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Abstract

Physical activity (PA) (30 minutes of accumulated moderate intensity PA on most days) can
protect against and enhance physical and mental ill-health. Despite this, 60% to 75% of the Scottish
population do not meet the current PA recommendations. Those living in socially and economically

deprived communities are particularly susceptible to chronic diseases related to sedentary lifestyles.

Three studies were conducted as part of this research.

Study One
Aim
To develop areliable, valid, self-assessing, British, 7-day recall measure of occupational
and leisure PA.
Methodology

SPAQ (Scottish Physical Activity Questionnaire) was developed from several pilot studies.
To test for reliability, SPAQs (N = 34) were completed on a Monday and the following
Wednesday. Thus each questionnaire measured 4 identical days. To establish concurrent
validity, 94 participants completed a SPAQ and a stage of exercise behaviour change (SOC)
questionnaire. Responses to SPAQ were analysed by SOC.

Results
Occupational PA had a coefficient of repeatability (R) of 55 minutes but leisure PA was

more reliable (R=29 minutes). The main variation in occupational PA was walking (R=39.8

minutes). The expected relationship between PA and SOC was observed, demonstrating SPAQ’s
concurrent validity wath the SOC model.

Conclusions
SPAQ is a reliable and valid measure of leisure PA but it’s ability to measure occupational
PA has to be questioned.

Aim

To pilot the procedures necessary to conduct the main study.
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Methodology
Sixty-five Police Officers volunteered for a fitness assessment and 10 volunteered for an

exercise consultation. Participants completed a SPAQ, SOC and process of change (POC)

questionnaire prior to and 6 months after the interventions.

Results and Conclusions
Analysis showed the methodology, although requiring minor adaptations, could be used in
the main study. It was estimated that 113 fitness assessment and 50 exercise consultation

volunteers would be necessary to detect significant (p < 0.05) PA changes at 6 months with a
power of 80% in the main study.

Aim
To assess the effects of a fitness assessment compared to a control intervention and an
exercise consultation compared to a control intervention on PA, SOC and POC over 1 year in a

commumty population high in social and economic deprivation.

Methodology

Three thousand residents of 2 socially and economically deprived communities were invited
to volunteer for a fitness assessment or exercise consultation. Fitness assessment volunteers were
randomly assigned into an experimental or control group (receiving PA information only) as were
exercise consultation volunteers. This produced 4 groups; fitness assessment experimental (FAE,
N=112) and control (FAC, N=113) and exercise consultation experimental (ECE, N=73) and control
(ECC, N=72). Participants received interventions at baseline and 3 months re-test and were
administered PA, SOC and POC questionnaires at baseline, 4 weeks, 3 months, 6 months and 1
year. All participants were offered free exercise vouchers throughout the study.

Results

For those not regularly active (contemplators and preparers), leisure PA initially increased
and was maintained to 6 months before falling at 1 year post test. There were few group
differences. Only the ECE group reported significantly higher levels of leisure PA at 1 year
compared to baseline. SOC mirrored PA, with baseline contemplators and preparers mostly
progressing into action, maintaining this to 6 months before regressing back to baseline SOC at 1
year for those not regularly active at baseline. Exercise consultations offered the best chance of
study adherence and long-term SOC maintenance. For those regularly active at baseline (actioners
and maintainers), leisure PA remained relatively constant across test stages and between groups.

Fitness assessments offered the best chance of study adherence and long-term SOC maintenance
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for those regularly active at baseline. Occupational PA remained constant over test stages and
between groups for both baseline activity status conditions.

During the study, 52 people progressed from contemplation to action, 73 from preparation
to action, 56 from action to maintenance and 10 regressed from maintenance. Use of all
behavioural POC gave the best odds of progression from contemplation to action (odds ratio =
1.21, p <0.05) and self liberation for progression from preparation to action and action to
maintenance (odds ratio = 1.21 and 1.36 respectively, p < 0.05). A reduction in the behavioural
POC significantly increased the chance of relapse from maintenance (odds ratio = 0.82, p <0.05).

Conclusions

For those not regularly active, exercise consultations offer the best chance of long-term PA
and SOC adherence. However, PA information alone can also positively affect PA intention and
behaviour. For those regularly active, fitness assessments have the greatest positive effect on SOC
maintenance. It appears reasonably easy to increase PA in a low-income population, it is more
difficult to sustain this increase. Future research should target those who have recently increased
PA with interventions based on the POC identified in this study.
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Introduction

This chapter is designed to set the scene for the current research and outline why it was

undertaken. The first of five sections summarises the relationship between physical activity and
health and briefly reviews Scotland's health and physical activity statistics. The next section
introduces the theory behind behaviour change and presents several physical activity interventions
designed to bring about behaviour change. The third section outlines the current problem and
demonstrates the need for the research presented in this thesis. The fourth section outlines the
structure of three separate studies undertaken to address the problem, clearly defining aims and
objectives for each study and highlights the significance of the research. The final section
explores limitations that existed within the research. Certain sections are reviewed more fully in
the next chapter, but the aim of the current chapter is to set the backdrop to the study and clearly
outline why the investigation was conducted, drawing upon relevant research where necessary.

It is important to clearly define key terms and phrases used within the research. Although
full operational definitions are set out at the beginning of the following chapter it may be helpful to
summarise them here. Physical activity is any bodily movement performed by skeletal muscles,
and as such, everybody performs it but the amount and kind is subject to personal choice
(Casperson, Powell, and Christenson, 1985). Exercise 1s a sub-set of physical activity that is
planned and structured and done to enhance or maintain physical fimess (U.S. Department of
Health and Human Services, 1999). Physical fitness is a set of attributes a person has and can be
enhanced through physical activity and exercise. Physical fitness has two components,
performance related fitness (i.e. speed, agility and skill) and health related fitness (cardiorespiratory
and muscular endurance, muscular strength, body composition and flexibility) (Casperson et al.).
Health is more complex to define, given it's multi-dimensional nature (Downie, Fyfe, and
Tannahill, 1996). Downie et al. have proposed a comprehensive model of health, containing both
positive and negative factors. The positive factors include well-being and fitness whilst the
negative factors encompass disease, illness, deformity, unwanted states, injury, disability and

handicap. The positive and negative factors are seen as having interconnecting physical, mental
and social elements.

Physical Activity, Physical Fitness and Health

In 1996 the United States Surgeon General collated all of the available evidence relating to
physical activity, physical fitness and health. This report is currently the most authontative
available (Vuori, 1998). The relationship between physical activity, physical fitness and health is
reviewed in detail in the following chapter but to summarise, there is strong evidence that
participation in regular physical activity is inversely related to all cause mortality and specifically
coronary heart disease (CHD) mortality (Blair, 1994). The evidence is not as convincing for the
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protective ability of physical activity for strokes, but there is certainly a strong association (Kohl
and McKenzie, 1994). Physical activity has also been associated with an enhancement of the
blood lipid profile (Durstine and Haskell, 1994) and been shown not only to protect against

hypertension (Paffenbarger, Jung, Leung and Hyde 1991) but also to help sufferers to reduce it
(Kelley and McClellan, 1994). The risk of developing colon cancer is considerably reduced in
those more active (Lee, 1994) as is the risk of developing non-insulin dependent diabetes mellitus
(Manson et al., 1991). Regular physical activity can also help control obesity (Ballor and Keesey,
1991) and help ease the symptoms of several respiratory diseases (Bundgard, 1985, Blomquist,
Freyschuss, Wimal, and Strandric, 1986, Lertzman and Cherniack, 1976) and osteoarthritis
(Ettinger and Afable, 1994). It can also reduce the risk of osteoporosis (Recker et al., 1992) and of
falling (Tinetti et al., 1994) or fracturing bones (Jaglal, Kreiger and Darlington, 1993) 1n later life.
Finally, physical activity can reduce trait and state anxiety (Petruzello, Landers, and Salazar, 1993)
and depression (Craft and Landers, 1998) and protect against the onset of depression (Paffenbarger,
Lee, and Leung, 1994). It can also enhance positive mood (Stephens and Craig, 1990), well-being
(Moses, Steptoe, Mathews, and Edwards, 1989), self-esteem (MacAuley, 1994), cognitive function
(Mutrie and Thin, 1992) and health related quality of life (Rejeski, Brawley and Shumaker, 1996).

The quantity, type, duration and frequency of activity is related to the specific outcome
required. For example, a beneficial increased rnise in HDL cholesterol has been shown to be
associated with exercise training only (US Department for Health and Human Services, 1996). In
general however, the research suggests that moderate intensity physical activity taken regularly can
protect against and help control many conditions relating to ill-health. Further, this relationship 1s
thought to be causal (US Department of Health and Human Services) and the research suggests a
dose response relationship where sedentary individuals increasing their activity level will
experience a greater rise in health benefit than those already active increasing their activity by the
same amount (although those already regularly active will have a greater absolute health benefit)
(Haskell, 1994). These findings have prompted the American College of Sports Medicine and
Centres for Disease Control (Pate et al., 1995) to release "active living" guidelines which
encourage the accumulation of at least 30 minutes of moderate intensity activity on most days of
the week. These recommendations are primarily aimed at sedentary people and encourage the
adoption of "everyday" activities such as walking, stair climbing and gardening. Shephard (1997),
after reviewing many active living studies, concludes that lifestyle activities can have a marked
effect on many health related conditions, this being especially true for the elderly, sedentary and
obese.

Despite the proven link between inactivity and ill-health, it is estimated that at least 60%
and possibly as many as 75% of the Scottish population are not active enough to meet even the
minimum amount of activity recommended for a health benefit (Scottish Health Survey, 1997).
The levels of inactivity in Scotland may contribute to the nation’s poor health statistics. The

Scottish population has a lower life expectancy compared to the majority of the western world
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(World Health Statistics, 1991) and the highest mortality rates from strokes, coronary heart disease
and cancer (World Health Statistics).

It 1s often thought that there is a social class gradient in physical activity, with those in the
lower social classes being less active. However, the evidence for this in a British population 1s
conflicting. Whilst the Allied Dunbar National Fitness Survey (1992) supports the notion, the
Scottish Health Survey (1997) suggests that those in the lower social classes are more active.
What seems to be clearer however is that the social classes differ in their type of activity. The
Scottish Health Survey showed that those in the lower social classes were more occupationally
active compared to those in the higher social classes who were more active in their leisure time.
These findings are consistent with similar English surveys (Health and Lifestyle Survey, 1992).
As discussed in the following chapter, this then has health implications. Leisure time physical

activity may be viewed as a positive experience compared to occupational physical activity which

could be viewed as a negative experience.

It has also been shown that higher percentages of people who are unemployed or "are
looking for work" were classed as sedentary and lower percentages classed as regularly active at
moderate intensity level or above compared to their counterparts who were in work (Hoinville,
1995). In addition, it has been shown that lower income populations are less likely to visit their
doctor and receive less advice from their doctor on preventative health practices such as physical
activity (Billings et al., 1993), and are less likely to utilise services aimed at ill-health prevention
(Macintyre, 1994). These populations also exhibit other elevated risk factors, such as smoking,
excessive alcohol consumption, poor diet and unsafe sex (Macintyre) and suffer higher levels of
mental health problems (Health Education Board for Scotland, 1998).

Given the findings reported above, it is perhaps not surprising that low-income populations
are more likely than other populations to have chronic diseases related to sedentary lifestyles (U.S.
Department of Health and Human Services, 1990). Increasing physical activity in these
populations can have a significant effect on health, and specifically quality of life (Taylor,
Baranowski, and Rohm Young, 1998). It is therefore crucial that physical activity interventions
target this population (Marcus, Owen, Forsyth, Cavill, and Fridinger, 1998). The studies reported

in this thesis investigate the effects of two interventions on a community based population's

physical activity. This population has been designated as "an area of priority treatment” by the
Government, given it's high levels of both social and economic deprivation.

A potential problem with physical activity research is how physical activity is assessed
(Wareham and Rennie, 1998). For example, objective measures such as heart rate monitoring or
motion sensor analysis, although giving an accurate measure of physical activity, may be expensive
(Montoye, Kemper, Saris, and Washburn, 1996) and need to be administered in a laboratory
(Williams, Klesges, Hanson, and Eck, 1989), making them unsuitable for large field based studies.
In contrast, subjective measures such as recall questionnaires and activity diaries are relatively

cheap to produce and require less equipment than objective measures, making their use more
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practical in field based studies (Williams et al.). However, as they are open to a person's
perceptions and biases they may be a less accurate measurement tool (Wareham and Rennie). A
possible answer 1s to validate subjective measures by objective measures. Although this validation
method 1s widespread, problems exist, mainly with finding a "gold standard" objective measure
(Wareham and Rennie). With regard to recall questionnaires, a recent report has highlighted the

need for researchers to tackle the area of validating and standardising existing tools (Scottish
Forum for Public Medicine, 1996).

Changing Behaviour

Clearly, the nation's physical activity behaviour needs to be changed. Many theories have
been proposed to try and explain and predict behaviour change (Godin, 1994) but no one theory
can fully account for all health related behaviour change. One model, the transtheoretical model
(TTM) (Prochaska, 1979), explores how core constructs from other theories, such as self-efficacy
and decisional balance, can be integrated within a transtheoretical approach. The TTM contains
four core constructs. The first is the stages of change which is the central organising construct of
the TTM (Prochaska and Velicer, 1997a). It suggests that individuals attempting to change
behaviour move through a series of stages: precontemplation (not intending to make change),
contemplation (considering a change), preparation (making small changes), action (actively
involved in behaviour change) and maintenance (sustaining change over time). The second
construct 1s the processes of change. The processes are the covert and overt strategies people use
when moving through the stages. Ten processes of change have been identified (Prochaska). The
final two constructs are self-efficacy (the degree of confidence for a specific behaviour change) and
decisional balance ("weighing up" the pros and cons of the behaviour change). The TTM has been
applied to exercise behaviour (Marcus, Rossi, Selby, Niaura, and Abrams, 1992b). A particular
strength of this model is that it can identify sedentary individuals. Interventions can then target the
specific processes people use when progressing through these early stages. However, there are
very few longitudinal studies that have identified which processes to target.

The TTM model was chosen for use in this thesis as it allowed for an appropniate
classification of participants into activity groups (i.e. regularly active and not regularly active). It
was also chosen because it can offer an understanding of the processes people use when changing
their physical activity behaviour. In addition, although the stages aspect of the TTM has been
studied extensively and successfully applied to exercise, the processes construct has been less well
studied, particularly in longitudinal studies with British populations.

Two commonly used physical activity interventions are the fitness assessment and exercise
consultation. Given the accumulating evidence of the relationship between physical fitness and
health, there has been a wave of interest in health related fitness (Sykes, 1989). Normally, a

fitness assessment (often called a fitness test) involves the measurement of height, weight, blood
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pressure, strength, flexibility, lung capacity and cardio-respiratory fitness (Sykes, 1989). These
results are then compared to age and gender related “norms” to produce an overall fitness profile.
This profile is then used to produce an exercise programme geared to the person’s capabilities.
Often, exercise goals are geared towards enhancing the person’s fitness profile.

The use of fitness assessments has proven to be extremely popular and widespread (Health
Education Authorty, 1992). Fitness assessments have also become commercialised with the
development of computers loaded with software programmes such as “Fitech” (1990a). These
packages allow for "discrete, frequent and immediate feedback of information, meaning critical
information is no longer bound by site and time-specificity” (Dirkin, 1994). The Fitech package is
used by nearly 1000 organisations (J. Mellor, Director of Fitech, personal communication, October,
1997) from local authorities to multi-national companies to monitor, promote and increase
exercise. Many occupational groups such as the Police, Fire and Prison services use assessments
as a screening service and many organisations feature health and fitness screening as a welfare
benefit for their employees (Sykes, 1989). Fitness assessments are also used extensively in
schools to increase exercise levels (Fox and Biddle, 1988). EUROFIT (1983) was developed to
standardise and accurately assess physical fitness in children with a view to encouraging exercise
participation. Fitech (1990b) have also developed a software package for use with school children.

Exercise consultations are a one to one intervention that require no assessment of physical
fitness. Instead, they involve a discussion regarding 1ssues 1n relation to becoming more |
physically active on a regular basis. Guidelines for conducting an exercise consultation have been
released (Loughlan and Mutrie, 1995a) and recommend an exploration of exercise history (to
establish likes / dislikes), a discussion about the advantages and disadvantages of change, any
barriers to change, social support available, goal setting and relapse prevention. As with fitness
assessments, the use of motivational interviewing and exercise consultations are becoming
common place. The Royal Air Force is currently integrating "motivational counseling” into it's
physical activity promotion. It aims for long-term behaviour change towards a more active
lifestyle and healthier diet. According to Flight Lieutenant Brett Nichols (1999), who runs the
RAF School of Physical Training's Research and Development Department, "unfortunately because
we have a fitness test, people get the impression that the goal is to pass the test...actually the goal
is to be more active all the time and to get all the health benefits" (p.21). The Royal Navy, the
Police, the Northemn Ireland Prison service, and the Belgian and Dutch airs forces are also planning
to introduce the scheme (Nicholls). Many GP referral schemes also employ exercise consultations
as a means of initiating behaviour change as do many exercise promotion projects. Exercise
consultations have been supported by many researchers (Loughlan and Mutrie, 1997, Patnick et al,
1994, Wankel et al, 1994).

Despite the popularity of fitness assessments and exercise consultations, their long-term

effect on physical activity is unclear.



Chapter 1: Introduction 7

Statement of Problem

King et al. (1992) state that there is a need to "evaluate methods of physical activity

assessment and intervention designed to increase individual adoption, maintenance, and relapse

prevention of physical activity in the clinical setting, worksite setting and various community

settings” (p. 232).

From a public health stand point there are two key physical activity questions that need to
be answered. First, how do we get sedentary people active? Second, how do we keep active
people active? These two questions form the backbone of this thesis.

Despite the amount of physical activity research conducted in recent years, many problems,
limitations and gaps in research exist (as the next chapter will highlight). This thesis attempts to
address some of these areas, hopefully making the answer to the two research questions cited above
slightly clearer. The specific problem areas the thesis will tackle are as follows:

(a) There is currently no valid, self-assessing, British physical activity recall questionnaire
available that measures both occupational and leisure time physical activity.

(b) Despite the popularity of fitness assessments and exercise consultations, their long-term effect
on physical activity is unclear (Sykes, 1989, Harms, Casperson, DeFriese, and Estes, 1989).

(c) Although various authors have advocated the need for ongoing support (e.g. Loughlan and
Mutrie, 1997), few studies have investigated the effect of offering a re-test intervention.

(d) The majonty of intervention studies have focussed on how to get sedentary people active.
Whilst this is of major public health importance, it is also vital that people who are currently
active, remain active. Few studies have examined the effects of interventions on this group of
the population.

(e) Few studies, specifically longitudinal studies, have attempted to identify dominant processes of
exercise behaviour change when movement is made through the stages of exercise behaviour
change.

(f) Few studies have evaluated the effectiveness of physical activity interventions using a free-
living population. Most physical activity research has been conducted with specific

populations such as young and middle-aged white middle class males (Vuori, 1998).

(g) Few studies have focused on low income populations

Structure of Research

Study One

A series of investigations were undertaken. Their aim was to produce a reliable, valid,
self-assessing, 7 day recall measure of occupational and leisure time physical activity. The

specific objectives of study one were to produce a questionnaire that:
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(a) measured the previous week’s leisure time and occupational physical activity
(b) recorded stage of exercise behaviour change

(c) was relatively quick and easy to complete

(d) showed good reliability and validity

(¢) was practical for use with large subject numbers

(f) was self-assessing so it could be administered by post.

The investigations were conducted with a variety of local groups in the town of
Kilmarnock, Scotland.

Study Two

The aim of this study was to assess the feasibility and practicality of measuring the effects
of a fitness assessment or exercise consultation on a person’s physical activity, stage of exercise
behaviour change and processes of exercise behaviour change. The specific objectives for the

study were as follows:

(a) to assess subject participation rates and questionnaire return rates

(b) to assess the percentages and characteristics of respondents who would prefer either a fitness
assessment or exercise consultation as their intervention

(c) to pilot procedures involved in a “Fitech” fitness assessment

(d) to pilot procedures involved in an exercise consultation

(e) to pilot procedures necessary to measure changes in dependant varnables

(f) to estimate the sample size required for the main study

(g) to analyse data.

The study was conducted with Strathclyde Police Officers at Kilmarnock Police Station,
which is the divisional headquarters for East Ayrshire.

Study Three

This was the main study of the thesis. Study three's aims can be split into four sections,

each with their own specific objectives:

action One - Pre-intervention Anz
The aim of this section was to attract participants to the study and analyse the
characteristics of volunteers and randomly assign them to study groups. The objectives of the

section were as follows:

(2) to randomly assign study volunteers into either an experimental or control group, based on

their intervention choice



Chapter 1: Introduction 9

(b) based on pilot study analysis, to initially conduct at least one hundred and thirteen fitness

assessment experimental and control interventions and at least fifty exercise consultation

experimental and control interventions

(c) to ensure that participants had been successfully randomised into study groups (i.e. comparing

experimental with control groups), based on their sex, age, height, weight and stage of exercise
behaviour change

(d) to compare all study volunteers on the basis of their age and sex

(e) to compare volunteers for each intervention on the basis of their sex, age, height, weight and

stage of exercise behaviour change

(f) to analyse differences in gender, intervention group and age for those people applying and

turning up for their intervention choice (it was anticipated that some participants failed to tumn
up for their intervention)

(g) to analyse any group differences in intervention expectations

(h) to analyse pre-intervention relationships between stage of exercise behaviour change, processes

of exercise behaviour change and physical activity.

>ction Two - Analysis of Interventior acts on Phyvsical Activity
The aim of this section was to assess the impact of the interventions on participant's
physical activity. The specific section objectives were as follows:
(a) to compare the four intervention groups on the basis of drop-out rates at each measurement

period (baseline, 4 weeks, 3 months, 6 months and 1 year post test) for those regularly active

and not regularly active at baseline

(b) to analyse leisure time and occupational physical activity separately

(c) at baseline (1.e. before interventions) to analyse any physical activity differences between
intervention groups, between not regularly active and regularly active participants and for a
combination of intervention group and activity status (i.e. interaction)

(d) to compare the immediate intervention effect (comparison of baseline, 4 weeks and 3 months
post test) on physical activity for those regularly and non regularly active at baseline

(e) to compare the intervention re-test effect (comparison of 3 months, 6 months and 1 year post
test) on physical activity for those regularly and non regularly active at baseline

(f) to compare the long term mtervention effect (comparison of baseline to 1 year post test) on
physical activity for those regularly and non regularly active at baseline

(g) to analyse any changes in health related fitness in fitness assessment group and any changes in

weight in remaining three study groups at three months post test (i.e. intervention re-test).

L ] & . i . Py i
On it nree - Ana 01 Intervention On Stage o1 kL X $ena

nour Change

The aim of this section was to assess the impact of the interventions on participant's stage

of exercise behaviour change. The specific section objectives were as follows:
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(a) to compare the immediate intervention effect (comparison of baseline, 4 weeks and 3 months

post test) on stage of exercise behaviour change for those regularly and non regularly active at
baseline

(b) to compare the intervention re-test effect (comparison of 3 months, 6 months and 1 year post

test) on stage of exercise behaviour change for those regularly and non regularly active at

baseline

(c) to compare the long term intervention effect (comparison of baseline to 1 year post test) on

stage of exercise behaviour change for those regularly and not regularly active at baseline

> Behaviour Lhange

. OUT - Analysis O oTVentiorn On rrocesses ¢

AL
The aim of this section was to assess if any processes of exercise behaviour change were
dominant when participant's shifted in their stage of exercise behaviour change. The specific
section objectives were as follows:
(a) to directly compare the immediate intervention effect (baseline to four weeks) on the processes
of exercise behaviour change for contemplators, preparers, actioners and maintainers.
(b) toidentify any dominant processes of exercise behaviour change when progress is made

through the stages of exercise behaviour change

(c) to establish which processes of exercise behaviour change, if any, correspond with regression

from the maintenance stage of exercise behaviour change.

Study three was conducted with residents of two Kilmarnock housing estates called
Shortlees and Riccarton, each having a population of around two thousand. Shortlees and
Riccarton suffer high levels of deprivation and have been classed as "areas of priority treatment” by
the Government. Kilmarnock is a prominent town within Ayrshire, South Central Scotland, and
falls under the remit of Ayrshire and Arran Health Board.

These three studies were designed to address the gaps and limitations in existing research
and to shed light on the two physical activity research questions (stated earlier) which are of great
public health importance. A valid and reliable measure of recent occupational and leisure time
physical activity that was self-assessing and British culture bound was developed. This
questionnaire was then used to assess the long-term (up to one year) effects of two commonly used,
but rarely evaluated, interventions on the activity levels of both regularly active and non regularly
active residents of a socially and economically deprived community. Participants were invited to
volunteer for one of two interventions and, based on this choice, they were randomly assigned into

either an experimental or control group. Changes in participant’s stages of exercise behaviour

change were recorded over time and related to changes in participant’s use of the processes of

exercise behaviour change.

T R T I T I T, o R O DT e i it DT e S
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Significance of the Research

This research aims to provide researchers with a valid and reliable self-assessing measure
of short-term occupational and leisure time physical activity. It will also help to determine the
effectiveness of using a fitness assessment and exercise consultation to promote and maintain
physical activity in those who appear to need it the most (i.e. a socially and economically deprived
community) and help identify the kind of people who would volunteer for a community based
physical activity promotion programme. Finally, it will also identify key processes of exercise
behaviour change people use when progressing through the stages of exercise behaviour change.

This will allow specific interventions to be developed that can target progress from each stage of

exercise behaviour change.

Study Delimitations

Self-Selection of Participants

Volunteers were given the choice of which intervention they would prefer, and on the basis
of this choice, randomly assigned into either an experimental or control group. This may have
affected the internal validity of the study as any differences observed between groups throughout
the course of the study may have been caused by intervention group differences at baseline. To
check for this, pre-intervention analysis was conducted to determine any physical activity
differences between study groups. In addition, to check that participants had been successfully
randomised into expertmental and control groups, a series of pre-intervention comparisons were
conducted to assess any experimental / control group differences for both interventions. The
current methodology was used because it was able to identify any differences between people

attracted to either an exercise consultation or fitness assessment. This allowed for conclusions to

be drawn as to whether either intervention can be used to target specific populations.
FLOUYD) 111G '! 311¢ A DS _-!'!

Given that all participants lived in one of two "tight knit" communities it is highly probable
that participants discussed their interventions. This may have biased the groups and especially the
control groups. To try and combat this, the control group were offered a "limited" intervention,
consisting of information relating to physical activity and were offered the same incentives to take
part in the study. All interventions were conducted in the same building and were conducted by
the same researcher. In order to assess any difference between study groups in terms of their study

expectations, a questionnaire was administered to all participants prior to their interventions.
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aneralisation (Extema al1dity

Given that the main study was conducted with a specific population, it could be argued that
it is hard to apply the results to any other populations. However, the study population was a
sample of the general population that was high in unemployment and economic deprivation. This .
suggests that removing the cost barrier to exercise would allow the results to be generalised to the
wider population. Removing this barrier would also allow for a realistic comparison of
interventions. For example, participants receiving one of the interventions may have wanted to
greatly increase their activity but may not have been able to afford to. In contrast, a different
intervention may have had no effect on it's participants. These two scenarios would produce no
difference in the outcome measures despite differences in the interventions. To attempt to remove

the cost barrier to exercise, free exercise vouchers were offered to all intervention and control

groups.
Physical Activity M

Due to practicalities (mainly participant numbers and cost) and methodological
considerations (participants were required to self-assess their physical activity), physical activity
was measured by self-report questionnaire. Although some researchers are of the opinion that
subjective physical activity measures are less accurate than objective measures (e.g. Montoye et al.,
1996), the questionnaire used in the present study was fully tested for reliability and concurrent

validity. It was also tested for criterion validity by comparing it to an objective physical activity

measure.
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Introduction

The overall aims of this chapter are to provide a comprehensive background to the thesis
and to identify specific limitations and gaps within physical activity research. This will be done
by critically reviewing all relevant research, enabling conclusions to be drawn on a number of
important issues, but specifically the current level of Scotland's health and the role physical activity
can play in improving it.

The chapter begins with the operational definitions of certain key phrases and terms.
Scotland’s health is then reviewed and the link between physical activity and health examined.
The chapter then explores the current physical activity levels in Scotland before reviewing several
theories which have been proposed to understand the processes involved when a person changes
their behaviour. In particular, the “stages of exercise behaviour change” or transtheoretical model
is analysed and it’s use in physical activity research critically examined. Physical activity
interventions are then reviewed and the choice of the study’s dependent vanables explained. The
chapter concludes with a re-statement of the problem and significance of the research. The
literature was searched from 1979 - 1999 using Social Citation Index and Embase via BIDS, Sport
Discuss and Medline using "key words" appropriate to the section being searched. Extensive
searches of the internet were also conducted, prominent web sites being the Health Education
Board for Scotland, the British Medical Association, the World Health Organisation, the American
College of Sports Medicine and the U.S. Department of Health and Human Services and Centres

for Disease Control and Prevention.

‘Operational Definitions

Before a review of the relevant literature is conducted, it is important to clearly define
certain terms. According to Biddle and Mutrie (1997), all too often in the area of physical activity
research, terminology is confused. In addition, certain terms such as physical activity, exercise
and physical fitness are used interchangeably (Casperson et al., 1985). Standardised terminology
allows like to be compared with like, aiding the understanding of the relationships that exist
between physical activity, exercise, physical fitness and health (Casperson et al.).

Physical Activi

Physical activity has been defined as “any bodily movement produced by skeletal muscles
that results in an expenditure of energy (expressed as kilocalories) and includes a broad range of
occupational, leisure time and routine daily activities” (U.S. Department of Health and Human
Services, 1999, p.16). Everybody therefore performs physical activity but the amount and kind of

activity is largely subject to personal choice (Casperson et al., 19835).
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Physical activity can be categorised in a variety of ways but ;;robably the most commonly
used and simplest is to segment it into activity that occurs while sleeping, at work, and at leisure

(Montoye, 1975). Each main component can be further divided into a subset of components
(Casperson et al., 1985). For example, leisure time physical activity can be subdivided into sports,
conditioning activities, household tasks (Folsum et al., 1985) and other activities such as walking.
Physical activity 1s also commonly descnibed as having three dimensions: duration, frequency and
intensity (Montote et al., 1996). The duration concerns the length of time an activity is performed,
the frequency the number of times an activity is performed within a given time period and the
intensity dimension concemns the rate at which an activity is performed.

It is clear from even these basic components / dimensions that an almost endless set of
possibilities exist for classifying physical activity. For example a subset of leisure time physical
activity could include sport. “Sport” could be further divided into different sports such as squash.
Squash obviously has a duration, frequency and intensity dimension. This potential for an almost
endless set of classifications has led to the frequent use in physical activity research and promotion
of terms simplified to encompass all components and dimensions of physical activity. Terms
commonly used are “moderate intensity” physical activity, “vigorous intensity” physical activity
and “regular” physical activity. The reasons these terms are so prevalent is that they relate to the
amount of physical activity generally recognised as being beneficial to health (the specific health
related physical activity recommendations will be reviewed later in the chapter - p.35). Moderate
intensity physical activity refers to a level of effort equivalent to a “perceived exertion” of 11 to 14
on the Borg scale, any activity that burns 3.5 to 7 kilocalories per minute or the effort a healthy
individual might expend while briskly mowing the lawn, dancing, swimming, or cycling on level
terrain for example (U.S. Department of Health and Human Services, 1999). Vigorous intensity
physical activity refers to a level of expenditure that is equivalent to a "perceived exertion”of 15 or
greater on the Borg scale, any activity that burms more than 7 kilocalories per minute or the effort 2
healthy individual might expend when jogging, chopping wood or cycling uphill for example (U.S.
Department of Health and Human Services). Physical activity has been classed as regular if it is

performed five or more days of the week if it is moderate, or three or more days of the week if it is

vigorous (U.S. Department of Health and Human Services).
Exercise

The term “exercise” has been used interchangeably with physical activity (Taylor, 1983).

However, although containing common elements such as the fact that both involve bodily
movement, both result in energy expenditure and both are positively correlated with physical
fimess (Casperson et al., 1985), exercise is in fact a subset of physical activity. Exercise is
physical activity that is planned or structured, and is done to improve or maintain physical fitness

(U.S. Department of Health and Human Services, 1999). For example, a person casually walking

- ——i
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to ti;e shops for a paper would only be perfonﬂing physical activity. i—Iowever, that same person
deliberately walking at an increased pace from their house to the shops, possibly with a view to
“burning up” calones, would be performing exercise as well as physical activity. This distinction
seems trivial but as already mentioned, it is important that terms are clearly defined so comparisons
can be made and relationships examined. In some cases, the distinction between physical activity
and exercise is especially important. For example, people frequently perceive the term “exercise”
negatively and the term “physical activity” positively (Centres for Disease Control and Prevention
and the American College of Sports Medicine, 1995). Therefore, when promoting physical

activity with the general public for example, it is important the correct term is used.
Phvsical Fi

Physical fitness has been defined as “a set of attributes that people have or achieve that
relates to the ability to perform physical activity” (Casperson et al., 1985, p.129). Unlike physical

activity and exercise therefore, which are a result of specific movements performed by an
individual, physical fitness is determined by a combination of regular activity and genetically
inherited ability (U.S. Department of Health and Human Services, 1999). In simple terms,
physical fitness is something you Aave (or may not have), physical activity and exercise are things
that you do.

Physical fitness is generally thought to have two components: one relating to athletic or
sporting ability and the other relating to health (Bouchard and Stephens, 1994). The link between
physical fitness and sporting ability is clearly evident. Performance related fitness includes a
variety of components such as high lactate level tolerance, explosive leg power, lower and upper
body muscular endurance (Gledhill, 1990) and more general components such as power, agility,
speed, coordination, balance and reaction time (Casperson et al., 1985). It is clear that the
potential for achieving a high level of sporting performance will be increased if a person holds a
high level of the specific fitness component related to that sport. For example, a person holding a
high level of lactate tolerance will be at an advantage in the 400m hurdles track event, compared to
someone having a lesser lactate tolerance. In keeping with the definition of physical fitness given
in the previous paragraph, specific performance related fitness components are both inherited and

can be increased by specific training programmes.

Health related fitness contains five separate components: cardiorespiratory endurance,

muscular endurance, muscular strength, body composition and flexibility (Casperson et al.). These
components are positively or negatively affected by physical activity and directly relate to health
status (Loughlan, 1995). For this reason, it has been suggested that health related physical fitness
is more important to public health than the athletic ability component (Casperson et al.). Agam, as

with the performance-related components, the health related fitness components are both inherited

and can be improved by training.
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Health

In 1958 the World Health Organisation (WHO) defined health as "a state of complete,

mental and social well-being and not merely the absence of disease or infirmity". This early
definition, although heavily criticized (Downie, Tannahill, and Tannahill, 1996), recognises that
health is not just related to physical factors (such as disease and illness) but it also encompasses
other factors such as social, psychological and environmental dimensions (Loughlan, 1995). This
has also been recognised by Scott-Samual (1998) who suggests that health is socially constructed.
He argues that "health is a condition in which people achieve control over their lives due to the
equitable distribution of power and resources" (p.4). Labonte (1995) has developed a socio -
environmental model of health. As with the WHO definition, this model sees health related not
just to physical factors such as illness and behavioural factors such as smoking or inactivity, but his
model also includes psychosocial risk factors such as social isolation, low self confidence and
powerlessness and "risk conditions" such as poverty, poor education and stressful working
environments. Further determinants of health have also been suggested. Dahlgren and Whitehead
(1995) include wider socio-environmental factors such as housing, working conditions, social and
community networks, and local environment. The Government also recognise that health is not
just concerned with the absence of disease. The Scottish Office Department of Health’s
Consultation Document, Working Together for a Healthier Scotland (1998) refers to social and
economic circumstances affecting health, with poverty, unemployment, poor housing,
environmental factors such as pollution and access to health services and amenities being
prominent. It also refers to life circumstances, stating “the circumstances in which we live closely
affect our nisk of poor health and our prospects of good health and well-being. So, too, do culture,
fashion, the mass media, peer influences and social isolation or marginalisation. Good general

education — not just health education — is a foundation for good health” (p.23).

Downie et al. (1996) have proposed a comprehensive model of health, incorporating many
of the elements previously mentioned. They argue that health has both a positive and negative
dimension. The positive dimension contains two elements, well-being and fitness. According to
Downie et al., well-being incorporates subjective well-being, which is a measure of a person’s
mood or level of happiness. It is situation specific and may be affected by such factors as being in
love, exercise, good weather and alcohol. Well-being also contains a “good life” component,
which is the underlying indicator of well-being. It can be brought about by acquiring lifeskills and
achieving autonomy or empowerment (Downie et al.). Fitness, in relation to positive health,
focuses on physical attributes, such as strength, stamina, suppleness and skills and 1s related a
person’s ability to perform specific tasks important to that person (Downie et al.). Negative
health, or ill-health, according to Downie et al., has seven elements, six of which can be split into
subjective and objective elements. The subjective elements are jllness and discomfort whilst the

objective elements are disease, injury, handicap and deformity. The final element of ill-health,
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which links the strands of the subjective and objective elements, is defined by Downie et al. as
“unwanted states”. Illness may not always be percieved as negative, if for example it prevents a
child from going to school. Similarly, pain after exercise may be thought as being due to “a good
workout”, and may be viewed positively. Thus for the six components to be defined under the ill-
health umbrella, they must be “unwanted” by the person. Downie et al. argue that the two positive
elements are interconnected as are the seven negative elements. Further, they see the positive and

negative elements as being interconnected, both having physical, mental and social components.

Figure 1 summarises Downie et al’s model.

Health

Physical

ORI T e R T e e TR R RS - 44
(11l-health)

- r : -
True well being Disease, 1lIness,

Fitness Unwanted states < deformity, injury,

_disability, handicap,

Figure 1. A model of health as proposed by Downie et al. (1996).

Scott-Samual (1995) is also of the opinion that health is not purely an objective measure,
but is open to personal, subjective perception. According to Scott-Samual, when people are asked
about health, they refer to security, happiness and quality of life. He argues what is healthy to one
person may be perceived as unhealthy to another. For the majority of the general population
therefore, health is closely related to their perceived quality of life.

Due to the multi-dimensional nature of health, its measurement is extremely difficult. Itis
important however that health can be measured so that health improvement programmes can be
evaluated and the nation's health monitored. Traditionally, medical outcomes in clinical research
are morbidity and mortality (Rejeski et al., 1996) but as already outlined, health incorporates many
wider dimensions. This is recognised in the literature with recent developments underscoring the
importance of augmenting these outcomes (Rejeski et al.). Quality of life, or more specifically,
health related quality of life (HRQL), is now generally accepted as an appropriate measure of
treatment efficacy in most clinical research (Rejeski et al.). HRQL represents a restricted concept

of quality of life (Fries and Spitz, 1990) concerning only those aspects that may be measured in a
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clinical situation. Wenger and Furberg's (1990) definition of HRQL .encompasses "those attributes
valued by patients, including: resultant comfort or sense of well-being; the extent to which they
were able to maintain reasonable physical, emotional, and intellectual function; and the degree to
which they retained their ability to participate in valued activities with the family, in the workplace,
and in the community" (p.335). t

Similar to HRQL 1s the quality adjusted life year (QALY). The QALY approach weights
years in life by the quality of life experienced in those years (Department of Health, 1995). Like

the HRQL model, QALY is also multi-dimensional, incorporating components such as pain,

disability, anxiety and the ability to carry out normal, everyday tasks (Department of Health).

These components are then given a weighting and summed for an overall score.

Coupling quality of life measurements with the morbidity and mortality data mentioned
earlier may give a good estimation of overall health, and consequently aid our understanding of

health, but is clear that a definitive, simple definition 1s difficult to come by.
Health Promotion and Health Educatic

Given the many definitions of health, it is perhaps not surprising that alternative definitions
of health promotion exist (Gaskin and Vincent, 1996). For example, Breslow (1994), favouring
the "optimal health" stance (incorporating both physical, environmental and social factors) views
health promotion as more than medical intervention and brings in concerted action from a range of
groups and agencies. His view of health promotion could be described as "community
approached" (Gaskin and Vincent). However, the main provider of health promotion activities is
the NHS. These activities often ignore the social context in which choices are made and cannot
tackle wider influences (Gaskin and Vincent), so not fully delivering a "community based I
approach”.

Downie et al. (1996) define health promotion as a process which "comprises efforts to
enhance positive health and prevent ill-health, through the overlapping spheres of health education,
disease prevention and health protection” (p.2). Disease prevention is self-explanatory. Health
protection is concerned with legal and fiscal controls, and other policies and regulations aimed at
the prevéntion of ill-health (Loughlan, 1995). Health education has been defined as the process of
transmission and / or acquisition of knowledge and skills necessary for survival and the
improvement of quality of life (Baric, 1991). It is the process of educating the community and the
relevant service providers as to the benefits and mechanisms of enhancing health. Dowmie et al.
have summed up the overall goal of health promotion as being “the balanced enhancement of
physical, mental, and social facets of positive health, coupled with the prevention of physical,
mental and social ill-health” (p.26).

Health promotion is therefore an umbrella term for a wide range of activities which
enhance health. A fundamental characteristic of health promotion is that it seeks to empower




Chapter 2: Literature Review 20

peéple to take increased control over aspects of their lives which affe.ct their health (Health

Education Authority, 1995). Health education is a vital component of health promotion (The
Scottish Office, 1991) aiming to ensure that people are well informed, are able to make health
related choices and act upon those choices. It also aims to raise awareness within public and

private organisations as to the importance of gearing policies and strategies towards the
enhancement of health (Health Education Authority).

Scotland's Health

As already established, the multi-dimensional nature of health makes its measurement
difficult. Often, the positive dimension is neglected (Downie et al., 1996). Most reviews of the
nation's health tend to focus on the disease and illness aspects and their causes (e.g. The Scottish
Health Survey, 1997) and only review a small number of the many components that make up
quality of life (such as life circumstances and psychological well-being). Assuch, this review of
Scotland's health 1s mainly restricted to an analysis of mortality rates and disease profiling but
where possible, the wider components that make up quality of life are considered.

Scotland has long been considered the sick country of Europe. Both Scottish males and
females have a lower life expectancy than almost all other European countries (World Health
Statistics, 1991). Scotland also has the highest death rates in the Western world from the so called
"big three” (The Scottish Office Department of Health, 1998) causes of death; strokes, coronary
heart disease and cancer (World Health Statistics). In 1996, cancer (25%), coronary heart disease
(24.1%) and cerebrovascular disease (mainly strokes - 11.8%) caused 61% of the total number of
deaths in Scotland (Registrar General for Scotland, 1996). Not surprisingly, the NHS has
identified these causes of death as a major priority in Scotland (The Scottish Office Department of
Health). Comparing Scotland to England, the Scottish Health Survey (1997) also showed that the
prevalence of respiratory disease symptoms was considerably higher in Scotland. At a more
localised level, the picture for Ayrshire and Arran is just as depressing. In his 1998 Public Health
Report (1998a), Ayrshire and Arran Health Board's Director of Public Health reported that in those
aged between 15-64 years, the main causes of death were cancer (30%) and coronary heart disease
(27%). In addition, Smith, Crombie, Tunstall Pedoe, Groden, and McHardy (1989) revealed that
coronary heart disease mortality rates were higher in Ayrshire and Arran compared to the Scottish
average. In 1997, the standardised mortality rate for Ayrshire and Arran was 112 (Director of
Public Health, Ayrshire and Arran Health Board). The standardised mortality rate is the number
of actual deaths as a percentage of the number of expected deaths. The number of expected deaths
is based on what would be found, on average, in similar populations. The rate in Scotland 1s taken
to be the standard (100). Thus, in 1997, there were 12% more deaths in Ayrshire and Arran than

expected, compared to the average for Scotland.
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The situation is improving however. From 1986 to 1996, the number of deaths from
coronary heart disease per 100,000 of the population below the age of 65 years has progressively
fallen each year contributing to an overall reduction in mortality rates of 40% (The Scottish Office
Department of Health, 1998). The pattern for cancer mortality rates also shows a similar trend but
the reduction has been more modest (reduction of 11% - The Scottish Office Department of
Health). Life expectancy for both males and females has also slowly increased. In 1942 males
could expect to live, on average, to the age of 61 years. The figure for females was 70 years. By
1990, this had increased to 71 years for males and 77 years for females (The Scottish Office, 1992).
In Ayrshire and Arran, deaths from coronary heart disease and cancer have also fallen over the past
twenty years (Director of Public Health, Ayrshire and Arran Health Board, 1996) as have the
standardised mortality rates (Director of Public Health, Ayrshire and Arran Health Board, 1998a).
In addition, although Scotland's health record is poor when compared to other industrialised
Western countries, it has to be remembered that compared to the rest of the world, Scotland
compares favorably. For example, the life expectancy in some areas of Africa is 28 years (WHO,
2000). Also, the number of healthy years of life expected for someone living within the United
Kingdom is 71.7 years (WHO, 2000). A similar figure for many African countries is 20-30 years
(e.g. Sierra Leone, 25.9 years) (WHO, 2000).

It is difficult to assess Scotland’s health in terms of quality of life because as mentioned
earlier, most health reviews focus on disease and illness and not specifically on quality of life
models such as HRQL and QALY. However, some of these reviews recognise that health 1s multi-
dimensional. For example the Scottish Office Department of Health’s Consultation Document,
Working Together for a Healthier Scotland (1998) states that “good health is not just the absence of
disease. It has to do with the way we live, the quality of our life and our environment” (p.vii). By
examining factors such as mental health and so called “life circumstances” (i.e. housing,
unemployment, local environment) a general picture of quality of life can be drawn.

In relation to mental health, about one quarter of the Scottish population will experience
some mental distress, with 90% of these people suffering from either depression or anxiety (The
Scottish Office, 1998). The Scottish Forum for Public Health Medicine (SNAP, 1994) has also
reported that mental health problems are the most common problems reported to a GP and 1t has
been estimated that the cost of treating mental disorders in Britain accounts for up to 20% of the
total NHS expenditure, or £4 billion pound per annum (Department of Health, 1992). In addition,
Scottish suicide rates have been gradually increasing, this being particular prominent among 15-25
year olds. In 1983, the rate stood at 17.8 per 100,000. By 1993, this rate stood at 29.6 per
100,000 (McLoone, 1996). There is little evidence however to suggest that mental health illness
occurs any more frequently in Scotland compared to other industrialised countries (The Scottish
Office, 1998) although the Scottish Health Survey (1997) did highlight some differences when
comparing Scotland to England. Using the General Health Questionnaire (GHQ - which assesses
the general psychological well-being of informants), it found that Scottish males aged between 35-
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44 'ifears were less likely to have a high GHQ score compared to their English counterparts.
Similarly, Scottish women aged between 16-24 years and 55-64 years were less likely to have a
high GHQ score compared to similar age groups in England. Inrelation to Ayrshire and Arran,

the survey indicated no difference in GHQ scores when compared to other areas of Scotland.
In relation to life circumstances, unemployment in Scotland currently stands at 5%

compared to the British average of 4% (figures for November, 1999 - The Scottish Office, personal

communication, December, 1999). In Ayrshire and Arran, the rate stands at 8.4 % (figures for
November, 1999 - The Scottish Office, personal communication, December, 1999).

Unemployment in itself can bring with it despair, poverty and low self esteem, triggering tobacco
use and alcohol / drug abuse as a means of consolation (The Scottish Office, 1998). There is
strong evidence for the link between unemployment and a deterioration of mental health (Fryer and
Payne, 1986). Housing conditions can negatively affect health, cold and dampness can worsen

respiratory illness and generally impair well-being. In 1996, the Scottish House Condition Survey
reported that 25% of all dwellings in Scotland were judged to suffer from problems of dampness or

condensation.

In relation to the link between deprivation and ill-health, the Black report (1982) showed
that a social class gradient existed with those more affluent people suffering lower death rates from
causes such as stillbirth, accidents, cancers, respiratory disease and cardiovascular disease as well
as experiencing less illness and premature death than the disadvantaged groups. Further studies
have vindicated the Black Report with Carstairs and Morris (1991) showing that people in areas of
high deprivation under the age of 65 years display patterns of mortality that greatly exceed their
counterparts in more affluent areas. Castairs and Morris have also shown that socio-economic
determinants of adult health may date from very early life, including before birth. Cancer and
cardio-vascular disease are also negatively related to social class with those in lower deprivation
categories (representing more affluent areas) having lower standardised mortality rates for cancer
and coronary heart disease than those in the higher deprivation categories (The Scottish Office,
1998). Macintyre (1994) reported similar findings but also demonstrated an inverse relationship
between ill-health and soci0-economic status for HIV / AIDS, accidents and dental and oral health,
reporting a stepwise relationship where each successive lower social group suffered progressively
higher levels of ill-health. The link between social class and mental health has also been
established. Meltzer, Gill, Petticrew, and Hinds (1994) reported that in 1993-1994 the rate for the
prevalence of neurotic disorder for British males increased from 60 per 100,000 in social class 1
(representing the least socially deprived) to 129 per 100,000 in social class 5. A similar pattern
was evident for women but alarmingly, the rates reported were much higher (155 per 100,000 in
social class 1 compared to 247 per 100,000 in social class 2). Clearly, the gender differences have
implications for programme development and service delivery (Health Education Board for
Scotland, 1998). The imbalance in the proportion of sufferers across the social class spectrum also

appears to be manifested in suicide rates. McLoone (1996), reported that in 1993, the suicide rates
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in 15-29 year olds living in deprived areas was about double that of those living in more affluent
areas.

There 1s little data that directly compares Scotland against other countries for levels of
deprivation but when comparing Ayrshire and Arran to Scotland, it has been shown that levels
within Ayrshire and Arran are considerably higher (Director of Public Health, Ayrshire and Arran
Health Board, 1996).

So called "lifestyle factors" (The Scottish Office, 1998) such as smoking, poor diet and
inactivity are also known to have a negative effect on health. In relation to cigarette smoking, the
Scottish Health Survey (1997) reported that 34% of Scottish males smoked, compared to 32% of
English males. This difference was more marked in women however, with 36% of Scottish
women smoking compared to 30% of English women. The figures for Ayrshire and Arran show
no gender difference, with both 32% of males and females smoking (Ayrshire and Arran Health
Board, 1998b). Inrelation to the Scottish diet, the James Report (1993) confirmed the very poor
balance of the nation's diet and its damaging effects on health. In general, the Scottish diet is
deficient in certain vitamins and fibre and contains too much saturated fat, sugar and salt. Once
again, the Scottish Health Survey showed that the Scottish diet does not compare favorably to that
of England, with the Scots tending to eat less fruit and vegetables and more biscuits, sweets and
salt. Scotland's physical activity levels will be reviewed in detail later in the chapter, but in short,
approximately 60% of the population do not do enough physical activity to gain a health benefit
(The Scottish Health Survey). A similar proportion 1s evident within Ayrshire and Arran (56% -
Ayrshire and Arran Health Board, 1998b). This compares to 50% in England (The Scottish Health
" survey).

As previously outlined, there appears to be an inverse relationship between socio-economic
status and ill-health. A possible explanation is that these communities often exhibit elevated nsk
factors or "lifestyle factors” (e.g. smoking, excessive alcohol consumption, poor diet, lack of
exercise, unsafe sex, low uptake of preventive services) (Macintyre, 1994, The Scottish Office,
1998). Coupled with poorer "life circumstances" (i.e. unemployment, housing condition, access to
facilities) it is perhaps not surprising that communities suffering higher levels of deprivation also
suffer higher levels of ill-health.

In summary, Scotland's health is slowly improving and can be classed as good when
compared to many other countries of the world (e.g. South America, Africa, Asia). However,
compared to most other Western, industrialised countries, the Scottish population has a lower life
expectancy and higher death rates from coronary heart disease, cancer and strokes. A possible
explanation for this could be due to the so called "lifestyle factors”. Scotland smokes more, eats
less healthily and is less active than its neighbour South of the border. Further, in general, those in
lower socio-economic groups suffer higher levels of ill-health. It appears this is duc to a
combination of life circumstances (such as high unemployment and poor housing conditions) and

an increased prevalence of risk factors (such as smoking, alcohol / drug consumption, poor diet).
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Physical Activity, Physical Fitness and Health -

Physical activity as a means to enhance health has been practiced for many centuries (US
Department of Health and Human Services, 1996). It is only relatively recently (within the last 40
years) that scientific evidence has emerged to support this notion. The first half of this review
attempts to summarise the current available evidence on the benefits to health of physical activity

and physical fitness whilst the second half outlines the levels of physical activity and physical

fitness that have been recommended to achieve a health benefit.

Currently, the most authoritative review of the effects of physical activity and physical
fitness on health is the US Surgeon General's Report on Physical Activity and Health (US
Department of Health and Human Services, 1996) (Vuori, 1998) which collates and draws
conclusions from the most recent scientific evidence. Consequently, the report is used in this
section to provide sub-headings that detail the effects of physical activity on a variety of health
related measures. The information from the Surgeon General's Report is expanded upon using

additional research where necessary and some health aspects that are not dealt with in the Surgeon

General's Report are reviewed.
- Mortality

The Surgeon General's Report (1996) concludes that regular physical activity is associated
with lower mortality rates. Generally, studies examining the association of physical activity or
physical fitness with total mortality have used two different strategies (Lee and Paffenbarger,
1996). Investigators have either classified participants according to physical activity or physical
fitness levels and then examined mortality rates within each category. Alternatively, they have
examined mortality rates for participants who have and have not changed their physical activity
levels over time. With respect to the first category, Morris, Everitt, Pollard, Chave, and
Semmence (1980) studied British Civil Servants between 1968 to 1977. During the first two years
of the study, participants (17,944 males aged 40 — 65 years) were asked to complete an activity
survey every Monday morning detailing the previous weeks Friday and Saturday physical activity.
Participants were then classified as not having or having engaged in vigorous exercise. During
follow up, the mortality rate in those who were not vigorously active (8.4%) was double that of
those who were (4.2%). Similar findings have been reported. In a series of large scale population
studies, Paffenbarger, Hyde, Wing, and Hsieh, (1986) and Paffenbarger et al., (1993a) used over
15000 former Harvard college students who at the start of the study (1977) were aged between 45-
84 years. Analysis at the end of the study (1988) revealed that when taking into account
confounding variables such as age, smoking and family history, risk of death was one-quarter
lower among the intermediately active participants, and one-third lower among the most active

participants, compared with the least active participants. With respect to aerobic fitness, several
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studies have also demonstrated lower mortality rates with higher fitness levels (Sandvic et al.,,
1993, Blair et al., 1989).

Fewer studies have examined mortality rates for participants who have and have not
changed their physical activity levels over time. In one such study, The Harvard Alumni Health
Study (1993) (described previously), 10629 participants aged 45-84 years in 1977 had previously
provided physical activity information in either 1962 or 1966. These participants provided similar
information in 1977 and were followed to 1985. Analysis showed that participants who changed

from being inactive (< 2000 kcal/wk) to active (> 2000 kcal/wk) had about the same mortality rate
as participants who were active at both time points. Inregard to intensity of activity, participants
who did not engage in any moderately vigorous activities (requiring > 4.5 METSs) in 1962/1966
but did so in 1977 had a 23% lower mortality rate than those who never reported such activities.

Coronary Heart Disease

The Surgeon General's Report (1996) concludes that regular physical activity or
cardiorespiratory fitness decreases the risk of coronary heart disease (CHD) mortality. In 1987,
Powell, Thompson, Casperson, and Kendrick conducted an extensive review of the literature
relating to physical activity and the incidence of CHD. Initially, 121 articles representing 54
studies were identified. These studies were reviewed and depending on certain critenia (e.g.
incidence rates, relative risks, odds ratios or mortality ratios could be calculated) 43 studies
underwent a more detailed review. Powell et al. concluded that physical activity is inversely and
causally related to the incidence of CHD. They calculated the relative risk (the ratio between the
incidence rate of disease and death in the exposed [sedentary] and the unexposed [active] groups —
a relative risk of 1 equals no difference in risk; more than 1 equals an increased risk) of CHD
associated with inactivity which ranged from 1.5 to 2.4, with a median of about 1.9. That 1s, the
risk of CHD morbidity is about double in those who are physically inactive compared to those who
are more active.

More recent reviews have drawn similar conclusions. A review of studies published
between 1987 and 1992 (Blair, 1994) confirmed and reinforced the view that there is a causal link.
Further, Whaley and Blair (1995) reviewed 18 studies published since 1990 and 17 of them showed
an inverse association between physical activity or fitness and risk of CHD.

Virtually all recent mortality studies on cardiorespiratory fitness have adjusted for
confounding variables such as blood pressure, blood glucose, lipid levels, family history, obesity,
health status and age (Blair, 1997). In order to evaluate the independent relative risk of a number
of risk factors for all cause mortality (not just CHD) Blair et al (1996) followed 32421 participants
between 1970 and 1989. At baseline, participant’s were assessed for personal and family health
history, current health status, health habits, anthropometry, resting ECG, blood chemistry, blood

pressure, and fitness level and were followed until either they died (cause of death was recorded) or
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until the end of the study in 1989. Initial findings showed that low fitness level, smoking, elevated
systolic blood pressure, elevated serum cholesterol level, and poor health status (abnormal ECG or
chronic illness) were all significantly associated with cardiovascular (CVD) mortality and all-cause
mortality. The relative risk due to low fitness (1.52) was similar to that of smoking (1.65)
suggesting that becoming fit has a similar effect on reduction in mortality as stopping smoking
(Blair et al.). They next calculated the death rates for all cause mortality and CVD mortality in
cross-tabulation analyses, using 3 levels of fitness (low, moderate and high) and 2 categories of the
other mortality predictors (smoking [nonsmoker, smoker], systolic blood pressure [<i40mmHg,
>140mmHg], serum cholesterol level [<6.2 mmol/L, >6.2 mmol/L and health status [healthy,
unhealthy]). Results showed that for all cause mortality, an inverse gradient of risk across fitness
groups existed for each category of the other mortality predictors (i.¢. as fitness increased,
mortality decreased for each category of each mortality predictor). Also, for each activity level,
mortality rates were higher for those who smoked, had elevated systolic blood pressure, elevated
serum cholesterol levels and who were unhealthy. Similar results were found for CVD mortality.
Blair et al. then grouped three mortality predictors (smoking and elevated blood pressure and
cholesterol levels) and cross tabulated these with the fitness groups (enabling analysis of mortality
rates between fitness groups for a combination of 1, 2 or 3 other risk factors). They found that
high fit persons with multiple predictors had lower death rates than low-fit persons who had no
other predictors. In other words, moderate or high levels of fitness seem to provide protection

against the force of combinations of other mortality predictors.

Strokes

The Surgeon General's Report (1996) concludes that the existing data are not conclusive
regarding the relationship between physical activity and stroke. Of fourteen studies that were
found to examine this, only eight found an inverse relationship. However, although the

relationship between physical activity and stroke has not yet been established beyond doubt, two

recent reviews conclude that the evidence points towards a strong association (Blair, 1992, Kohl
and McKenzie, 1994).

Blood Cholesterol

Although exercise has been claimed to lower circulating concentrations of cholesterol, it is
likely that this occurred as a result of associated weight loss and dietary change (The Royal College
of Physicians, 1991). Indeed, of more than 60 studies examining the effects of physical activity on

blood cholesterol levels, over half found that exercise training is associated with a beneficial nise in

HDL cholesterol (US Department of Health and Human Services, 1996). Studies have also shown
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that even small bouts of physical activity can enhance the blood Iipid'proﬁle (Durstine and Haskell,
1994).

High Blood Pressure

Physical activity has been shown to reduce the risk of developing hypertension in later
years. Following male college graduates over a fourteen year period, Paffenbarger et al. (1991)
found that participants who competed in vigorous sports had between a 19% and 30% reduction in
the risk of developing hypertension. Aerobic exercise has also been shown to reduce blood
pressure in those who suffer from hypertension. Two independent meta-analyses (Arroll and
Beaglehole, 1992 and Kelley and McClellan, 1994) concluded that aerobic exercise decreases both
diastolic and systolic blood pressure by about 6-7mmHg. Smaller reductions (3-6mmHg) have
been achieved in groups with blood pressure in the normal range (Fagard, 1994). Ebrahim and
Smith (1998) conducted a systematic review and meta-analysis of randomised controlled trials
investigating the effects of several non-pharmocological interventions (i.e. salt reduction, weight
reduction, stress reduction, exercise and alcohol reduction) on blood pressure. They concluded
that most of the studies were of poor methodological design and biases often tended to increase the
changes in blood pressure observed. Despite this, of the eight trials focusing on exercise, Ebrahim
and Smith reported net decreases in systolic and diastolic blood pressures of 0.8 and 3.7 mmHg :
respectively (i.e. intervention group difference minus control group difference) for those

hypertensive sufferers. These changes failed to reach significance however. :

Cancer

Much of the research examining the link between inactivity and cancer has so far focussed -,.
on cancer of the colon. Lee (1994) conducted a review of 27 such studies and found that in 20 of E

them, an inverse association between physical activity and risk of cancer of the colon was reported.

Based on these studies, it is estimated that the most sedentary people have between 1.2 to 3.6 times
the colon cancer risk of the most active. _
Many of the studies that have analysed colon cancer have also studied rectal cancer as a *
separate outcome (US Department of Health and Human Services, 1996). Of 13 studies analysing
occupational physical activity, 10 reported no association with rectal cancer (US Department of
Health and Human Services). Similarly, of 6 studies analysing either leisure time or total physical
activity, no associations were reported (US Department of Health and Human Services). It can be
concluded that there is little or no evidence to suggest a link between physical inactivity and rectal
cancer.
With regard to breast cancer, the evidence for an association with physical activity 1s

inconsistent. Several studies have reported a significant inverse relationship between physical
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acf{vity and breast cancer (e.g. Bernstein et al., 1994 and Mittendorf et al., 1995). In contrast,
several studies have reported no such relationship (e.g. Paffenbarger, Hyde, and Wing, 1987 and
Albanes, Blair, and Taylor, 1989). Similar inconsistent findings have also been found when

prostate and testicular cancer have been examined (US Department of Health and Human Services,
1996).

Diabetes

The effect of physical activity on non-insulin-dependent diabetes mellitus (NIDDM) has

been widely researched. Probably the clearest evidence for the use of physical activity is an effort

to prevent the development of NIDDM (Kriska, Blair, and Pereira, 1994). In one study, when over
8000 American women from the Nurses’ health study cohort were followed for a period of 8 years,
a reduction in the age-adjusted relative risk (0.67) for developing NIDDM was found in those

participants who exercised at least once per week (Manson et al., 1991). Similar findings were

found for men (Manson et al., 1992). It is clear from the research that physical activity can protect

against NIDDM. Most reviewers also feel that physical activity can help in the treatment of
NIDDM but not all agree, mainly due to methodological reasons (Schwartz, 1997).

There have been far fewer studies on the effects of exercise in insulin dependent diabetes
mellitus (IDDM). Given that approximately 90% of those people with diabetes have NIDDM
(Krall and Beaser 1989) this is perhaps not surprising. Due to the scarcity of relevant research in

this area, there is no data at present to suggest that exercise can delay or mitigate the onset of

IDDM (Schwartz, 1997), but one study has found that for people who have developed IDDM,

increased physical activity appears to be protective against cardiovascular disease (Giacca et al.,
1994).

Obesity

Many studies have been conducted on the role of physical activity in controlling body
weight. It is clear that without regular physical activity, weight control can usually not be
achieved (Byers, 1995). Over the past two decades, two comprehensive meta-analysis (Ballor and
Keesey, 1991 and Epstein and Wing, 1980) have concluded that physical activity can promote fat
loss whilst preserving or increasing lean body mass, the rate of weight loss is proportional to the

frequency and duration of activity and that a combination of dieting and physical activity is more

successful in achieving weight loss than dieting alone.
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Respi Di

Physical activity can benefit people with a wide range of respiratory complaints. - Most
asthmatics benefit from exercise (Bundgaard, 1985) although a minority of severe asthmatics are
distressed by vigorous exercise. Some children with cystic fibrosis gain as much benefit from
exercise as they do from physiotherapy (Blomquist et al., 1986) and research suggests that physical

activity training programmes may increase the exercise tolerance of people suffering from chronic

bronchitis or emphysema (Lertzman and Cherniack, 1976).

: ritis and C .

In relation to osteoarthritis (the degeneration of cartilage and new growth of bone around
the joint area), it is not known whether an active lifestyle can offer protection against its
development (US Department of Health and Human Services, 1996). Studies have shown
however that some sports (e.g. soccer, weight lifting and competitive athletics) are associated with
the development of osteoarthritis (Kujala et al., 1995) although sports-related injuries rather than
the physical activity may have been the cause (US Department of Health and Human Services).
For people who have already developed osteoarthritis, evidence suggests that regular moderate
exercise can relieve the symptoms (Ettinger and Afable 1994).

Osteoporosis, characterised by decreased bone mass and structural deterioration of bone
tissue, usually affects older persons (Cummings, Kelsey, Nevitt, and O’Dowd, 1985).
Development of osteoporosis is thought to be related to three factors; deficient bone mass at
physical maturity, failure to maintain bone mass during the third and fourth decades of life and the
bone loss that begins in the fourth and fifth decades of life (US Department of Health and Human
Services, 1996). Studies have shown that increase in bone mass in University students is related to
higher levels of physical activity (Recker et al., 1992) and that prolonged bed rest or immobility
results in rapid reductions in bone density (Krelner, Toft, Nielsen, and Tendevold, 1983). Thus it

appears that physical activity may enhance bone mass, or at least maintain it, whereas physical

inactivity is associated with a decline in bone mass.

There is a certain degree of evidence which suggests that physical activity (both past and
present) can prevent against bone fractures, in particular fractures of the hip (Jaglal, Kreiger,
Darlington 1993). In addition, research also suggests that physical activity can help protect the
elderly from falls (Tinetti et al., 1994), possibly by improving muscle strength, functional capacity,
gait, balance, and reaction time (US Department of Health and Human Services, 1996).
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As discussed earlier, mental health is an integral component of overall health. Mental,
social, and physical health are inextricably linked, with social and physical health circumstances
impacting on mental health and vice versa (Downie et al.,, 1996). The term “mental health” has
been used inconsistently over the years (Health Education Board for Scotland, 1998), partly
because “anything and everything to do with mental health and mental illness is subsumed under
the term “mental health™ (Tudor, 1996, p.3). Tudor has defined mental health as “a generic term
which describes an integrative approach embracing affective, behavioural, cognitive, physiological,
sociopolitical and spiratual health” (p.26) and a variety of other mental health definitions have been
proposed (Health Education Board for Scotland, 1998). However, MacDonald and O’Hara (1996)
have suggested 1t may be unhelpful to define mental health as they argue succinct definitions may
fail to take account of the broad spectrum of mental health components.

The effects of physical activity on physiological functioning (as reviewed earlier) has been
widely researched. However, less attention has been paid to psychological outcomes of exercise
(Mutrie, 1997). This has in part been due to the reluctance of the medical community to view the
philosophy that mind and body are interconnected (Rejeski and Thomson, 1993), although this
situation is changing (Rejeski and Thomson). The way we view our bodies, and the -
“performance” of our bodies, undoubtedly has an affect on our mental health and vice versa. As
Rejeski and Thomson suggest, “there is ample evidence that physical abilities and physical
conception of the self play an integral role in mental health” (p.7). Further, Fox (1997) suggests
“what we feel about our physical abilities and our appearance and how important these matters are
to us determine our physical identities” (p.v). As already outlined, many models of health also
recognise the relationship between physical and mental health.

In relation to physical activity and it’s effect on mental health, research has focussed
around two main areas; the role of physical activity in reducing negative mental health and it’s
ability to enhance positive mental health. Negative mental health refers to conditions such as
anxiety, depression and schizophrenia and positive mental health refers to such feelings as general
well-being, mood and self esteem as well as cognitive functioning.

In relation to anxiety, regular, particularly rhythmic exercise has been found to produce
reductions, with the greatest effects seen in people who were both unfit and highly anxious
(Landers and Petruzello, 1994). Aerobic exercise training has been shown to reduce the levels of
trait anxiety (a general feeling of anxiety), (Petruzello et al., 1993) and single exercise sessions can
produce reductions in state anxiety (situation specific feelings of anxiety) (Crocker and Grozelle,

1991).

Exercise has also been found to reduce the risk of developing depression. For example, 1n
the Harvard alumni study reported earlier (Paffenbarger, Lee, Leung 1994) level of reported
physical activity in 1962 or 1966 was found to be inversely proportional to self reported physician-
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diagnosed depression in 1988. Similarly, Camacho, Roberts, Lazaru;, Kaplan, and Cohen (1991)
reported a relationship between inactivity and incidence of depression. In 1965, baseline data was
collected on depression and physical activity (classifieds as low, medium or high) for a large
Californian population. Follow up in 1974 showed the relative risk (1.8 for men, 1.7 for women)

of developing depression was significantly greater in the low activity group. Further follow up in

1983 showed that those who were inactive in 1965 but were active in 1974 were at no greater nisk
of developing depression in 1983 than those continually active. In contrast, for those active 1n
1965 but inactive in 1974, the odds of developing depression was 1.6 times more likely than those
continually active.

Exercise has also been shown to be an effective treatment for depression. In 1998, Craft
and Landers conducted a meta-analysis to examine the effects of exercise on clinical depression
and depression resulting from mental illness. After reviewing thirty studies, they reported an
average effect size of 0.72 (i.e the groups receiving exercise were different from those not
receiving exercise by 0.72 standard deviations on the measure of depression), which was
significantly different (p <0.05) from zero. They also reported no difference in the effect on
depression when comparing aerobic to non-aerobic exercise, and no difference in eftect size when
exercise was compared to more traditional forms of treatment, such as individual or group
psychotherapy and behavioural interventions. As with anxiety, Craft and Landers also reported
greatest effect sizes for those participants suffering the highest levels of depression. Despite the
encouraging findings of Craft and Landers, Dishman (19935) has criticised the use of meta-analysis
for drawing conclusions in this area, arguing that there are too few studies with similar designs and
methodologies. Mutire (in press) conducted a review of studies in which exercise had been used
to treat clinically defined depression and included only those studies with the best design features.
Ten “key” studies were identified. Mutrie concludes that although more research is required in
this area, results confirmed the wider meta-analysis of Craft and Landers, and as such, she suggests
the conclusions drawn from this analysis can be viewed with confidence. She further concludes
that the link between depression and exercise (both in terms of prevention and treatment) is causal
and there appears to be no negative effects of exercise on depression.

It also appears that exercise can help reduce the symptoms associated with scizophrenia.
Chamove (1988) studied the effects of exercise on 40 long-term schizophrenic patients and
reported that patients who had exercised showed fewer psychotic features, fewer movement
disorders, were less irritable, depressed, retarded and tense, and showed more social interest and
competence. Similarly, Faulkner and Sparkes (1999) reported that a 10 — week exercise
programme of twice weekly sessions reduced schizophrenic patients’ perceptions of auditory
hallucinations, raised self-esteem and improved sleep patterns and general behaviour.
Interestingly, they reported that it was the process of exercising (i.e. social interaction), rather than
the exercise itself, that was influential in causing the changes. They concluded that exercise

should be offered as an adjunct treatment in psychiatric rehabilitation.
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- The majority of research on the effects of exercise on negativ:e mental health has tended to

focus on clinical populations (as reported above) (Mutrie and Biddle, 1995). However, there is

accumulating evidence that the effects are similar for non-clinical populations. Mutrie and Biddle
reviewed the area of exercise and mental health in non-clinical populations. They analysed the
results of five meta-analytic reviews of the area and reported effect sizes of 0.24 for state anxiety,

0.34 for trait anxiety and a range from 0.53 to 0.55 for depression. Mutrie and Biddle conclude

that although most of the effect sizes were in the moderate range, the effects of exercise on
negative mental health have shown positive results in the non-clinical population. They further
conclude however that more research is required to refine the exact nature of these effects.

In regard to the effects of physical activity on positive mental health, research suggests that
exercise can enhance well-being. Well-being is a general term often used in exercise psychology
that embraces a number of psychological states. Psychological well-being, or emotional function,
has been used to describe both negative (e.g. anxiety and depression) and positive (e.g. mood and
self-esteem) affective states (Rejeski et al., 1996). A positive relationship has been reported
between physical activity and psychological well-being. Stephens and Craig (1990) conducted a
nation-wide survey of approximately 4000 Canadians and found that those who reported higher
levels of physical activity had a more positive mood than those reporting lower amounts of activity.
Similarly, in a cross sectional secondary analysis of two Canadian and two US surveys conducted
between 1971 and 1981, Stephens (1988) associated physical activity with fewer symptoms of
anxiety and depression and with higher positive mood and general well-being. It also appears that
the type of exercise 1s important. Moses et al. (1989) compared the effect of high intensity
exercise (70-75% of maximum heart rate), moderate intensity exercise (60% of maximum heart
rate) and a strengthening - stretching placebo control group on psychological well-being. Results
showed that only the moderate intensity group demonstrated improved psychological well-being.
Clearly, if the intensity of the exercise is too high, improvements in well-being may not occur
(Moses et al.) which has obvious implications for those designing exercise programmes.

Self-esteem is often regarded as the single most important measure of psychological well-
being (Biddle, 1995). Itis the awareness of good possessed by the person, or the degree to which
the person believes they are an "OK" person (Fox, 1997). Self-esteem is related to the term self-
concept which concerns the individual as known to the individual (Fox). Examples could include
"I am a father", "I am a friend" (Fox). Where self concept is a picture of the person's identity, self-
esteem is a picture of their own worth (Fox). Self-esteem has been found to be positively
associated with exercise in children (MacAuley, 1994) and has also been positively related to
different types of exercise (Ossip-Klein et al., 1989), with aerobic exercise (Gruber, 1986) and
weight training (Ewart, 1989) being shown to be particularly beneficial. Further, Berger and
McInman (1993) have shown that greatest benefits were accrued by those with the lowest self-
esteem. Aerobic exercise has also been shown to enhance self-concept (Roviaro, Holmes, and

Holmsten, 1984) and it is has been suggested that physical activity may be linked to more specific
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dimensions of self-concept, such as health perceptions or feelings of increased coordination
(Marsh, Richards, Johnson, Roche, and Tremayne, 1994).

Physical activity has also been shown to be strongly associated with cognitive /
neuropsychological performance (Dustman, Emmerson, and Shearer, 1994). In 1992, Mutrie and
Thin demonstrated improved cognitive functioning (computer target location task) after 7 minutes
of cycle ergometer exercising at either 30%, 50% or 70% VO2 max. Similar results have been
found after a 10.5 mile treadmill run (Jones and Cale, 1989). Regular exercise may also reduce
memory loss in older adults (Thomas, Landers, Salazar, and Etnier, 1994), although despite this, it
is not clear whether exercise has a long-term effect on cognitive functioning (Rejeski et al., 1996).
Similarly, it is not known if different intensities of exercise have differing effects (Rejeski et al.).
There are many factors that need to be considered in this area of research, such as the state of
fatigue of the participant and the motivation to continue performing the task at the best possible
level (Mutrie and Biddle, 1995). Clearly, more research in this area is required.

Rejeski, Brawley and Shumaker (1996) have conducted a thorough review of the literature
concerning HRQL and physical activity, They site many studies that constitute either direct
support (i.e. specifically examining several HRQL concepts or targeting HRQL as a primary
outcome) or indirect support (i.e. research that constitute an indirect evidence of a link between
physical activity and HRQL). They have shown that physical activity has significant potential to

influence HRQL with the most direct effects in the areas of physical and psychological well-being,
perceived physical function, and cognitive function.

It is clear that physical activity and physical fitness is strongly associated with good health.
However, it also has to be recognised that physical activity may have a negative effect on health.

These concerns relate to four main areas; risk of heart attacks, accidents and injuries, “wear and
tear” of joints, muscles, tendons and ligaments and negative psychological aspects of exercise.
Thompson and Fahrenbach (1994) have conducted a review of the research concerning the risk of
physical activity to the cardiovascular system and conclude that for those people who alre