... ---.... --.---~ -.-----------.. -.:.-----

··2E'iT:ui®~@Illl~~~:@[:!W~nliil:·" 
VI1:i® ~o 

~I a I rarely had any pain 0 0 a The pain was mild 0 0, 
b I had occasional pain 0 0 b The pain was uncomfortable 0 0 " 

I had some pain often 0 0 c The pain was moderate 0 B~ I had pain frequently 0 0 
d I had some strong pain 0 

I had pain all the time 0 0 
e The pain was severe 0 0 

:1 d 

The pain was intense 0 0 

3' .©@!RlUIi'i1@:\lMDfrlhr:·!)2)~otriJ·';::' -,._, .... , .. ';;';:1 
. . VIS~ ~'o' 

·A)te~<Q)ltfl@U1l~~l@#W:~[i~;<Q)V'. j)))~O ~ 
VIS® ~4) 

a The pain was difficult to 
cope with 

" b At times the pain was a bit 
hard to bear 

c Sometimes I just couldn't 
stand the pain 

d The pain was unbearable at 
times 

0 011 II" 

0 DI Ii' 

0 OrL 

0 011 II d 

I felt upset by the pain 0 0 I: 

The pain got me down 0 D 

Pain has made me feel 0 D 
miserable 

I felt the pain was wearing me 0 0 
down 

.1 ('i O!i1lilll»iill«;~ 

b 

:I C 

:1 d 

e 

Pain upset my normal routine 

My social life was affected by pain 0 0 I: 

Pain stopped me from doing the things I 0 0 [, 
wanted to do 

I could hardly move for the pain 0 0 f, 

Pain made everything come to a standstill 0 D 

"®Wllil®lfx~~@~tt!liJ@ ll»iillurro1 
(please answer) . .. 

·1: .. wH'u~~i~~!lJI®~t9l~ij~@ 
·····.:!Pl®orro~(~i.·· 

................................................. 
"1:1 ~ 

•
••••• 

~ . ... ' 

. . 
", ...•........ 

Aii i!rnfio~malaio!rn wi!! be Ileiol i!rn &he §1~iC1IESl cO!rnHollSi"Jce O!rn cil:lmil!JUe~ B1!rnol wm ol1'illf [I:Ie $$e!rn [I:Ilf Ulle li$q<aol re$<!!aJ~chern 

3 



---j 

---I 

_. 

--I 
-j 
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JFl@JO[ftl UIi1l 'il:1ll1~ IM~~ IMlO~B®IllHlilnllJllMl [ 

Vl1:'J~ 0 ~oD 
II ~~ ~.- ~.Iease go. to Sec~ion, D, ',' ': 

II 

Df! )I~$$ 

(lbJb WfrU~~;~~~ftD1l~}Iro~~®'i@~~~O~W11(@©Jll@~~®1' __ ;, ; .. ': •. ': '."" "-" 
. '. (plea.se iryioaMwer/" ... 

T" -... ~ 

'«@p ,······.·.;WrID®;~lfun~'IM@©lo~nU'il®~:\;:,""· 

((d)~ • 
.I 

Pre®critpaioil . 0 . NOil-tpre®crupaion . 0 
Oaher 
(please state) ................................................................... " ••.•••..•... , .....•••••....•.•.•..•..•.... 

!Q)o©lW@t!ll®(§)l't([fuo®,mru~idlfi©of111® ... 
W©!lnrri@Rlf1,<> ., .. " ...•..•••. ' ." . 

'Ii'®$ D ~(Q)D 

Of! .JI@§J, 

Uf!/JV@ 
1===> 

'~@» ~Ihl©. ®©il oil? 
. (fPJD'@ini!i@ @/JV~w@rr) 

,I' ~~&1CID»"~Il'(Q)UiIll,'Wllufi~lfo"©ff:Wil~f®@):~~@[pl@©lordJw©1QJr @l@~,fdffi® ·rM~©10@nUil<&W©M.··il©©~1'·' 

D Boots 

D Superdrug 

o Other chemist or 
pharmacy 

Other (please state) 

D Pharmacy within a 
supermarket 

D From a supermarket 
(on general shelves) 

D Local grocery shop 

, -:::~~~~Z!~~~~~rs~~i~~~~~'";~i',:;;(;'~~:1 

D Health shop 

D Local confectionerl 
tobacconistlnewsagent 

D Petrol Station 

Aii in~OI~maJqioil wm ible l'ieltOl iil ahe §l'RIC11E§1' cOlil~io1ence Oil comlPQ.!ae~ aJilill wm OU'lil1ible ®e~m toy ahe ii~aetOl re§eaJrchern 
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~l 

l 

-j 

! 

r··1 

i 

t __ 1 

ii»@lUIfil nlfil \tllil~ ~~~ ~O~~~Ifil[filQtUllfiTil I---T-~-

:I«Ril~, 
_ .. ,.' .'.- .-

Wllilw«lln«llWC9JIlJl!bJlUJWW@lUJli' !iiiil®«lIfictu!Til~ nlTilftlhl~@lhltcilIPJ1 
D Convenience/local to me Dean't get this p~<:lduct 

elsewhere 
D Convenient to combine with 

other shopping in the same 
store 

D Convenient to combine with 
shopping in shops nearby 

D Was getting prescription at 
same time 

D It's near the doctor's surgery 

DWider range of medicines 
available there 

D Familiarity/know my way 
around there 

D Local pharmacist knows me 

o Could get advice there 

D More privacy when asking for 
advice 

D Nobody asks you why you 
want it 

D It was cheaper there 

D Other (please state) 

i:~(3f 
Didn'~ malte 

anl{ olmerence 

D 
1OIa1nn2lWalY 

D 

;I:~(~~) ,..rn~i}jW~~~W ~~~:~fril®.j ....•.. 'C •• 

. ,. . . ... .6!Til@till'(!Jj©fr6@!Til~tt@ (!Jji!\l«il®1i'@iliIDlTil«il1< 
';1\'; ([O}) ".!F@!i'lhlc9J~J~i!\l!Slfril~~®i'l'@aJJ 
, ., 'il@i.j}f~l1iltillil®!TiJ'iJ®(d]fi©nl1il®1 

Easy 0 
Difficult 0 

I didn't read them 0 

o 
o 
o 
o 

I took it once 

I took it twice 

For about one week 

For more than one week 

{~}:~Ii'@§J@Ollj®uonUGil~arrn~~llil®"" 
it ... ·. >'I1ili1®tdIiitH!Til®'?"" .... .. 

Yes 0 NOD 

'. (!ill) 'Wl:rIhlW«ilDtdJJf@IlJl~fr@[lilfr@l~dJro[llJftlhl@ 11ili1®«ilD~UI1il®? ... 

o The pain got better o I ran out of mediCine 

o The pain got no better, so I went to the doctor o It didn't work 

o I only took it when the pain was really bad o I switched to a different medicine 

o Other (please state) 

•....... " ...... 
'. . .. . 
1 ..... '.,~"". 

Ail ingormaiion will be held in the STRICTIEST con1idence on comlP!Jae~ 21nd wm oni}, be seen by the ii;:;ied re;:;earchern 
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tpl©Oml ~ITll tl:tQ(~ lNl®w rMlm®8ilITllhJlIM 1--- u --r--- -r 

Disagree 0lsagl'52 Have no Agree Agree 

-1 II ~ "The chemh.t 0i1,) 21 9)0001 soa.orce 01 strongly slightly opinion slightly strongly 

adivice/iViffoM'l21ftoOB'i 21ItlOa.oa miB'ior lO'airv 0 0 0 D 0 problems" 

Disagree Disagree Have no Agree Agree 

2 "I~ i$ importaJni ~o have ruongly slightly opinion slightly strongly 

medlicirvei1,)/ireaIDlervw ihaa you can buy 0 D D D 0 io help relieve miB'ior piIIiB'i problems" 

-I 
"AdlveriisiVl!ll helps me to leam whaft 

Disagree DisaQI1'te Have no Ag .... Agree 

I 
l strongly slightly opinion slightly strongly 

types or brands of piIIiB'ikiUero yo!.! cilln 0 D D D 0 buy" 

I "Iff! iIIm aa all unsure aooui en pillin 
Disagree Disagree Have no AgfH Agreo 

I ~ strongly slightly opinion slightly strongly 

J 
problem, I always look gor proQei1,)sionai 0 D D D D medlicall iIIdlvice" 

"You !llet goodl value for money 1rom al 
Disagree Disagree Have no Ag .... Ag .... 

is strongly slightly opinion slightly strongly 

lllocaOr'i1,) prescripaion" D D D D D 
Disagree Disagree Have no Agree Ag .... 

~ "I~ is fllJeriediy i1,)211e ao ~lte ai1,) many 21$ strongly slightly opinion slightly strongly 

you wii1,)h of ahe p21inltiliero you cilln buy" 0 D D D D 
"1 "Iff you ~lte the lOainltDiler ioo o~en, i~ 

Disagree Disagree Have no Agree Agree 
strongly slightly opinion slightly strongly 

mall no& Ibe enecaive when you really D D D D D need i~" 
· .. ·Oi'sagree "'Oisagree . . . "Have'no' Agree A"gree" 

~ "Iff I 21m in paiB'i, ! IPrede~ ~o iIIvoid ~lting 
strongly slighlly opinion - slightly fitrongly 

alUlY p<lIinltillero" 0 D D D 0 
.......... ",. Disagretf . . Disagree' . ·H,hiIHiO······ Agree> Ag .... ee 

9 "The lPalinldiiero lIoU cilln Ibuy iIIre goodl 
strongly slightly opinion slightly strongly 

\falue Uor monell" D D D D D 
Disagree Disagree Have no Agree Agrea 

~I} "I read! ahe ini1,)~rl.Sl:~ions cillrel'uUy bel'ore strongly slightly opinion slightly strongly 

~kin9J 2J painkiller ger Ulle firot iime" D D D D 0 
u ~'l "PeolPle iIIre lei1,)s Ii~ely ae bo~her ~heir 

Disagree Disagree Have no Agree Agree 
strongly slightly opinion slightly strongly 

dlocioro wiah miB'ier paiVi IPmblems D D D D 0 now2Jd2Jl/i1,)" 

Disagree Disagree Have no Agree AgnHI 

'12 "You cannoa rely en the U>.!~S 10r strongly slightly opinion slightly strongly 

~reaftmena ier pSiin" 0 D D D 0 
~I ~3 "Doc~orn §omeaimes 21dvise you to use 21 Disagree Disagree Have no Agree Ag"", 

- j 
remedllf lIou cSin bUll ffrom ~he chemisa in 

strongly slightly opinion slightly strongly 

ordler ~o $illve monel'! 1o~ ~he ~~~§" 0 D D D D 
............. _ .. 

~~ "I feel ~ha~ I've w~s~edl ~he doctor's qime Disagree Disagree Have no Ag .... AgnHI 
when I 21m Qolo1 ao inn}' $omelthing lfoU strongly slightly opinion sllghlly strongly 

caVi !lIsit wilthoUl~ 21 [Dlrei1,)cnpiiori" D D D D D 

ft.11 iB'i~owmaJQioi"l wm be helo1 in ane §TRIC11E§T con1idlence orv COmfllJUlqe~ ,lIVidi will onllf fae seen rolf ~he lisqedl weseiElrchern 
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11 

'11$ 

~~ 
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~8 

~~ 

,,120 

~'i 

OJ d!~ 

d~~ 

l?>iIDOIlil nUll tttl1l® ~®wg U'&Jg~~®UllUllBMITi1il 

Disagree Disagree Have no Ag .... Ag .... 
strongly slightly opinion slightly strongly 

"IV i am in pillin, I am conflo1ent thillt I cilln 0 0 D D 0 decide whaa to buy io ~reilla if' 

"ii is much more convenient to iiIIsk ihe Disagree Disagree Have no Agree Ag,... 
strongly slightly opinion slightly rnongly 

pharmacisa VOl' advice than to go to the 

0 0 D D 0 dociol''' 

"PeOlOlle shOl1lld use pfnallrmalcisi§ ~o~ Disagree Disagree Have no Agree Ag .... 
strongly slighlly opinion slightly strongly 

advice mows oinen rather ahaUl always 0 0 D D D goinQj to ii'ue doctor" 

"I dOUl't geel I know enoug)h about ihe Disagree Disagree Have no Agree Agree 

strong) pain!tiliere you can now bUll strongly slightly opinion .lightly strongly 

wi~hout IPwesc~ilOltion to [IN! cOUl\lideni oV D D D 0 D l.!§iUlg) ahem" 

"U§ualiy I just i." to kee5Jl OUl going Disagree Disagree Have no Ag .... Agr&e 
strongly slightly opinion slightly strongly 

when I'm in [pOllin" D 0 0 0 D 
"When I am in pain, I usua!ill slo\l\l down DlsagrH OisagrH Have no Ag .... Ag .... 

strongly slightly opinion slightly strongly 
straight away to give myself the best 

D D 0 D D chance oq recove.,," 

"The amm.§nt og 5Jlainltmern you can bUll Disagree Disagree Have no Agree Agree 
strongly Slightly opinion slightly strongly 

in shops shol]id be resa~ic~ed" 
0 D 0 0 D 

Disagree Disagree Have no Agree Agree 
"Anyone cal'l ia\!te aJn}! a}![pfl og [painkilie1 strongly Slightly opinion slightly strongly 

ahey waB'la" D 0 D D 0 

W(§@~D'®O!rO\t@IJ'@®\tOO o!rolleiTilcdlm~r<QllW~ihl@'!M @&l®W·olto®lIlQ11J' )f@\lll\t©(@@It\t@®ihl@lPJ® @l1fil©J 
'.' @lmro@!rofiltfi@.~®~«;:~@l~'Ihl@)~OnI1uF~~l1il\tU'@®.@IJ'©1(Q).«;:~~~ '~¥ ~@lJ'o®®.~@ihl@BIPJ . \lll®' ©J@\t!hlfi®. IPJfi@@l®@. 
@1Til~lJ'j@J\lllIJ'\lil~~~<Ql©l@n!ro~fr\J~;ilJ;@~~~IOl~O@*i.d.: •. ' . '.' " .. ,' .' .••.. ,'. '. ,.' '. . '.J~ 

'-''---:I~ 

::. 

1" 
Ai fiO .... ~. J~~~if5""¥·~~':!l~~'J"t:~?:~~~ .... ~..... .; 

~.. . ... 

I ,:.' '~';><" '-:,'" "::.':!;,:>,,:l ,::'~-:; . ::': 

i 'End of questions 
t___ .. . . '. -- .. 

,----------. --- ...... -:--------, 

._ ...... T.·.· .. H.·i :.A.·,· •. ~ .. N ...... ·.KJ·~'y._ ... ~ ..... ·.U.lIVJE.· ... ·.R.· ... :y._ ... · ... · .. · .M.:i~.·.~.·.· .. ·.c,.'.". H .. _,.·.F .. 9 .... :._.R ... ~ ..... ·'!. _OiJ~T .. ~. I. M.··. · .. E, .. ·.· .. ::.: .. ;;;o~ 
~. 
~ 

UNIVERSITY 
of 

GLASGOW 

Ail il11lvowma~ion will be heirol in qRle STRICTEST con~o1el1ce on com[llli.!tew aB'l(JJ wi!! only be seen bll ~I'le iisaed ~esearchere 
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GlLA§tGOW 
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"\rt 1 
·Pain ........ . 

'~;:'" ~.:'" .. ~ ::: ... ~:.,' ... ,.~ .. " 

~@~@Ililfr rr®~@~rr~1Ju 1Ju~~ ~1Ju@~1lil frlJu~fr 1Ml~IlilV mTil@rr® [P)®@[P)~® ~rr@ ~1lJJ\nf®rrOIlil~ {frr@1Ml !l»~OIlil O!1il 

frlJu®orr «il~O~l1 ~o'(§®~ ftlJu~1fil rru@~ 1Pl11'®,(§O@IlJJ~~V 1bl®®1lil ftil'u@IlJJ(gJIM, W® ~rr® ollilfr®rr®~fr®«il O!1il 

1lJJ1lil«il®rr~WlIfil«ilollil(gJ 1li1il@!7'® ~1bl@1lJJ~ ®v®rrvrdl~l1 f1»~OIfil ~Ililrdl [P)®@(P)~®~~ @frfrofrllJJrdl®~ ft@ ofr, lil'u@ 

~@~~@WOIlil(gJ ~lUI®~~O@Ilil~ ~m ~~Ik 11©1lJl @1bl@lUIft y@t\1lrr ®~[p)®rro®Ilil~® @{f [P)~OIfil1 ~Ililrdl ~il'u® ~~frO@Ilil~ 

ftlh1~~ V©1lJJ 1fil@li'mTil@l~~V ~~@ ~@ «il®~~ wutt!hl ut 

r~®~~® It»® ~~ ~~~1lJJ1i'~11® @l~ tpl@~~Olt»ij®1 ~@ ttlJu~tt ~® ~@lllil 1lJJ~® V@lUIU' rr®~[p)@Ilil~®~ tt@ 

nmTil[p)li'@v® @lUIrr IlJJlfilrdl®Ii'~~ll'ilrdl61l'il(gJ @{f Ihl@w 1Pl®@\PlH® rdl®~~ wofrlJu !l»~UIlil @Ilil ~ rdl@ll1~ft@=rdl@lV It»~~o~, 

~~~ nllil{f@li'mTil~~O@1fil ~m Ibl® [1'®mru~nllil (C(g~[F~[Q)~~lmt~,l 

@Ifil ~@M[P)llJJft@[1'9 ~Ililrdl ~~Ilil @IlilOl1 Ibl® ~~~®~~®«il IblV fril'u@ 

rr®~®@lU'~IJu®~ Ou~fr@«illt»@~©~, 

~{f V©1lJJ ~(gJ[1'@® fr© [p)~rrfro~o[p)~11®1 [p)O@~~@ ~O(gJ1fil @Il'il ttlJu® «il©frfr®«il OOIlil® Ibl®O©~, w@ @l[1'@ @l~[)zOIlil(gJ 

V@1lJJ tt@ «il@ fr1JuO~1 ~© ttlhl@ltt w® [)zllil@~ V©1lJJ !hl@l¥'@ ~@Ilil~@lliltt®«il fr© (gJD,(§@ V@1lJJ1l' DIlil{f@U'mTil@lttn©Il'iL 

·::::TH1SPAGE.WllL BE REMOVED. FROM' YOURQUEstIONNAIRE\;,jHENWEfREc'EIVEIT~ ;,::i':,':' 
. :,'.: .. .' " " 'AN~:V\IILLNCrfBEus'EDTO iDENTiFY y6UAT~NV.·~T~GE);;n\:~.J; ., .... \.) ....... . 

Joanne Rainey and Dr. A.J. Asbury 
University of Glasgow . 
Dept of Anaesthesia 
Western infirmary 
Glasgow G11 6NT 

and Prof. J. McEwen 
University of Glasgow 
Dept of Public Heaith 
lilybank Gardens 
Glasgow G12 8RZ 

O{f V@1lJJ ~@IlJJO«il OO[)z@ ft@ Ifnllil«il ©1lJJ~ mTil©[1'® ~1bJ@llJJtt ©llJJrr W@[1'[)z1 !l»O®~~® ~@Ilil~~fr 1lJJ~ ~fr ttil'u@ 

~«il«ilU'®~~@~ ~Ibl@'(§@, 

An ill~owmaJfti(m wm foe heidi ill ~l'ie STRICTEST cOllfidJeuH:e 01'6 comlPuqe~ a1m:1J wm olliy Ibe §sell itly ihe ~i§~et01 ressaJrcl1ero 
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1j2J@l rrlt JL =!¥J@D!TIl 
"r-'~' .' . '~" ... -'., 

llHl~lNl~ VOU IFO~ ~(G~IE[E~~(G 10 1~[¥{lE [l2l~~1 

i[1)'~GlJifif®lr@kil" 
:·:~~~'ij~~~'m<0) 

Yes 0 
9fl J!®~ 

"~ .• [F©~~~il~[pl®OU1l9\3W:rro@l~:~D©1;j(Q)JUJ@~f" ""' ..... . 
'P8oos/S wdrOfMIE5Ji'i1!lwer w.<tWiriIONfEof@'ceroDiowffo'iflUPree IJ'jOJt8S 

(~) «;t) 
I saw a doctor or 0 I used a prescription 
dentist medicine that was 

I saw a nurse/health 
visitor o 

I saw another health 0 
professional 

I asked a pharmacist 0 
for advice 

Ufl Jj@DJJ cdJocdJ ~fIVy! @fl 
giJrJ®~@, !P9®~~® floUU OfIV 

7fHU~ ~®(!;go©fIV 

(31) .... , .. , ... ,.... .' ....•. . ... 
WIl'u~flli~lOJlP>®U1@<dl~~ ~ ,;" 

., m~MUfr~~@@DIl'D(9JI1fr"ii~ 
~1rol@1lil7' '. o A medicine/treatment 

was prescribed 

O I was told about a 
medicine I could buy over 
the counter 

:10 I was given general 
advice about my lifestyle 

n 0 I was referred to another 
health professional 

'0 I was told to come 
back if there was no 
improvement 

already in the house 

I bought a medicine/ D 
treatment you can buy 
without a prescription 

I used a 
medicine/treatment 
you can buy that was 
already in the house 

I used a "Home 
Remedy" 
(e.g. a hot water 
bottle, hot milk) 

Other 
(please state) 

Uil y©DJJ cdJocdJ f1V©~ ~IT®~~ ~iJrJ® 
!p~OffD, !pU@~~@ floDD OffD 

7fHD~ ~®[:~O©ffD 

t(lal) 
. iF@ir wfr"i~ft ir@aJ®@1rIl <dlo<dlW@(l,.g 

<dl@«::fi<dl@ lrIl©lfrft@ ftl1\e~I1ftfr"i@ 
JlJ)l31iU11 
D A health professional told 

me in the past not to use 
anything 

,0 

o 
.,0 

o 
'0 

'10 

A pharmacist advised me 
not to use anything 

I thought it would get 
better by itself 

It was not serious 
enough 

It is not necessary to 
treat it 

It cannot be treated by 
anything 

I try to avoid medicines if 
I can 
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"~, ~®~©~~!i'®~@Ii1l'il®,tdl®~«;!i'n~\W@Iro~@V.tdlnW®[f®rru~ @~~®~~ ©1f ~@OIroo 
, ,.f(Q)!i';~<ID~!hl~fr&l~®lmru~rru~jW©!l§-,~@lbJ~#,OJJ!flldl®!i" \)flE~ "n1f 'W@UB Ihl<ID%7® 'friliIDrdl 

,,;~~:~~!~l:~~~~~~~I~m~o:~~~~~~~~~~~~~~d~~dl~iIDnIro nn~® ~!hl<ID~ 
'·:,<dI~·<Q;!i'DIl»®©loUil1t!hJ®·ij®®ft~_w(j®Ili®L~··"i ';," ," 

" _ " __ •• ~." •• - ••••• ~'.'" ••• _1 , _. '+._ .' ,-

i""" ...... c . .. ... ", ' --.--::-::--. """ :"" ;' ,'" !':" ';' :'.' , ','" ". . ':", . ,. ' . ,' ... ,' .:., '.:.;-: 

I ,PLEAse MAKE 5UREYOU·TtcKJYES~,.OR .'N<Y FOR ALL QUESTIONS' 
! .'. ;'; ~ .. _. · ____ : .. ::=-=-~ !_'':- _ ._~.~. _ ,; ,.::_ • ...;;_-'- ._'. ___ • , __ . C.: __ •. _. ___ ,_ •. ;. --=.':;:_;:;':~; ;,::,::~:,;"~' -:,~: . '. ~ ,;..:.. _::'r~,. '_,' ,~: __ :_.' .~;~_:.: . ..:.._ ~,_". __ .:~. ___ :. ".;':_ .c : ___ .<'::-':.'~::':.._ 

.... -:, ,", i ':~': :;0: :;:~.;, " ~" · .•.•• lr!i'~@M<e)rru~j@fjp1,®DIru. 
Y~$ No r 

., a I rarely had any pain o Dc 

., b I had occasional pain o 0'1 
I had some pain often o Ot 

'I d I had pain frequently o O~: 

... I had pain all the time o Or 

"'3 <C©!l2lnllil®Wi7n~lhf®~DlTU·:X.' 
Yelll INJo f: 

01 ii: The pain was difficult to 0 0 cope with 

b At times the pain was a bit 0 D~ hard to bear 

.. c Sometimes I just couldn't 0 O~ 
stand the pain 

d The pain was unbearable at 0 O~ 
times 

,(l) ~fMl~@«;U @1r ~@Ollil 
'\f®~ 

a Pain upset my normal routine 0 
.f b My social life was affected by pain 0 

x Pain stopped me from doing the things I 0 c 
wanted to do 

d I could hardly move for the pain 0 

:J e Pain made everything come to a standstill 0 

T:l'~fi'il~@Ilil~n~@~.!P5$nllil 

The pain was mild ~ ~E 
J b The pain was uncomfortable 00 

,\ d 

".I e 

., f 

The pain was moderate 

I had some strong pain 

The pain was severe 

The pain was intense 

o 0, 
00 
00 
00 

" ~'.~rroU@1tO@llil~U@W®~~@1f !p)@lOmr 
Y®,., INJo !'i 

~I • I felt upset by the pain 0 0: 

II b 

.. , d 

H>iJ(jl 

The pain got me down 0 0 

Pain has made me feel 0 O' 
miserable I. 

I felt the pain was wearing me 0 0 
down 

D~ 
,Qi WIhl@!i'®~iID~ 1t!hl® ~iIDOllil1 

(please answer) 

0 
0 

0 

0 

Wfriltill1t«;<ID UB~®«lI~fril® 
~iIDOlro1 

•• ~ ..... ~ •• ~ G ........... e _ ............. ~ •• 0 ••••••• •• 

l:( 

'1EN6w'g6'i~:t 
\:~Section:"e~~ 
~S~t};:ts;;;~~J'~~~:t ·T.' 
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.' ·~(~~)'.··: •• ·.~!~·~:~fi~;®.:.,~···~~~O~ij~~;~~W '.: •. ~' 
If flO ~~===;;:;;;;;;;;;;OiIIIiiiiiiiiiiiiiliiiiiililiiiiiiiiiiiiiiiiil 

I v .. D NoD ~_ ~·rt. - _ :2;~-:>':' I· 1" 

8!J lI!gS 

J~~» W!hl®'f(~@~Q[fu@' mi<IDm®©~~ihln~m®©lO~Oll\l@'? 
(pleasetrytoa'hswer) 

~ 
'T 

,.-.-,' ... ", ... ,,--, .-

l~©»':;!'!!~i!~~!:'C:j«![n~crru@:;~\ ' ',:.c:,< ',:':>:",'::;, 
NOUl-prescripaion D 

O~her 

(please slade) ............................................................................................................. .. 

[Q)ndJw@{lj]~@lt'i1!hln@ilM)@.~O@ llmJ@"· 

W@llil(j~®Olf1, ,:·>r,. , .....•.. , 
Vce~ D ~@ D 8!J IlirtJ 

:Ii-' :> 

«(ijJ) '1«®» .WIhl@@©i1 5111 
, . ([PJO@iOJff>iP) &!U'O@W@U')" 

U!J lI@$l[ 

:l,~~~@l»~Ii'@mru'.~lruD©W.;~f-ttlru~®@~~@~~dlfi©1W@;M(gJ@QQ!hJ(?J!llJU~cQlfi~fi@®.~@llil11@t9)~1 .. ,~i""· ·1, 

o Boots 

o Superdrug 

D Other chemist or 
pharmacy 

Other (please state) 

D Pharmacy within a 
supermarket 

D From a sllpermarket 
(on general shelves) 

D Local grocery shop 

~ 

:;:<lrJ",;:~~~i!Wfe~~~~~*~r~i~~,~i<~'!i~~ 

D Health shop 

D Local confectioner! 
tobacconisUnewsagent 

o Petrol S~ation 
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J~IQ)l'· ···Wfrij~<dIu([i] Jf©~ IbJ{!j]WV@01JJj'!I11il@<dIij©i!rl1®fiITUUIM~~ItiJ©Jli)? 
.. dC~n~enie~c~/loca.lt~me· - Dca~;tgeithis produ~t 

o Convenient to combine with 
other shopping in the same 
store 

o Convenient to combine with 
shopping in shops nearby 

o Was getting prescription at 
same time 

o It's near the doctor's surgery 

elsewhere 

DWider range of medicines 
avails ble there 

o Familiarity/know my way 
around there 

o Local pharmacist knows me 

DCould get advice there 

~(3r ·l¥'3(Q)\VM;~®~O.~o©1W(Q)~~~~~~~nITil~·,~ti'$~tt,w(Q)rrnfi'[lll~nrro? .•.. 
IDiIllVl'q m2llle 

alVlll dme~eilce 

D 
\IJlaliCle a little biq 
o~ iiII oJme~em:e 

D 

r- , 

o Nobody asks you why you 
want it 

o 1\ was cheaper there 

o Other (please state) 

"i'oollQhe 
[CIiaiin al1!I:l'alY 

D 

'I~{~~ .1HI«iJW @@l®WW®U'®ltll'u®. ....,\ •••...••....•. 
nlTil®ftIi'M~UO©ITil®U©,l!lllTilcdJ®li'®ft~ITil«Jl? 

1F@1l'1l'u@~U@ITil(gjIl'u@l'W® W©1!ll 
'\i@l~®1Til ltll'u®m®<dIu(GolTil®1 

Easy 0 
Difficult 0 

I didn't read them 0 

o 
o 
o 
o 

I took it once 

I took it twice 

For about one week 

For more than one week 

'IA(i;)~Il'@~.@lUl ®ftDOOft@l~UITil®itll'u@ 

.. . '. Uilil®iIilD~nlTil®1 ... 'l~HI! 'jf®1J) ,I 

YesO NOD 

(dl) WIl'uW <dIu<dlW©1!ll ®ft©jlll It@llkolTil(gj ftll'u®,Il'il1l®<dIOl\:OITil®1' 

D The pain got better 

D The pain got no better, so I went to the doctor 

D I oniy took it when the pain was really bad 

D Other (please state) 

1f 

HI! I!i© -
o I ran out of medicine 

D It didn't work 

U I switched to a different medicine 

rl''JII'] 
~NoW' go' t~~;~: 
. Parl2:, 

•• '~. 01 , ... ; " ". • ~ • 
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~@lrrlt ~ = 

Other 
(please state) 

~. ,... 

aJ ~ 3j@!lll~ D©llt»::' . 

W@wlk\ 

(please tick ONE 130)( ONL y) 

Mostly manual D 
More manual than D 

non-manual 

Roughly equal D 
amount manual, 
and non-manual 

More non-manual D 
than manual 

Mostly non-manual D 

Mostly unskilled D 
More unskilled than D 

skilled 

Roughly equal D 
amount unskilled, 

and skilled 

More skilled than D 
unskilled 

Mostly skilled D 

~ OUil@lUil@lW@IJ@l@®3j@@lIJ,cdi@3j@{!!]®lJlermi: 
Under £10,000-

£1c=J00 £2e:=f0 

£25,000-

£000 

U(f J!®~ 

. .... . ..... . 

IF<<lir~(CilI07!~~\9J?:'' 

[I] months 

c "'n®'~@~lJn@lt»: 
(please lick ONE 130)( ONL y) 

Mostly non-professional 

More non-professional 
than professional 

Roughly equal amount 
non-professional and 

professional 

D 

D 
D 

More professional than 
non-professional D 

£40,000 -
£5000 

Mostly professional 

Over 
£5000 

. , .. } , .. f·~}),-3·.:!:.f: ' .. ·'_-sr:· .. ~:.·;.'.·-?·. ,.·'-·· .. :, ·.-· .. ,'~[ ... -.. , -], ... '_": .··.1. :·.·· 1 
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@l 

[b) 

.~ .. , 

@l 

[p@jIli:!2 = W@rr/k[ 

IHl@WITilil~U)lW'O'ul!illlJJ~@@W©M,&§@ij'{:>{ 
on an average day o=J hours 

in an average week 

Permanent 

D 
Other 
(please state) 

[I] hours 

Temcrry Full-time 

D 
Other 
(please state) 

Part-time 

D 

® IQl@W@M~@Il'Ilt~«;@lJ'BW@Ifil@©lI1U@l~'\!2)1ffIU(ci<eiIrn@M~«®iIDlfil'ij~!PlITilil~IJ.il!PlIl'([j)ik.~1' 

None of the time Some of the time All of the time 

D D D 

il© :. '. '. '·cJ'owhat. e>d$nt.doYCl~OrgElnjs~YQu(o~n '(jaiIYtasl(s?:" 

None of the time Some of the time All of the time 

D D D 

ilil ·1Ql@W@M.!l.li~@<il~@Jmi)[Plm®Il'DIfil ~@I!lIIl']~[b): 

None of the time 

D 

il ~~Ihl@l~ @l\2j@@lIl'@W@I!lI£l 
16-25 26-35 

c=J CJ 

il~ tID • ~1l'®W@\1JJITilil@l[i'fD®cdl@1i' ~MIfil\2j~~frlhl 
~@I!lJU' ii»@lrulril@~£l " .. 

Yes No 

D D 

c=J 

.il~!fl)@W:Ilifil@lrroW@;IhlORcdl[i'®lJ'B.ldI@ W@\1JJ' 
........ ,\ fru$lw®1" (pl¢ase~n~~e~:::·'·· . 

[IJ 

'[b)' . [i)1!il®~ ~@I!lI[i'~!f»tQllUl~®/~@lrulfil@IJ . 
w@IJ1k1 . 

U'I y/®!l$ Yes 

D 
No 

D 

~i~B~~ttK~~1"~"a\·t5cOS'~'~tf~·n~.i;~~ J!~~>;Jc->"~ ~_~e.)- lc,<~~ ~ ... ? ~-.>:,~ <,~ "-"'""~t.;,~ :j.-'}'-~ ~,-~t,"'";- ',"'~ 
Ail ir;1omliOlaior; wm tria he~dJ ir; allis §TROCrIEST cOCltfidence on com[puisr <lIr;d will only 100 seen roy the iisasd ress<llfchsrn 
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P@l!iit 2 = W@wk [. 

il® 
a U~1f@lllIli""'.T,··."'" 

.. ;< ', .. : .. :.:'. 

.b~W@fiJJ~<'> . 
.. W@I1'Ilt[Pl~&1i;®: 

Icn~i7@~~ ' . .dlI$);7@(!J)W 
w@l1'lltl)lJll&1([;®: W@Il'IltI)lJ~&1([;®~ 

plesse lick ONE BOXONL Y) .... 

Always PhYSicalU 
effort 

More physical 0 
effort than 

mental effort 

Roughly equal D tU 
amounts of r 

physical and 
mental effort 

More mental D 
effort than 

physical effort 

Always mental D 
effort 

. :-. (pleas. iicJi ONE BOX ONLy) 

"', verys~re;;f~1 [J 

Quite stressful D 

Sometimes D fW 
stressful, tl-., 

sometimes 
easygoing 

Quite easygoing D 

Very easygoing D 

'111 .1QJ@1'1@lllI@iroD@WW«»\l1IirW@I1'Ilt: 
None of the time 

D 

il® .• ~(Q)UJJll©iW©lW~ialWll~~~·W©Jnirr 
. ~~~tili~@1 ," 

Yes 

D 

Yes 

D 

.W@l1'ikl)lJll&1([;@: 
:, ple.se tide ONE BOX ONLY) . 

BeyondmyD 
capabilities 

Difficult to cope D 
with a lot of the 

time 

Sometimes easy, D IW. 
sometimes h--;: 

difficult to cope 
with 

Easy to cope D 
with a lot of the 

time 

Well within myD 
capabilities 

pte .... lick ONE BOX OHLy} 

Working on my 0 
own all of the 

time 

Working on my D 
own a large part 

of the time 

Roughly equal D 
amounts of 

working on my 
own and as a 

team 

Working in aD 
team a large part 

of the time 

Working in aD 
team all of the 

time 

All of the time 

D 

.. ~ ®~@l\llll«fi);7(Q)UlI,lloik@Il~~©,~llOU'OlllI®U!ro. 
" c;~@lllIlr'([;(!J)irl1'®)mllD@!b1 Dij lllru@ff(!J)frrulli'®1' 

Yes . No 

D D 

~@W'l111il&1U'OW«fl&1W~«fiD«fl,W@lllIll&1~@ @mi. 
';(jjJ(!J)@ll@ ~O([;IltITil®(§j® ll(ID~IlW@(IDI1"i . 

Approx. I I I I days 

a;a; IQJ©J W@1Ul @}lll»~I1'O®U'O([;@W(IDOlTilffi®'&1«flOIf@([;Illi'@i§)MRtt©)IT'W@Mlr]@Ii»'g! 

None of the time Some of the time 

D D 

,a;~', ,1QJ@);7@lllIll@jllt@ l)lJ~n(ffi~ollll®~, &1tt ~@1l'1k1 

None of the time Some of the time o D 

All of the time 

D 

All of the time 

D 

: fPi~a~ii;tu'ili' over.'t~iiiag~~; ~ ~ 
'. t~:;;: (more: questfo~fove'rl~afl~ i .~,;:, 

, ~.': •• ~~..! -~- .'"" •• :.~ ·1 i-', ~ I:; ~'"' :~"" "'/~ - ' .• ~ 
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[¥l@ltru g = ~@rr~ 

Sometimes someone else 0 
tells me when I can take 

a break, sometimes I can 
take one when I need one 

r--· J 

My breaks are short: less 
then 15 min. every 4 

hours 
My breaks are sometimes 0 

short, sometimes long 

My breaks are long: more 0 
then 15 min. every 4 

hours 

. ~@, liflloPJi U'i~«iIioi !IlIaJiU'i~iBDfit aJtwom;1MI'i~re wotilcdllfoli ,go ~og5it o!rue?' 
(you may tick more. than (mebOxF· ..... . . .. . 

Medical centre/ 
medical staff 

D 

Supervisor 

D 

A colleague 

D 

Shop nearby 

D 

I always carry 
some with me 

D 

I never take 
painkillers at 

work 

D 

2®, .•.•. ·LS!1»U'~frTIo~nu.'«WfrfrTI®!®~~(@~~~Q1l~:w©{u.nD«O·.Y/©,{!Jj·}tGJfl{~:,~OITilil@~W~~U'Ik:·.·.···· 
(yoinnay lickmo~.thaiJ;Qnebox) ' ....... ~. ....... .. .' . '.' .. .. .. . 

Migraine Cold/Flu 

D D 
Other (please state) 

Stomach 
upset 

D 
Hayfever 

D 
Hangover 

D 

'(27/ .~@MnllllW@M(&@Y/@MtrJ@~ '\%iOfrfrTI©1Wll'lriIDIJKOUiJ@j.·(ill lliliIDnUiJlJKfifiU@!i''gl 

None of the time Some of the time 

D D 

. ~Wl.:[))©>Y/@1WMlIJK@IlilIIDUI[iI~UUO~~\t©;IPlIl'@1!'@UiJfrfP>iIDUiril·iIDfr~(Q\1J"j)rg> 

None of the time Some of the time 

D D 

Period pain 

D 
None of 
these 

D 

All of the time 

D 

All of the time 

D 

~® W@ @lll'@ uUiJlt@~@®~@¢lOtTilllUUiJrdlUIl'n(9J@1Wfrfru~I§l7~~®y/~ o® iI@Il'y/@Mfr@@j@frfr@®frTI@[pl® iIDtTilllll 
.. @lITfil@UiJOfrO@~' ®M«;frTI~®1lii@lIDnftll1l~@li1lfr!r@~@Il'©1@~fr@1l'®9 ®MIi'@j@ll'll@®.!i@frTI@OIPlM®llll@ltfrTIu®, 

IPJO@iID®®'@IlilIt@Il'y/@OJjIl' 1f{]\O)1&1l~Ifll@®fr~@llll@lliTililllii@!\iJ@~@$1OO0@~. . . . . 

--... 

~@@l[»@ }f@1l.lJ ~ll.lJfFif@!1'~U'@1J'iI'i ~ITilW~@~~';~®rnru@11' /bJ WIhl&l~D~~U~ «;@R'iJ©lofro@lTil? 
~1hl[1'@ITilH«; «;@ITil!dlifro@I11l~?· . 

Yes D N°D 
iG'r;o 
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AUI iU'igOim<ll~iol'! wm !tie l1eid i&1 the STmCrlE~r confidence em compPJ~e~ <I&1di \!\1m Oi1lill 00 §e~m ibJ! al'ile ii§~elll re§e<llrcl'ilern 

iUl 





-

_J 

; 
_J 

I 

J 

Joanne Rainey.BA(Hons) MRes 
Research Psychologist 
Department of Anaesthesia 
Western Infirmary 
Dumbarton Road, Glasgow G11 6NT 
~ 0141 211 2252 
~ 01412111807 
I8J 9809784r@ciinmed.gla.ac.uk/ jhrainey@hotmail.com 

Fax 
FAD: Ross Hutton From: Joanne Rainey 

Fax: 01475896043 Pages: 8 

Phone: 01475892000 Date: April 5th 2001 

Re: Pain in the Workplace Research CC: 

o Urgent o For Review o Please Comment 0 Please Reply 

Dear Mr. Hutton, 

o Please Recycle 

Further to our phone conversation earlier, I have attached a copy of our questionnaire, 
"Pain in the Workplace" to this fax. The actual questionnaire is A4 sized, and double 
sided. I have also included some information about the background of the research, and 
what will be asked of you, should you decide to take part. We have tried to make it so 
that the study requires minimal effort from organisations, and we are very flexible about 
how the questionnaire is distributed. 

If you decide to participate, we will provide you with some general feedback in the form 
of a report, corresponding to the information we receive. This can provide data about job 
satisfaction issues, schedules of sickness absence, and so on. Most importantly, this 
feedback can be tailored to you own needs and interests. As I mentioned on the phone, 
this feedback may also be useful to you Occupational Health Department, and we can 
discuss this in more detail nearer the time. 

I understand that you may have several considerations about taking part, least of all the 
way in which you wish questionnaires to be distributed. Therefore, I will happy to meet 
with you, or the appropri~te member of staff at any time to discuss the study in more 
detail. 

In the meantime, please look over the attached information, and I will contact you in the 
next few days to find out what you think. 

Thank you very much for all your help. 

Regard/);S' /~ 
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Thank you very much for your participation in our research. Please take a short time to answer the questions 

below as accurately as possible. This information is very important to uSr as it will help us to measure the data we 

receive in relation to your company's overall workforce population. By putting the responses we receive in context 

with your workforce overall r you may find out some interesting information about your staff. 

}~~~~t~~f!~~' 

,; Gender distribution 
.'.. (no: of employees) 

". ,,' o:,)'~I,;<;r" ' •. , ',' ":',".;,~):;~;;.,'/. ':;.,:.>::/:': 

Job title 

male 

female 

Salary bracket 
(please tick appropriate box) 

years 

Approx. no. 
of employees 



Organisation 1 - Blood transfusion service (a1l1 
0865-1257 

Data provided by Personnel Officer Data from current sample 

Total no. employees 385 Given out 400 
No. returned (response rate) 95 (23.8) 

Males 90 
(23.4%) Male 21 (22%) 

Females 296 
(76.6%) Female 73 (78%) 

Average age 40.75 Age 16-25 9 9.6 
26-35 20 21.3 
36-45 39 41.5 
46-55 22 23.4 
56-65 4 4.3 

Over 65 0 

Income Under 10K 97 25.2 Income Under 10K 24 25.5 

10-25K 184 47.8 10 - 24K 52 55.3 

26-40K 100 26.0 25 - 39K 14 14.9 

41-5SK 1 0.3 40 - 54K 2 2.1 

Over 55K 3 0.8 Over 55K 2 2.1 

Associate specialist 1 Professional 24 

Consultant 3 
Medics 5 

Scientist A 2 
Scientist B/C 6 

Senior manager (2-6) 4 
Specialist registrar 6 

MLA 35 Managerial & Intermediate 33 
MLSO (1-4) 63 Non-manual skilled 7 

MTO (1-5) 3 
A+C2 14 

A+C 3-6 26 
Driver 9 Manual skilled 11 
Driver 13 

Nursing A 116 
Nursing B 62 

Maintenance 3 Partly skilled 19 

Domestic 15 Unskilled 0 

1 



Organisation 2 - Bake[y (1 branch out of 4} 
For Glasgow only 1673 - 2060 

Data provided bv Personnel Manager Data from current sample 

Total no. employees 451 Given out 388 
No. returned (response rate) 62 (16%) 

Males 376 Males 
(83.4%) 54 87.1 

Females 75 Females 
(16.6%) 8 12.9 

Average age 42 Age 16-25 1 1.6 
26-35 15 24.2 
36-45 20 32.3 
46-55 17 27.4 
56-65 9 14.5 

over 65 1 24.2 

Details given for one Details given for one branch only 
branch only 

Scientist BIC 6 Professional 5 
Managers 27 Managerial & Intermediate 3 

Production 89 Manual skilled 13 
Despatch 102 

Security 4 
Distribution 70 

Vehicle services 16 
Admin 19 Non-manual skilled 1 

Maintenance 26 Partly skilled 0 
Hygiene 26 Unskilled 0 

Stores 8 

2 



Organisation 3 - Aircraft & defence manufacturer 
3851- 4050 

Data Qrovided by OH&S and 
Security officer (approx. numbers) 

Total no. employees 

Males 
Females 

Average age 

Income Under 10K 
10-25K 
26-40K 
41-55K 

Over 55K 

Professional 
Director 

Managerial 
Technical skilled 

Unskilled 

Organisation 4 - DFLS 

Data provided by resourcing 
advisor 

680 

80% 
20% 

35 

20 
150 
530 
15-25 
0 

150 
15-25 
150 
380 

20 

Total no. employees 462 

Males 140 
Females 322 

Average age 35 

No numbers of staff given - only job titles. 

30.3% 
69.7% 

Data from current samQle 

Given out 
No. returned (response rate) 

Males 24 
Females 8 

Age 16-25 1 
26-35 6 
36-45 9 
46-55 14 
56-65 2 

Over 65 

Income Under 10K 1 
10 - 241< 9 
25 - 39K 16 
40 - 54K 5 

Over 55K 1 

Professional 23 
Managerial & Intermediate 3 

Manual skilled 3 
Non-manual skilled 2 

Partly skilled 1 
Unskilled 0 

Data from current sample 

Given out 
No. returned (response rate) 

Male 41 
Female 93 
Missing 2 

Age 16-25 49 
26-35 56 
36-45 16 
46-55 13 

Over 65 

300 
32 (10.67) 

75 
25 

3.1 
18.8 
28.1 
43.8 

500 
136 
(26.9) 

6.3 

3.1 
28.1 
50.0 
15.6 
3.1 

71.9 
9.4 
9.4 
6.3 
3.1 

31 
69 

36.6 
41.8 
11.9 
9.7 

3 





Individuals paired by postcode, then pain comparing score at T1 with score at T2 

:·····-······-[·············r····················j····.......... ·····j·SlcC·-·····[········· .. ········-.. 
i Sig. \ Mean I Error i 95% CI of the 

I . i (2.- I Differe I Differe : Difference : 
i t I df i tailed) i nce I nce : i 
I ; • , j i • 
I iii : Lower Upper i 

r·A~to;;·~my~~~;;;~~···---·-·-·~·-··-··~-······I·········D.31T·-··69·T-··O·i6T·····O~05· !-···O~i5···j··=~I~Tr·· 'o;~l 

I .. ~.".erage sl~_days per annum L...:Q·±9_~-.. ~~.+.--O.6~.Ju.:1:Q.1.L.H~·.q~.i.:~·1?Jl:O~ I 
t Chronic condition? I 0.301 68! 0.77! 0.031 0.11 i -0.19 0.25 ! 
f ---~~~- --.--~~+---~-- ,---~; -----~---t---·---~--I --~----T--- -"--------... - .. ---.----.-.~ 

iControlofbreaks 1 -1.161 69! 0.25: -0.10' 0.09; -0.28 0.07: 
! Could oudoyour'obwithouttakingapainkiller? 1.06 i 69! 0.291 0.13 0.13; -0.12 O~ 
l[?9.Yg~.~Q19Y.Yg.tJr .. ~9~1 .. _ ..... _ ... ___ ._ ......... __ .. _._j ... _ . ..Q~~L~ ......... §~.! .. _.Q.~~.z .. j ..... Q:Qr.J .... _9J1 ... j._ . .-.Q~1§.+ .... Q.:.?~_j 
j Do you feel pain asa resultofyouriob? ! -0.31 i 69: 0.76 \ -0.041 0.13 i -0.311 0.221 
, .•............ - .............•.•••...... - ..........•• -.-....... - .. ··········• .. ·························t········-·-·····, .... - ........... , ......••.................. , ......... ·······•··· .. t·········-·········j····· .. ············· ..................... , 

~~~{~~=~~~sL.. .. .... . .....~ l!:i-!!·t~!t:~~!it'.:~~~t~j!l-~:;!I 
! Do you take painkillers to prevent feeling pain at J 1 l! I i . , I . I • , 
" work? I -0.37: 69! 0.71, -0.04, 0.12 \ -0.28 0.19 \ 
t-·-··------·---.. -----------------··-·--------------·--------~·----·---·-·----r-·--·---··----·-:-·-·---···-----t-----·-----------~··--·--·-·-·-·---·--t·--·-·-·----··-·f·----·--·--.. ·-- ---------... -.-.-; 

! Do you use a computer? _ i ... .1.:~?L ..... 69! 0.19 i 0.17 I 0.13 i -0!.9t 0.43 I r .. ··· .......... ··· .. · ........ --·· .... ··· .. ·~ .. ·· .. -·-····-........ -.... ·-.. -.-.................... ...... ... i . .. .. .... T ....... -. ·-.. · .. · .... 1'-.. ·· .. ··· .. -t .. ···· ............. -;-............................ -............ ; 
; Do you work conventional hours? I -0.13 j 69 [ 0.90 i -0.02 I 0.13! -0.28 0.25 ! ! ......... - .. - .................................. - ........... -.......... -.......... - ...... - .. ··· .. ·· ...... ,···· .... - .. ·_ .. r ........ ··· .... · .. ,··· .... -··· .... ··-j·-.... ·• .... • .. ··1· ........ · .. ··· ...... t--· .......... - ..... --............. : 

i Do you work shifts? J -0.18' 69 i 0.86 i -0.01 I 0.07 I -0.15 0.12 i 
I Easy/Diffi~i1o cope i -0.86 6'u-0.39 ! =0;17 -=- 0.20 .. L .. -0.57 D.23l 
i Gender 0.02 i 68! 0.98 i 0.00 0.11 i -0.21 0.22 i 
! Hours/day? I -0.02 I 69! 0.98! -0.01 I 0.32 I -0.~64! 
~!:!oursL\'\f~Is'~ .. __ ··_ .. __ ........ _ ... ___ · __ .. __ j_···_Q:Q~ .. 1-.- .. §~ .. ~ ...... Q:~~.L . .Q:Q?-.l.-. .J~~~-i ..... :4.·.?~ .. ~ .... 1·:~ .. ·i 
! How much do you earn? ! -0.02! 69 [ 0.98: 0.00 f 0.20! -0.39' 0.38! 

Cliy~~i~~~~~i~J.·==~~::~~.:.~~.~=~~=·~.:~=~.~~=:=·.··]~ .. =~~~QI .... ~ .. :~~·§]~~=Q:~11~.·~Q:Q~~j·~~-~Q:iQ·C:~QI~:t=I?iJ 
i~ourjob? (FT/PJl ! 0.13! 69! 0.90! 0.01, 0.08! -0.15 0.17 ! 

r.l~y~~rj9.f?··(P_8i.fJ1.1~~~.~=--====-..:.====T.:=-Q:~J=.~~~~~r= 0.32·!=~~Q~l=.Q:9.~1==I~i~ _~Q:?71 
! Job Title ! -1.02 i 68 i 0.31 [-9.62 9.48 I -28.54 9.29 ! 
~thofbreaks -0.33! 69 I 0.74! -0.05 0.15 I -0.34 0.24 : 

!!0anual.CorT1R2.~~T1t ........._.. . ... (.QPJ .. §9[ 0.83 i 0.05 1 0.22 L. -0.39 OA9 i 
i Marital status before correction • 0.30! 69 0.76: 0.04 I 0.12 -0.19 I 0.26. 

~~~~~f .. kl~i:~ ... ~=·=:~~~~ .. ~ .. ~~·~ .... =·.=· .. ·~~:~·=·.= .. _ ... J.·:~9j~:L .... 69~ : ... ~Q~~Q: ~~~ .-Q.03.!" ~ 013 .~ .. ::Q .. ~~~.1 ~ ~g:43.: 
I Physical component ! -0.91: 69! 0.37; -0.17 i 0.19 i -0.54! 0.20! 
, ................................................................... - .... - ..................... - .. - ......................................................... " .............................. - ................... _ ........ _ ..... 1 .................... " ............................ 1 ..................... , 
i Professional Component i -0.51 i 69 i 0.61! -0.10 I 0.20 i -0.49 0.29 ! 
; ......................................... - ............................................ · .... ········ .......... ·•· .. ··· ...... ·· .. ·•· .... ····· .... ··· .. t· .... · .. ··· ... - .................................... - ............... ] ................................................................... : 

i Reason to call in sick (1) ! -0.66! 69 i 0.51 i. -0.36 0.55 i -1.46, 0.74! 
t • ! ~-~r--- ; .~ ----j 
! Regularity of breaks I 0.02 I 69 i 0.98 j 0.00 0.12 i -0.24 0.25 1 
! SEG (interval) i 1.75 i 66 i 0.08! 0.19 0.11! -0.03 0.42 ! 
i Skilled comeonent i -0.67! 69 i 0.51 i -0.09 f 0.13! -0.36 0.18 I , ........ - ............ _ .. - .... - ........ - ........ - ..... _ ................................ ·,· .... --.. ···-·· .. ,· ...... --.. -····1·· .. · .... · .. ·· .. •····• ...... · .. · .. · ........... - .. - ...... - .... +........... .. ... - ..................... ; 

! Spouse work before correction 1 0.32 i 45 i 0.75 i 0.03, 0.09! -0.16 I 0.21 i 
!--.--.--------.-.---------------------------.-.----~ .. --------.-.. -.-."'!".-----.---.. --..--.+------.-.. ---.--..:----.·-----·-··--····-------~---··-··-~·---··--·-·t-·----··--.-. ..: 

1 Stress Level i -0.29 i 69! 0.77 i -0.06 l' 0.21 i -0.47 0.35 i ; ....................................................... --........ --.... - ..................... - ................ , ................. '1 ... - ... - .......... ; ..................... + ...................................... + ....... -......... ··· .... ·· .. ·····i 
i What age are you? ! -0.76! 69! 0.45 i -0.17 j 0.23 i -0.62 0.28 i 
[Wh~~~·d~~g·~t·pai~km;~~?·(·1)··-···-·············· .. ······r··~o.09··!·············69··rm·o~93·1···-o~02··· .. ·· .... O:2·5··1·-···~O:53·· ... "·'0.48'·1 
I Would YQu like to continue in your current job? i 0.81! 69 i --0:42 I -"QOar-L 0.10 I -·-0.12 --0:28 i 
~-.. -.~- .-.---------~~~~~-.---.--~~- ~ ... ~. _._---'---.---_._----
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Job Content Questionnaire 
- .. - - ---------.. ----~ ----- ---

strongly strongly 
disagree disagree (ID agree 

1 My job requires that I learn new things ~ ~ ~ 
2 My job involves a lot of repetitive work 8J ~ ® 141 

'-' 

c3 My job requires me to be creative 8J f?i 131 @ b ~ 

4 My job allows me to make a lot of decisions-on niy own BJ ~ @ L41 

:5 My job requires a high level of skill l:!J ~ @ ~ 

6 On my job, I am given little freedom to decide how I do m ® ,...., 
~ @j 

my work 

7 I get to do a variety of things 011 my job BJ @J ® @1 

,8 I have a lot to say about what happens on my job BJ ® @) @l 

9 I have an opportunity to develop my oWn abilities ~ ~ - -@ @j 
-: 

io My job requires working very fast BJ @] ® @j 

11 My job requires working very hard W @] ® @j 

_,2 My job requires lots of physical effort BJ @] 131 = 00--
~3 I am not asked to do an excessive amount of work " ® @j § t!J 

14 I have enough time to get the job done f1l ~ i2J !=J ® @j 

.5 My job requires lifting heavy loads ® i21 
-....J 

@] @j 

16 My job requires rapid physical activity 8J [?J ® @j 

:7 I am free from conflicting demands others make f11 @J ® @j 
'-' 

18 My job requires intense concentration f1i w ~ ® @j 

19 Often my job tasks are interrupted !1l 
;..:.J 

i21 ~ ® @l 

~o My job is hectic Hi 
'-- ® @) ~ 

21 My job requires awkward body positions i1' @ ~ @l L.!J 

~2 My job requires awkward arm positions [] C® @] -@j 

23 I often wait on others in my job ~ ® @) @j 

both 
seasonal 

regular frequent & frequent 
& steady (i)1 layoffs layoffs other 

!4 How steady is your work? m @j ~ ~ 

strongly 
strongly disagee agree agree 
disag-ee 

CD 15 My job security is good BJ @) -----01----

Please remember to fill in both sides of this questionnaire 



faced 
possibiHty 

faced more 
possibility than actually 

nevef once once co®tly laid off 
During the past year, how often were you in a situation GJ ~- ~ . ~ [§ 

where you faced job loss or layoff? 

somewhat 
not at all hkely not too likely likely very likely 

.- ~ ...... \. 
07 Sometimes people pennanently lose jobs they want to BJ ~ (~ ) ~ 

keep. How likely is it that during the next couple of years '-----/ 

you will lose your present job with your employer? 

strongly strongly 
disagree agree 

"'3 I have many career possibilities in my current position ~ ~ 

29 My organisation sees my skillS as valuable m---- .... @] --®._-- @l 

~ My supervisor is concerned about the welfare of those (rID- @]- @] @ 
under him/her 

My supervisor pays attention to what you are saying -@ @] @] @l 

32 My supervisor is hostile ®- @] @] @l 

3 My supervisor is helpful in getting the job done [i] @] -® @l 

3;4 My supervisor is a good organiser I? [21 ® @l [!J '-' 

-~5 People I work with are competent in doing their jobs m @] ® @l 

- '5 People I work with take a personal interest in me m (lID @J @l 
- ; 

[i] @] ® @l 37 People I work with are hostile 

8 People I work with are friendly [i] @] cID @] 

39 People I work with often work together m ® ® @] 

40 People I work with are helpful in getting the job done BJ @] ® @] 
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Codings for pain site 

Code given Verbatim site 
(by researcher) (by participant) 

Back j Back 

-He~lcj--~-------------~---- I-Hea-Cf---------------------------------------------- -- --- -------------~-------------------------

Joints 

Chest area 

Hands 
Hip 
Joints 
Wrist 

Ribs 
Chest 
Lungs 

Face and mouth I Dental ----------

Eye 
Mouth 
Jaw 
Face 

I 
Umbs-~---~ Arm---

I Lower leg/Ankle 

I 
Legs 

Abdominal Stomach/Abdomen 

Neck & shoulder 
I 

Feet or ankles 

Side 
Kidneys 
Genftals 
Groin 
Anus 
Bladder 

Shoulders 

Feet 

-----------------------------------------------------1------------~------------------------------------------------------------------------- ------------------------------------------------
Ear nose or th roat I Ear 

Throat 
Sinuses 

i Total - -------- ----- ----- --!---;;----------~----- --~-----~------ - ----~--
Unspecified I Skin 

I Everywhere 



Codings for pain cause 

Code given Verbatim cause 
(b~searcher) (by participant) 

Unknown I Unknown 

Recent injury 

Stress 

Work environment 

Pain problems 

Don't know 

Liftingfhandling 
Recent Injury 

-I- --------------------
Stress or tension 

Chair at work 
Office too hot 
Eye Strain 
Work environment 
Lights at work 
Computer use 
Standing long hours 
Management 
Typing 
Solvent use at work 

Spinal problems 
Arthritis 
RSI 
Spondylosis 
Sciatica 
Neuralgia 
Tennis elbow 
MS 
Tendonitis 

-,--.,,------+- ------------
Non-serious ailments Migraine 

Earache 
Sinuses 
Fluid retention 
Corns 
Indigestion/Dyspepsia 
Hayfever 
Hangover 
New shoes 
Mouth ulcer 
Acid reflux 
Side effect of meds 
Ingrown toenails 
Allergic reaction 
Blocked salivary gland 
Cut 

I Haemorrhoids 
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Codings for pain cause (contd.) 

Long-term medical 

Verbatim cause 

Flu 
Dental abscess 
Virus 
Recent surgery 
Gallstones 
Biliary Obstruction 
Shingles 
Infection 
Kidney infection 
Pleuracy 
Gastric infection 
Hernia 
Asthma attack 
Kidney stone 
Anal fischer 
Cystitis 

problems I Ulcer 

Life variables 

Pituitary disease 
Gout 
Hypertension 
Endimetriosis 
IBS 
Varicose veins 
Eczema 
Chron's Disease 
Heart problems 
Diverticulitis 

Period pain 
Fatigue 
Recent surgery 
Exercise 
Dehydration 
Cold weather 
Age 
Smoking 
Pregnancy 

, Poor posture 
I Being overweight 

Wear and tear/tiredness 

__ Qlgl~j~ry ________________ ~_O~l~~~ _____________ ,_. ____ . ___ .. _._. __ .. _ ... _._ .... __ . ___ .... _. ___ . __ 
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