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SUMMARY

The relationship between general health and socio-economic environment is well
documented. Dental disease has also been reported to be influenced by socio-economic
factors. The study reported in this thesis examined the effect of social environment on
dental health attitudes, beliefs and behaviours, by using an area deprivation
classification. The relationship of all parameters to the level of oral health of adult
populations was investigated by employing multi-layer modelling techniques. By
examining personal and environmental factors alongside the availability of the dental
services, the study aimed to determine the major influences on oral health.

Both qualitative and quantitative research methodologies were used. The questionnaire
which was used in the main survey was developed from group discussions, thus
ensuring that researcher bias was minimised. In total, 852 subjects randomly selected
from the areas under study, aged 16 to 65 years, took part in the survey. Of them 512
(60.1%) were examined clinically. All dental services in the areas of interest were
visited for collection of the relevant information. Bivariate and multivariate analyses
examined the separate and the combined effect of behavioural / attitudinal and service
availability variables on dental health and dental behaviours.

The study showed that dental health is related to social deprivation. The effect of
deprivation on dental health was strong, even after controlling for differences in dental
attitudes and behaviours, and availability and accessibility of dental services. Deprived
populations were found to exhibit substantially higher levels of caries and periodontal
disease, as well as overall treatment needs. Differing dental health behaviours were
found to account for a considerable proportion of the differences in the oral health
needs of affluent and deprived groups. However, complex interactions between
personal attributes, social environment, behaviours and oral health were detected.

Dental anxiety was a major barrier to attendance, particularly among deprived
populations. Fear of the cost for dental treatment also appeared to be a barrier, and to a
certain extent this seemed to stem from a poor dentist - patient communication. Efforts
to reinforce healthy dental behaviours should tackle this problem, and furthermore,
should be based on the dental health value system of the targeted populations.

The dental health services were perceived by the populations to be available, and

seemed to be sufficient for the current levels of demand for care, in both deprived and
affluent population groups. However, if unmet needs were to be translated into demand
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for dental care amongst the deprived populations, additional dental services in these
areas would be required.

Areas of deprivation are areas of greater dental needs and should be targeted by health
promotion interventions. However, such efforts alone, according to the results
presented in this thesis, are unlikely to solve the problem of social inequalities in oral
health. Parallel efforts by the state are also required in order to improve the prevailing

social and economic situation in such areas, before oral health can become an attainable
goal.
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Introduction

1. INTRODUCTION
1.1 THE PATTERN OF DENTAL DISEASE IN SCOTLAND AND GLASGOW

The pattern of decreasing dental caries prevalence in the Western world is now
documented and widely accepted!4, and in the United Kingdom, considerable
improvements in the level of adult dental health have been revealed2. Total tooth loss
has decreased from 37% in 1968, to 29% in 1978, and to 20% in 1988. The mean
number of missing teeth of British dentate adults decreased from 9.0 in 1978, to 7.8 in
1988, and the mean number of decayed teeth decreased from 1.9 in 1978, to 1.1 in
1988. In Scotland, however, even though a similar pattern of improvement has been
found, higher levels of dental disease are evident compared both to the U.K. as a whole,
and to England and Wales. Thus, while total tooth loss, mean number of missing teeth
and mean number of decayed teeth were 20%, 7.6 and 1.0 respectively for England and
Wales in 1988, the corresponding figures for Scotland were 26%, 8.9 and 1.2.

Children's dental health has also improved>, the proportions of children in the UK with
active decay in the permanent dentition having declined for all age groups over such a
time scale. In the 1993 child dental health survey, the proportion of 5 year olds
estimated to have had at least one decayed deciduous tooth in the UK as a whole fell to
47% from 52% in 1983. Among 14 year olds, the drop was from 39% in 1983 to 29%
in 1993, while for 15 year olds the proportion with active decay reduced from 42% to
30%. However, a north / south difference was still present in the levels of children's
dental health in 1993, the proportion of 14 year olds with active decay being 27% in
England and Wales, and 42% in Scotland. At age 15, 27% of English children and 32%
of Welsh children had active decay, compared to 46% in Scotland. The proportions of
children with filled permanent teeth, with extractions of permanent teeth, and with
some decay experience (DMF>0) have all fallen in the 10 year period, but still they
remain higher in Scotland, as compared to England, and the average figures of the UK
as a whole. Preliminary analysis regarding the deciduous teeth of those aged 5 years
showed that while there has been some improvement since 1983, this has not been
substantial. Much greater improvements were found in Wales, Scotland and Northern
Ireland than in England, where levels of disease were little different in 1993 than in
1983.

These findings are supported by the results of the caries prevalence epidemiological
surveys co-ordinated by the British Association for the Study of Community Dentistry
(BASCD). These surveys were carried out from 1985 to 1992 at 2-year intervals for 5-
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year-olds, and 4-year intervals for 12- and 14-year-olds. Although a general caries
decline was evident for the older children, it was found to be much slower for 12-year-
olds, and also slower than their rate for the previous 4 years. However, for S-year-olds,
overall, the general decline in caries experience was found to have ceased. Nonetheless,
wide geographic variation was also evident, the north / south pattern again being
present consistently, with higher levels towards the north®.

Thus, the caries prevalence pattern indicates that Scotland suffers highest levels.
However, there is also an east / west variation within Scotland, the west exhibiting the
higher levels?-9. Unfortunately, published data for Glasgow adults do not exist, the
literature covering only Glasgow children and adolescents.

Recent data from the Scottish Health Boards Dental Epidemiological Programme
(SHBDEP) for 14-year-olds in 1990-917, 5-year-olds in 1991-928, and for 12-year-olds
in 1992-939, showed that Greater Glasgow had consistently higher mean indices of
dental disease than the mean values for Scotland. While for 14-year-olds the mean
DMFT, D, M, and F values for Scotland were 3.55, 0.59, 0.37 and 2.59 respectively,
for Greater Glasgow the corresponding figures were 3.89, 0.66, 0.43, and 2.807.
Similarly, for 5-year-olds, the mean dmft, d, m, and f values for Scotland were 2.88,
1.94, 0.54, and 0.40 respectively, the corresponding means for Greater Glasgow were
3.22, 2.05, 0.76, and 0.418. Likewise, regarding 12-year-olds the Greater Glasgow
mean DMFT, D, M, and F scores (2.70, 1.19, 0.36, and 1.15 respectively) were higher
than the means for Scotland (2.08, 0.87, 0.19, and 1.01 respectively). When further
analysis was carried out for this age group (12 years) about the 97th centile of the
distribution of D, F and DF surfaces (this index being used as an indicator of the
severity of disease), Greater Glasgow was found to exhibit the highest 97th centile for
all three measures (11,11 and 18 respectively)?.

High levels of dental disease had also been reported previouslyl® for Glasgow 15 year
olds. However, the important finding here was, that within the Greater Glasgow Health
Board area, there existed variation in the levels of dental disease in relation to the
particular socio-economic profile of the study areas. When the sample was split into
five groups representing the catchment areas of the five districts, it was found that the
highest DMFT score (8.62) was recorded for the zone with the lowest profile indicative
of deprivation, where the socio-economic profile was assessed in terms of housing
tenure and car ownership.
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A three year follow-up of that study!! showed that, in accordance with the national
trend of declining caries, there was an improvement in the caries prevalence of young
Glaswegians. A DMFT reduction of 38% was recorded for 12-year-olds, and of 30%
for 15-year-olds. However, again, the gap between the two socio-economic groupings
was noticeable, the dental health improvement being found mainly in the higher socio-
economic group. Here, the percent reductions of the DMFT scores were 50.6% and
49.9% for 12 and 15-year olds respectively, while for the low socio-economic group the
corresponding reductions were much less, i.c. 26.8% and 14.3% respectively.

Significant differences in the dental health status between 15-year-old males living in
an affluent, as compared to a deprived area of Glasgow, have been reported more
recentlyl2, The schoolchildren in the deprived area were found to have significantly
higher numbers of decayed and filled teeth, and DMFT scores. Also, they had cleaner
mouths and noticeably less gingivitis.

Hence, it would seem that Glasgow exhibits higher levels of dental disease compared
to the whole of Scotland. However, when analysis is carried out for smaller areas, great
variations are evident, with higher disease levels being found for populations residing in
areas of low social and economic profile.

The above mentioned higher levels of dental disease have financial implications which
are reflected in the figures published by the Scottish Dental Practice Board on dental
treatment expenditure!3, While the expenditure per capita for Scotland in 1992/93 was
£20, the corresponding figure for Greater Glasgow was £24, i.e. higher than the year
before (£23), and the highest of all Scottish health boards in both years. Also, Greater
Glasgow had a greater number of treatment courses per 1000 population than the
average for Scotland as a whole, for fillings (Scotland=442; Glasgow=491), root canal
treatments (Scotland=29.6; Glasgow=37.2), dentures (Scotland=33; Glasgow=42) and
extractions (Scotland=100; Glasgow=117).

1.2 HEALTH AND DEPRIVATION IN GLASGOW
The differences in the levels of dental disease between Glasgow and the rest of
Scotland, and within Glasgow, are paralleled with very similar differences in the levels

of general health and of deprivation.

Compared with Scotland as a whole, Glasgow has an accumulation of the most
unfavourable social circumstances. Of all the most deprived postcode sectors in
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Scotland, 80% are within the Greater Glasgow Health Board areal4, and in terms of
population, of all Scots who live in the most deprived postcode sectors, 84% live within
Greater Glasgow!3. Its population has higher proportions of children living in single
parent families, of people living alone, of people in social classes IV and V, of
overcrowded households, and of households without a car. Also, it has smaller
proportions of persons in tertiary education, in social classes I and II, of owner-
occupied houses, of households with two or more cars and of ethnic minority groups!6.

When a deprivation score (based on lack of car, male unemployment, low social class
and overcrowding) was calculated for all postcode sectors for Scotland!4, it was found
that Greater Glasgow had the highest score of all Health Boards of Scotland. When the
scores of the five local government districts which fall within the boundaries of Greater
Glasgow were calculated, Glasgow City had the highest score in Scotland, while
Eastwood and Bearsden & Milngavie had scores which were the lowest in Scotland.

In terms of health indicators, higher mortality and morbidity have been reported in the
Greater Glasgow Health Board area as compared to Scotland14. Overall (i.e. all ages)
and premature (i.e. 0-64 years) mortality from all causes has been found to be the
highest of any health board in Scotland. Greater Glasgow also exhibits the highest
mortality values for cancer of the lung, chronic rtheumatic heart disease, hypertensive
disease, pneumonia, bronchitis, and liver disease/cirrhosis. However, when the figures
at Local Government District levels were examined, it was found that there was great
variation among the five districts which comprise the Greater Glasgow area. Mortality
for Glasgow City was found to be the highest, while for Eastwood and Bearsden &
Milngavie, their data were the lowest of all local government districts in Scotland.

In terms of cancer morbidity, cancer registration ratios were highest in Glasgow and
Lothian, but registrations by cause, revealed that Glasgow repeatedly had higher overall
rates with respect to cancer of those sites which have association with deprivation.
Again the differences within the Greater Glasgow area were large. For example, while
lung cancer registration for Glasgow City was the highest of the five districts
comprising Greater Glasgow, for Eastwood it was lowest. In contrast, registrations of
skin and breast cancer were highest for Bearsden & Milngavie, and much lower in
Glasgow City.

Thus, Glasgow is not only the most deprived area of Scotland, with a very bad health
record, but it seems to be a city of great contrasts, as, within the Greater Glasgow
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boundaries, both the most deprived and unhealthy, and the most affluent and healthy
areas and populations of Scotland can be found.

1.3 HEALTH INITIATIVES IN GLASGOW

The document "Scottish health priorities for the eighties"l7 identified the need to
strengthen health services for the deprived as a major goal, and the Royal Commission
on the NHS18 stated that "new initiatives are required to improve dental health care in
areas of deprivation". Both the general health and the dental health profile of Glasgow,
particularly in its areas of deprivation, make Glasgow an area of priority, targeted by
such new initiatives for health promotion. Indeed, over the ten past years, a
considerable number of such initiatives have been undertaken in order to address the
city's health problemsl9, Thus, in 1988, Glasgow became a member of the WHO
European Healthy Cities Project via which the Women's Health Policy for Glasgow was
developed, in parallel with various community health initiatives. In Greater Glasgow
Health Board an Environment Group was established, and the Health Promotion
Department was restructured and re-organised, setting up several health promotion and
health education campaigns like the "Get up and Glasgow" campaign, or the "Glasgow
2000" project, this being an example of an interdisciplinary approach to health
promotion.

For dental health, Greater Glasgow Health Board have formulated their short- and long-
term targets, and an attempt was made to introduce water fluoridation, as this was
considered to be necessary if the targets were to be metl5, An earlier initiative was a
preventive dentistry programme which ran in seven Glasgow health centres20,
However, this community-based caries prevention regime was found to be substantially
less effective than the clinical programme from which it originated. Furthermore, social
class analysis of the participants showed that the majority belonged to the three higher
social classes, while the programme targeted mainly deprived populations.

Given the above findings, and the critical role of the preventive health behaviour factor
in the success of any health-promoting initiative, it was deemed necessary to investigate
the differing health behaviours and their determinants observed among affluent and
deprived populations. For these reasons, the present study was set up. Furthermore,
insight into the dental health behaviours, beliefs, and attitudes of populations at a local
level, would enable the formulation of programmes and initiatives which might respond
truly to the needs (both normative and perceived) of these populations and thus be most
appropriate, acceptable, and possibly effective.
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1.4 HEALTH BEHAVIOUR

Levels of dental health are known to depend upon the preceding behaviours of the
individuals concerned. Several investigators have tried to explain or predict these
behaviours, and several theories and models of health behaviour have been
developed?!.

A model which has received a great deal of attention, and has been the basis for many
health education and promotion interventions and evaluations, is the Health Belief
Model22. According to this, individuals would take up a preventive behaviour if (a)
they felt that they were susceptible to the disease in question, (b) they felt that the
disease would interfere with some aspect of their life, and (c) they felt that the benefits
of any actions were worth the costs (psychological or economic). Also, 'cues' like mass
media campaigns, advice from others, or illness of a family member or friend, would
act as triggers to action. Another separate individual variable was later incorporated?3 -
self-efficacy - which refers to expectancies about one's own competence to perform the
behaviour needed to influence outcomes.

However, the importance of 'cues' to action within this theoretical framework has been
challenged by Antonovsky & Kats24, who claim that a 'cue’ would simply raise the
perception of susceptibility. Thus, it would not be the 'cue’ which directly prompts one
to take action, but the belief that one is susceptible. They suggest an interactional
model, not very dissimilar from the Health Belief Model, which builds on the axiom
that all behaviour is motivated, i.e. that it is goal directed. It is therefore, three sets of
variables, effective motivation, blockage variables (e.g. knowledge, anxiety or fear),
and conditioning variables (e.g. feeling susceptible, educational level, socio-economic
status, passive orientation and rejection of preventability of disease), which interact and
lead to a preventive behaviour.

A model which examines the passive or active orientation of the individual as to who
controls health, is the Health Locus of Control model23. It measures the extent to which
individuals believe that their health is influenced either by their own behaviour, or by
external forces not controlled by themselves, like powerful others, or chance. The
concept of Health Locus of Control relates to the concept of self-efficacy. However,
locus of control is a generalised perception of who or what controls one's health, while
self-efficacy is situation specific, and concentrates on beliefs about one's personal
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abilities in specific settings. In this view Health Locus of Control relates more to
outcome expectations than to efficacy expectations.

Fear arousal, which relies on intrinsic motivation, has been examined as to how it
relates to health behaviour. However, results have been inconsistent or inconclusive.
Fear can produce emotions which may influence behaviour26, but social class and
environment determine the threshold necessary for fear to influence behaviour.
However, fear messages do not always raise anxiety and do not result in behavioural
change?7,

Studies which have used these models of health behaviour, have not always been
successful in explaining oral health behaviour. The health belief model was not found to
predict children's dental visiting behaviour28, participation in a preventive
programme?2?, or adherence with home mouth rinsing practices30:3!. Neither was it
found to be successful in predicting compliance with dental appointments of
adolescents32. The health beliefs were not significantly associated with the gingival
health status of adult patients, even though they were highly motivated, concerned with
their susceptibility to, the seriousness of, and the benefits of periodontal treatment, and
were also stimulated to take action by a cue, (bleeding gums)33,

Health Locus of Control (HLC) has not been found to be associated with adolescents'
compliance with dental appointments32, or periodontal disease34, or oral hygiene skill
and plaque score33. In contrast, Galgut et al.36 reported significant correlations (after
the subjects participated in a plaque control programme) between powerful others HLC
and plaque and plaque change, and between internal HLC and gingivitis, plaque change
and gingivitis change. However, the sample comprised of employees of a firm which
was promoting preventive dental health practices, and who were on a dental waiting list
for self-requested routine treatment. As correlations were not consistent, the authors
suggested further confirmatory investigation of these indicative results. In a more recent
study of the relationship of dental coping beliefs and oral hygiene, the external Health
Locus of Control constituent of the Dental Coping Beliefs Scale was found to correlate
positively with the plaque index score37. However, the generalizability of the study was
restricted, as the sample comprised of male US veterans, who had met certain exclusion
criteria, and who were volunteers.

Thus, current models do not seem to be completely successful in explaining the

complex practices of health behaviours. Most of the health behaviour models are
individualistic in concept, that is, they are based on the assumption that the ultimate
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success of a preventive regime depends on an individual's willingness to adopt the
behaviour. They have been accused of placing the responsibility for health on the
individual38. However, health behaviour does not occur in a social vacuum, the major
determinants of health being the socio-economic and environmental conditions under
which people live.

It is the effect of this social environment on the dental health attitudes, beliefs and
behaviours that the present study will examine, as well as how these relate to the level
of dental health of the populations under study. In order to examine the effect of social
environment, the population had to be heterogeneous in respect to this attribute. Thus,
the sample was drawn from the adult population of the most deprived and the most
affluent areas of Glasgow.

Since dental health is dictated by behaviour and is therefore influenced by social values
and norms, it is important that relevant data are collected at a local level rather than by
extrapolating findings of other studies. Although the National Dental Surveys2.3
provide useful data concerning attitudes to dental health, questionnaire research often
tends to examine the issues judged to be important by the investigator. In this study the
ethnographic, qualitative design has been combined with the epidemiological
methodology, in order to give respondents the opportunity to specify their own
priorities, so that both the clinical dental needs and the real and apparent barriers to
care experienced by the socially deprived, as compared to less disadvantaged groups
can be clarified and quantified.
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CHAPTER 2 : AIMS AND OBJECTIVES

2.1 Aims
2.2 Objectives
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2. AIMS AND OBJECTIVES
2.1 AIMS

The aim of the present study is to examine the relationship between four variables, i.e.
place of residence, dental health status, dental health attitudes / beliefs / behaviours, and
availability / accessibility of dental health services.

By doing so, the barriers, either structural-organisational or behavioural-attitudinal,
which prevent people from making use of the available dental services will be
enumerated.

2.2 OBJECTIVES
The above general aims give rise to the following research questions :

1. a. Whatis the dental health status of the population under study?
b. How does the dental health status and treatment needs of the residents of
affluent areas compare to that of the residents of the deprived areas?
c. How does the dental health status and treatment needs of regular attenders
compare to the dental health status of irregular dental attenders?
d. How does the dental health status of the population under study compare to the
dental health profile found in the National Dental Health Surveys?

2. What is the difference in the dental health behaviours between affluent and socially
deprived groups?

3. What is the dental health attitudinal profile of the population groups under study?

4. To what extent do these differing attitudes act as barriers to the adoption of
preventive dental behaviours?

5. What other barriers (structural/ organisational) prevent affluent and deprived
populations from making use of the available dental services?

6. How are the available dental services perceived by the population under study, and

to what extent does this influence the use of these services?
- and -
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7. What is the actual availability and accessibility of the dental services, and how does
this relate to attitudes and behaviours of the population groups?
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3. LITERATURE REVIEW
3.1 INTRODUCTION

Deprivation, as a term, has been used extensively and a wide variety of definitions can
be found in the literature394041.42 which suggests that no clear-cut and universally
accepted definition exists. What is evident from these definitions is that it is recognised
there is no single state of deprivation or disadvantage. Deprivation covers a collection
of states i.e. income deprivation, housing deprivation, employment deprivation,
education deprivation, health deprivation, and so on.

Townsend40, in his massive work on Poverty in the United Kingdom, found a close
relationship between income and deprivation. As income diminished from the highest
levels, so deprivation steadily increased, and below a certain level of income (the
deprivation threshold), deprivation increased swiftly. He also found a steep increase in
poverty in relation to descending occupational class.

While in the social science arena there is debate regarding the theoretical approach to
the concept of deprivation, in the field of health research, whenever a measure of
deprivation is required, the indices used reflect the access people have to material
resources. Census data are used as they provide a source of objective and uniform data
for the entire population. Since measurement of access to material resources is
constrained by the data available from that source, there is debate about the appropriate
composition of a deprivation measure. The composition of a number of deprivation
measures which have achieved some prominence following the UK 1981 census, all of
which use the census as their source of data, exemplify the lack of consistency which
exists14. Some of these have been specifically defined in relation to health, and others,
while designed in a different context, have been used in the health field.

In the literature there are numerous studies which examine certain health measures
(either mortality or morbidity measures) in relation to some state of deprivation, namely
housing deprivation, employment, income, educational attainment, and so on. Within
the scope of the present thesis, and for illustrative purposes, only three studies which
examine the relationship of deprivation (as measured by a composite index) and general
health, are reviewed. Then, follows the review of the dental literature. This covers
studies which, irrespective of their objectives, give information on oral health and oral
health attitudes, beliefs and behaviours of adult populations, in relation to some aspect
of social inequality, be it social class, income, education, or area of residence.
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3.2 DEPRIVATION AND HEALTH

The Black Report*3 on class inequalities in health accepted that cultural and genetic
factors play an important role, but concluded that material deprivation was the
predominant factor in explaining such problems. They identified the need to develop
the knowledge on deprivation's form and impact, and called for development of
indicators of area social conditions and health. V

Blaxter*4, after reviewing twenty longitudinal studies relating to inequalities in health,
suggested that occupational social class, as a compressed indicator, conceals wide
differences and lacks in predictive or explanatory power. Thus, she noted that there
was a need to develop new indicators of both social inequality and of health status.

The deprivation index suggested by Carstairs#> in her Glasgow and Edinburgh study,
consisted of seven items, namely, overcrowding, lack of amenities, percentage in social
class V, male unemployment or sick males, lack of car, 1-3 room households, and
percentage of population economically active. In the more recent study of deprivation
and health in Scotland, Carstairs & Morris!4 used four variables (overcrowding, male
unemployment, low social class, and lack of car) to form the deprivation index.
Townsend et al.40, in their study of deprivation and health in the North of England,
constructed an Overall Deprivation index, using unemployment, car ownership, home
ownership and overcrowding to describe deprivation, and not social class. They did not
include social class, as Townsend40 had suggested that there should be a distinction
between actual measures of states of deprivation, and of measures of groups of people
at risk of being deprived, like social class groups.

Various health indicators were used in these studies, like mortality, discharges, bed-
days, mental hospital admissions, low birthweight, perinatal, post-neonatal and infant
mortality43, or deaths, perinatal/infant deaths, general hospital discharges and bed-days,
births, mental hospital admissions, cancer registrations, temporary sick and permanent
sick!4. Townsend et al#6 used premature mortality, permanent sickness and
disablement, and low birthweight to construct an Overall Health index.

Significant and strong correlations between the deprivation measures and the health
indices were reported in all three studies. For example, Carstairs*3 reported correlations
with the deprivation score of 0.758 for deaths, 0.613 for discharges and 0.647 for bed-
days (for all causes and ages 0-64 years). Data for the whole of Scotland!4 showed that
mortality (for the period 1980-85) and deprivation were strongly associated, the
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correlations being 0.72 at all ages, 0.75 at 0-64 years, and 0.53 at 65 years and over.
Death rates at 0-64 years were found to be more than twice as high in the most deprived
areas when compared to the most affluent. Data for the Northern region of England46
showed a correlation of (.82 between the Overall Health and the Overall Deprivation
index.

In the latter study#6, where social class was not included in the deprivation index,
standardisation for national social class mortality trends showed an 'excess' number of
deaths not accounted for by social class. Furthermore, while the four-item overall
deprivation index explained 65% of the variance of overall health, a manual social class
variable and a Class IV+V variable explained only 48% and 32%, respectively. Thus,
the four items relating to access to material resources, were more powerful in detecting
health and deprivation associations than social class alone.

The authors of all three studies concluded that deprivation and health were closely
related. Across the spectrum of wards in the Northern Region of England, variations in
health tended to correspond closely with variations in material deprivation or affluence.
Even in the middle ranges of the regional distribution it was apparent that slight
variations in social and economic well-being had parallels in slight variation in
health46, Occupational class alone, did not uniformly reflect the distribution of
mortality. Furthermore, it was suggested that more favourable health was enjoyed by
people living in affluent areas, and that the adverse health experience of those living in
deprived areas started with the risks associated with birth, followed by morbidity in the
population of working age, and in the population in general, and culminated at life's
termination with the gradients in mortality being steepest in younger adults but
nevertheless continuing into older ages14.

3.3 SOCIAL INEQUALITIES AND ORAL HEALTH

3.3.1 Social inequalities and dental health

The Adult Dental Health survey of 19882 showed that there has been an improvement
in the level of dental health enjoyed by the adult population in the United Kingdom.
These findings have been described as 'gratifying'4?. However, the figures reveal that
the improvement found has not been equally enjoyed by all social classes. Social class
differences in the level of dental health of adults persist, and the gap between the higher
and the lower social classes does not appear to have decreased.
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Total tooth loss has been found to be more prevalent amongst lower social classes, who
were also found to have higher mean numbers of sound, decayed, and missing teeth,
and lower mean numbers of filled teeth than their higher social class counterparts.
Furthermore, there are social class differentials in the rate of improvement in the 10
year period between the two national surveys of 1978 and 1988 (Table 3.1). While the
rates of improvement for the ABCl1's for sound, decayed and missing teeth were 19%,
50% and 14% respectively, the corresponding rates for the DE's were 10%, 38% and
10%. For filled teeth, the inverse was found. While the mean number of filled teeth
increased at a rate of 10% in the last ten years for the DE's, for the ABCl1's, the rate was
only 4%.

Data in Table 3.2 show the gap in disease experience between higher and lower social
classes. The class differences in the numbers of decayed and missing teeth appear to
have increased in the ten-year period, while for the sound-and-untreated and for filled
teeth, differences appear to have decreased. In the Adult Dental Health survey no test of
statistical significance of these differences was undertaken, so it cannot be claimed with
any certainty that the gap in the dental health experience between higher and lower
social classes has increased in statistical terms. However, it can be claimed that it
certainly has not decreased, in other words that social inequalities in the dental health of
the adult population of Britain persist.

Social inequalities in dental health are reported in several studies from different
countries. A number of these are reviewed here and are shown in Table 3.3.

Ahlgwist et al#8 have reported a correlation between edentulousness and socio-
economic status and between edentulousness and education among women aged 50
years. A remarkable improvement in edentulousness among the lower socio-economic
and education groups in the following 12 years, resulted in a subsequent lack of any
such correlation. For a younger age group (38 years), consistent correlations of
education with numbers of remaining teeth at both time points were found.

Another study#? which also involved women, but at the age of retirement (63- to 65-
years-old), showed the number of remaining teeth to be related to professional status
and a prosperity index. Women in subordinate positions, and those with low prosperity
indices, were more often edentulous than those in other groups. Also, the mean numbers
of decayed and filled teeth (DFT) and surfaces (DFS) were significantly related to
professional position and the prosperity index.
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Table 3.3 : Studies reporting associations between dental health and social and
economic variables

Author Sample Age  Dental indicators Socio-economic indicators
Ahlqwist et al 48 356 109 38 Remaining teeth, Education, SES
390 321 50 edentulousness
in 1968 in 1980
Norlen et al 49 116 63-65 Remaining teeth, Professional status,
edentulousness,DFT,DFS prosperity index
Osterberg et al. 0 11,582in 1975 16-74 Reported dental status  Urbanisation, income,
14,964in 1981 16-84 education, occupation
Antoft et al 51 1,719in 1972  19-21 DT, MT, FT Social class
1,442 in 1982
Petersen2 5,151 20-69 Reported: remaining Social class
teeth cavities/fillings,
denture-wearing
Eklund & Burt53 Various 25-74 Reported edentulousness Income, education
samples (incidence)
Nikias et al.54 1,058 19+  Edentulousness, D, M,F Poverty
Nikias et al.55 873 19+  Periodontal health, M,  Income, education
D/DF, F/DF
Gilbert>6 4,652 20-64 Self-assessed problems, Education, income
satisfaction
Heloe et al.57 1,500in 1973 15+  Reported: edentulousness, Income, urbanisation
1,500 in 1985 remaining teeth
Kalsbeek et al.’8
Willemsen et al.%? 3,526 15-74 Edentulousness, DMFT  SES
WHO International 8,401 35445 DMFT, F/DMF Educational social
Collaborative Study5? position
Marcenes & Sheiham®! 164 families 35-44 DMFT,DMFS,DMJF, SES, education, income,
FS, T-Health area of residence
Turunen et al .52 909 35-64 Discomfort, Income, education
edetnulousness, high
intensity of disease
Locker & Leake53 907 50+  Reported edentulousness, Income
D,M/F, subjective
indicators
Locker%4 907 50+  Edentulousness, M, Income, education
Functional units,
Subjective measures
Locker & Ford%3 1,404 50+  Reported edentulousness, Income, area of residence

subjective measures
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Contrary to the above studies which reported clinical data, Osterberg et al.50 examined
reported edentulousness, and he also showed associations between that variable and
social indicators. In both adult men and women, low education, low status occupation
and low level of urbanisation, were related to higher reported edentulousness rates.
Similar multivariate analysis for income, showed a significant association only for older
women. These differences in edentulousness rates were evident in both samples of 1975
and 1981.

In another study which examined dental health improvements over a ten year period31,
differences were found in relation to social class. The pattern of the differences was that
in 1972 lower social groups had higher numbers of decayed (DT) and missing teeth
(MT), and lower numbers of filled teeth (FT) than their higher social class counterparts.
In 1982, lower social groups had higher DT, MT and FT than their higher social status
counterparts.

In contrast to the previous study which used clinically assessed measures of dental
health, Petersen32 reported associations between reported measures of dental health and
social class. More persons in the lower social group claimed to have few or no teeth
left. More than twice as many in the two higher social groups as in the lowest social
group reported that they had their own teeth and had few cavities or fillings. In all age
groups, most denture wearers were found in the lowest social group, and there were
relatively few denture wearers in the two higher social groups.

Reported edentulousness was also used by Eklund & Burt33 who examined risk factors
for tooth loss among various national USA samples. Income and education at baseline
were consistently found to be related to the 10-year incidence of reported
edentulousness. The trend was that lower income and lower education groups were
more likely to become edentulous. However, in multivariate analysis for the
identification of risk factors, associations were not consistent for all samples. While
income and education were significant for a 25-59-years sample, in another sample
these two variables failed to be significant.

In contrast to the traditionally used social indicators, Nikias et al.54 defined poverty in
relation to family size and income, and examined differences in the dental status among
poverty and non-poverty groups. Clinically assessed edentulousness was found to differ
between the two groups, the poverty group being twice as likely as the non-poverty to
be edentulous in both jaws. Differences were also found for the number of decayed,
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missing and filled teeth. The pattern was that poverty groups had more decayed and
missing teeth, and less filled than their non-poverty counterparts. Also, dental problems
requiring early care were more prevalent amongst the poverty, than among the non-

poverty group.

Further analysis of the effect of income and education on oral health35 showed that
when economic status was controlled, there were differences between the educational
groups in the number of missing teeth, in periodontal problems and oral hygiene, but no
differences were detected in the ratios of decayed : decayed+filled teeth, and filled :
decayed+filled teeth. In contrast, when education was controlled, the differences
detected were between the economic status groups in the ratios of decayed :
decayed+filled teeth, and filled : decayed-+filled teeth, and not in the number of missing
teeth, nor in periodontal problems, nor in oral hygiene. Thus, education had its
strongest association with gingival and periodontal conditions, oral hygiene and missing
teeth, while economic status had its strongest association with levels of untreated decay
and restored teeth.

Income and education have also been reported, in another study39, to be associated with
dental health, but as assessed by subjective measures of complaints with teeth and
gums, and satisfaction with appearance of teeth. The lower the educational level and the
income, the higher the percentage of identification that "there is something wrong with
teeth". The pattern of satisfaction with the appearance of teeth was similar.

Income and urbanisation were the background variables employed in the analysis of
reported edentulousness and number of remaining teeth reported by Heloe et al.57.
Income was found to be related to reported edentulousness and reported number of
teeth present in both 1973 and 1985. Furthermore, over a 12-year period, the high
income group experienced a greater decrease in reported edentulousness, and greater
increase of the proportion of people with 20 or more teeth, than the low income group.
The level of urbanisation was also found to be related to edentulousness and number of
remaining teeth. In both 1973 and 1985, rural areas had higher reported edentulousness
rates and lower percentages of people retaining 20 or more teeth.

Kalsbeek et al.58 and Willemsen et al.59 reported clinically assessed findings from the
adult Dutch National Dental Survey of tooth loss and dental caries. Significant
differences were found between low and high socio-economic groups in the percentage
of the population who were edentulous. In the low socio-economic group,
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edentulousness was found to be twice as high as in the high socio-economic group. In
contrast, the differences in the DMFT score between these groups were not consistent.

Similar lack of consistency in the relationship between the DMFT index and social
position was reported in the WHO's international collaborative study on oral health care
systems®0, Analyses of the DMF by social position (based on education) were not
conclusive, as in some areas lower social status was associated with higher DMFT, and
in others the opposite was evident. However, the F/DMF ratio was found to be higher
among the adults of a high social status when compared to their lower social status
counterparts.

As the composite DMFT index was found to conceal differences in disease levels
among different groups, Marcenes & Sheiham6! suggested the examination of the
separate components of the DMFT score, as well as the number of functioning teeth
(FS-T: filled and sound teeth), and the number of the sound equivalent teeth (T-Health
indicator). The sound equivalent teeth indicator was defined as a weighted average of
sound teeth, filled (otherwise sound) teeth, and teeth with some decay. In their study
they examined these indicators of dental health, and the DMFS index, in relation to
education, income, socio-economic group and area of residence. For all indices apart
from the DMFT, significant correlations were found with social and economic factors.
The patterns were that the lower socio-economic groups were associated with more
decayed teeth, more missing teeth and higher DMFS score, and fewer filled teeth, fewer
functioning teeth (FS-T) and fewer sound equivalent teeth. For the low income and low
education groups, the pattern of dental disease was the same, with the exception of the
DMEFS which was found to be higher among the higher educational group.

Both clinical and self-assessed measures, and their relationship to income and
education, were reported in another study52 of poor dental health and its determinants.
The indices used were discomfort, impairment and intensity of disease, in an attempt to
overcome the limitations of the traditional DMFT index. Criteria for "poor dental
health" were: dissatisfaction with dental appearance or function as regards "discomfort";
edentulousness as regards "impairment"”; and with respect to "high intensity of disease",
three or more carious teeth and periodontal disease in all existing sextants. In bivariate
analyses, low family income was associated with a high intensity of dental disease and
edentulousness. Low educational level was associated with all three variables i.e. high
intensity of disease, edentulousness, and dissatisfaction. However, the association with
dissatisfaction differed, higher levels of education being associated with higher levels of
dissatisfaction regarding the appearance or function of teeth. Logistic analysis with the
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measures of poor dental health as dependent variables, showed that education was the
only variable which consistently appeared in the models.

Social inequalities in oral health have been found in the Ontario Study of Oral Health
of Older Adults63.64.65, Analyses revealed a significant inverse relationship between
reported edentulousness and income, higher rates being recorded for the lowest income
group. Income was also related to the number of decayed, the number of missing and
the number of filled teeth. The associations between these variables and income was
stronger for the younger age group. Income was also related to certain subjective
indicators of oral health used, like chewing problems, pain, behavioural impacts, and to
rating of health as fair or poor. For the older age group, no such association was
recorded between income and chewing problems. However, in contrast to the clinical
assessment, for the subjective measures of oral health, the associations were stronger for
the older age group.

Apart from income, education was also found to be associated with clinically assessed
edentulousness, numbers of missing teeth, numbers of functional units, pain, limitation
in chewing capacity, and dissatisfaction with oral health®. The lower the educational
level, the higher the edentulousness rate, the more the number of missing teeth, the less
the number of functional units, the more prevalent the problems with chewing capacity,
the pain, and the dissatisfaction with oral health.

Analysis of the same data in relation to an area-based measure®3 revealed an association
of area deprivation-affluence and edentulousness, chewing capacity, rating of oral
health, dental visiting and having some form of insurance. The patterns of the
association were that in deprived areas there was a higher edentulousness rate, higher
percentages of respondents reporting chewing problems, higher percentages of
respondents reporting fair or poor oral health, a lower percentage reporting a visit to the
dentist in previous year, and a lower percentage reporting having some form of health
insurance. Analysis examining the effect of both income and area showed that the area
classification had significant independent effect after controlling for income. For
example, low income subjects living in high status areas were found to be less likely to
be edentulous and more likely to have visited a dentist in the previous year, than those
low income living in the lower status areas.

To conclude, evidence from the above literature suggests there is an association

between social factors and dental disease. The main factors to reflect social inequality
found in the literature are income, education, and social class or socio-economic status.
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Although there is an interaction among these variables, separate examinations of their
individual effect on oral health give different insights, as the data measure different
aspects of lifestyle. This is exemplified by the different patterns of associations of
income and education with oral health, reported by Nikias et al.53. High economic
status implies greater ability to purchase, and this may be the reason for the stronger
association between income and decayed teeth ratios and restorative care levels, than
between these variables and education. Greater education implies greater knowledge
and awareness of appropriate oral care practices, as well as socialisation experiences
and life-styles conducive to home oral hygiene practices. Thus, these facts may explain
the stronger association between education and tooth loss, periodontal conditions and
oral hygiene status, than between these variables and income.

Although income, education, and social class or socio-economic status have been found
to be powerful predictors of oral health, there are certain theoretical and methodological
problems associated with them®0. For example, certain social groups like the elderly,
married women, the unemployed or single parents are difficult to classify to a social
class based on occupational criteria, and income information can also be difficult to
collect. Given that health does not exist in a social vacuum but is considered to be a
product of the social environment%7, area-based measures, apart from giving spatial
information which helps to direct resources, can explain health inequalities separately
from the effect of income. As Locker & FordS5 reported, although income had a
stronger effect on dentate or edentate status, the area-based deprivation classification
they used, had a significant independent effect after controlling for income.

A relevant area-based classification developed in Britain is the ACORN (A
Classification Of Residential Neighbourhoods) system. It has been used in dental
studies68.69, where area classification has been found to be related to dental health and
dental health behaviours. The samples used were from child and adolescent populations.

Dental health indicators have either been reported or clinically assessed. The DMFT has
been extensively used in the dental literature although its abilities to compare the dental
health status of different populations have been criticised’0. Social status indicators
have not been found to be consistently associated with the composite DMF index>8-60,
in contrast to its separate D, M, F, and DMFS, or indicators such as functioning units,
or sound equivalent teeth, suggested as more sensitive alternatives2:49-31,54.55,61,63,

Social inequality measures have been consistently found to be associated with
edentulousness, both as assessed clinically2:48.49.54, and as self-reported30.52,53.57-59,
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Reported measures of dental health like reported edentulousness or reported denture
wearing have been found to correspond well with their clinically assessed relevant
measures’ 1,72,

Social inequality measures like income, education or social positions, have consistently
been found to be associated with self-assessed and self-perceived alternative measures
of oral health52.56,62-65, In conclusion, social inequalities in dental health do seem to
exist, irrespective of the way dental health or social inequality are measured.

3.3.2 Social inequalities and periodontal health

In the Adult Dental Health Survey 19882, some social variation in the periodontal
health of the British adults was found. A higher proportion of subjects with no signs of
periodontal disease was found amongst the higher social classes (ABC1) than among
the low social class groups (DE). Bleeding was more prevalent among the DE's than the
ABCI subjects. However, the differences were not dramatic.

In Table 3.4, other studies which have reported associations of periodontal health with
social and economic variables, are listed.

Similar to the UK national findings were the findings of an earlier study by Sheiham?3
who reported some social variation in the level of periodontal disease in males only,
with social class A exhibiting the lowest mean Periodontal Index score, while males of
social classes D and E exhibited the highest. However, no consistent tendency for
periodontal disease to be less severe in the higher social class females was reported. In
contrast, a clear and strong tendency for upper social class individuals to have better
oral cleanliness was evident.

Of the studies reviewed in the previous section on social inequalities in dental health,
three studies34,60.63 examined periodontal health. Nikias et al.54, found that for all ages
and both sexes, the poverty group had worse oral hygiene. As far as gingival health was
concerned, significantly more participants in the poverty group had high levels of
gingival disease. When analysis was carried out in relation to income and education
level3S, they found that the relationship of oral hygiene and gingival health was
inconsistently related to income. In contrast, there was strong association with
education, individuals of low educational levels exhibiting worse oral hygiene and
gingival health.
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Table 3.4 : Studies reporting associations between periodontal health and social and

economic variables

Periodontal
Author Sample Age indicators Socio-economic indicators
Nikias et al.54 1,058 19+  Oral cleanliness (OHI), Poverty

gingival health
WHO International 8,401 35-45 Periodontal Index Educational social
Collaborative Study60 position
Locker® 907 50+  Attachment loss Income, education
Locker & Leake”4
Sheiham’3 1,624 15-65 Oral cleanliness, Social class, area of

Periodontal Index residence
Markkanen et al.”> 7,162 30+ PTNS Education
Cushing & Sheiham?? 448 20-60 CPITN Occupation
Markkanen’8 254 adults PTNS Income
Beck er al.”® 935 5+ PTNS Income
Plasschaert80 1,337 15+  Calculus, gingivitis, Education

number of pockets
Ismail et al 8! 165 33+  Attachment loss Education
Beck82 452 65+ Attachment loss Education, SES, financial

situation
Ismail ez al 83 1,976in 1958  17-64 Attachment loss Education
372 in 1984 27-74
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In the WHO's international collaborative study on oral health care systems®0 the
periodontal health of the sample was assessed by the modified Periodontal Index. For
both sexes educational social position was related to the PI score, low social position
being associated with higher mean values of PI.

Locker & Leake93, in their study of older adults in Ontario, failed to detect a significant
difference in periodontal health between income groups when they used the CPITN
index. However, when periodontal attachment loss was analysed in relation to education
and income®4, highly significant associations were found. Both low income and low
educational level were associated with higher mean periodontal attachment loss.
Similarly, both education and income were found to be significantly associated with the
proportion of sites with 2mm or more attachment loss, and the proportion of subjects
with severe attachment loss (loss of 3.83mm or more)’4. In multivariate analysis,
income was not found to be a significant predictor of attachment loss. In contrast,
education was a significant predictor.

Another study’S which estimated the periodontal treatment needs (PTNS scoring
system) in terms of time76 reported similar findings. Education was a significant
predictor of the periodontal treatment needs, while income was not. Lower education
was related to higher periodontal treatment needs.

Cushing & Sheiham’7 used the CPITN index, with the same timings for the estimation
" of the treatment needs, as in the previous study. In their analysis it was found that the
percentage of subjects requiring a treatment time of 2 hours or more, was greater in
manual employees than in their non-manual counterparts. This relationship was
consistent for both males and females.

In another Finnish study’8 of periodontal treatment need, the treatment times were
modified according to the findings of a postal questionnaire survey of Finnish dentists.
Analyses of the treatment needs of the sample by education, type of employment, shift-
work, and income, revealed only one significant difference. For the individuals with 4
dentate jaw segments, the highest income group had lowest treatment need. -

The PTNS, WHO criteria and recommended times for treatment needs were also used
in the Iowa Study’9 of non-institutionalised children and adults. Analysis of periodontal
health in relation to income failed to reveal any significant differences for gingival
bleeding, presence of calculus and pockets of 3-6 mm. For the group with deep pockets
(6+ mm) and thus with complex treatment required, the small sample size prohibited
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statistical testing. However, it seemed that the highest income group was at high risk of
needing complex periodontal treatment. Routine periodontal treatment need was not
related to income either, while a need for oral hygiene instruction was. If subjects had
treatment needs, people of the lower half of the income groups needed more than just
oral hygiene instruction.

Level of education was the background variable examined by Plasschaert et al.30 who
reported levels of periodontal health. A gradient was evident in relation to severity of
periodontal disease, the lower the educational level, the higher the scores for calculus,
gingivitis, and numbers of pockets per person.

In another study of periodontal disease in adults, Ismail et al.8! reported findings on
loss of periodontal attachment (LPA) over a period of 28 years (1959-1987). A low
level of education was found to be associated with elevated risk of a high LPA increase.
In contrast, low income was not proven to be associated with risk for LPA increase.

Attachment loss was also examined in the Piedmont 65+ Dental Study32. Dental
findings have been reported from the examination of 234 black and 218 white
participants, over a 36-month period. Low education and socio-economic status were
found as risk indicators for serious periodontal disease for the black population. For the
white population, low education and a poor financial situation were found to be risk
indicators. In a longitudinal analysis, when serious periodontal disease was defined as '3
mm or more of attachment loss over 3 years', only a poor financial situation for the
whites was confirmed as a risk factor.

Prevalence of advanced loss of periodontal attachment was also examined in two
separate studies83. The 1958-59 study revealed that those with 8 years or less of
education had a significantly higher prevalence of advanced attachment loss when
compared to those with more education. The 1984 study showed similar results, that
those with low education had a significantly higher prevalence of 4-6 mm and 7+ mm
attachment loss than those of a higher educational level.

The findings of the reviewed studies suggest that there are some differences in
periodontal disease experience in relation to certain social factors. In particular, levels
of education have consistently been found to be related to level of periodontal
disease55,60,64,74.80-83 or treatment needs’S.
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Income also appears to be related to periodontal disease4:78:82, although not always
consistently?74:75.79.82, It appears that it is not as strongly related as education33. For
example, poor financial situation, a risk indicator of high attachment loss in a bivariate
analyses, was found subsequently to be able to satisfy the criteria for becoming a risk
factor only in the white subjects of the study82,

Differences in the periodontal health were also found in relation to social class2.73,
although in one British study3 the differences were consistent only for males.

In interpreting the results of studies of social inequalities in periodontal health, it must
be remembered that the overall prevalence of periodontal conditions is affected by the
patterns of tooth loss in the population. If dentate adults lose teeth which are prone to
periodontal conditions, then their periodontal health may appear to be improved.

3.4 SOCIAL INEQUALITIES AND DENTAL VISITING BEHAVIOUR

Social class variation in the reported dental visiting behaviour of the British adults was
documented in the Adult Dental Health Survey 19882. Higher proportions of ABC1's
reported that their last visit to the dentist was within the previous year, when compared
to C2's and DE's. Similarly, ABCl's were more likely than C2's and DE's to report
themselves to be regular attenders. Also, there were differences in the type of treatment
received, with ABCl1's and regular attenders being more likely to report treatment other
than fillings or extractions, compared to C2's and DE's, and those who reported that
they go to the dentist only when having trouble.

The UK Adult Dental Survey 197834, had previously reported similar findings.
However, reported attendance does not seem to be an accurate measure of actual dental
attendance. Eddie8> examined the utilisation of the General Dental Service over five
years in a sub-sample from the 1978 Adult Dental Health Survey. It was found that, of
283 dentate adults who had claimed to seek regular check-ups, only 87 attended
approximately yearly over the following five-year period.

In a subsequent study, Eddie & Davies86 examined the effect of social class on the
actual dental attendance and treatment received, in a sub-sample of dentate Scots who
had participated in the 1978 Adult Dental Health Survey, and who allowed their
treatment records to be monitored for the following five years. It was found that as
social class decreased so there was a much greater chance of a person not attending a
dentist. Among people who did attend, those in the higher social classes were more
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likely to attend frequently than those in the lower social classes. When the mean
number of the different types of treatment received by the participants were examined
in relation to social class, it was found that the ABC1's had received a higher mean
number of scalings than the C2DE's. For fillings, crowns, dentures and extractions and
cost of treatment, no significant differences could be found.

In Table 3.5, studies which have reported associations of dental visiting and social and
economic variables, are listed.

A social class gradient in dental visiting has also been reported by Craft & Croucher8’
in their UK study of young adults (16-20). For both males and females, respondents of
a non-manual social background were more likely to report that they had last visited the
dentist within the previous 6 to 12 months, when compared to their manual social class
counterparts. Also, respondents in non-manual social classes were more likely to report
that, 'in general' they go to the dentist for regular check-up, than their counterparts with
manual occupations.

The relationship of social class and vertical social mobility by marriage with dental
attitudes and behaviours was examined in another British study reported by Beal &
Dickson88, Married women in the lower social classes (DE, as assessed by husband's
occupation) were less likely to report that they attended the dentist each year, than their
higher class (ABC) counterparts. When their social mobility was examined, there was a
tendency for upward social mobility to be associated with more favourable replies and
downward social mobility with less favourable replies.

Of the studies reviewed in the two previous sections, five32,34,37,60,65 have reported
dental visiting behaviour of adult samples.

Differences in the reported attendance rates between urban and rural areas, and the
higher and lower social classes were found in a national survey on living conditions of
the adult Danish population32, While the attendance rates for the residents of urban
areas was 60%, for the residents of rural areas it was 50%. In the higher social classes (I
and IT) twice as many as in social class V reported that they were regular attenders. The
differences according to social classes were present within all age groups, but were
larger in the older age groups. In multivariate analysis, nine variables were found to
explain 46% of the variability of dental visiting behaviour. These results suggested that,
with other factors being equal, living in a rural area, being male, older, with few or no
teeth left, having lower educational level, lower social class background, lower income

52



Literature review

Table 3.5 : Studies reporting associations between dental visiting pattern and social and

economic variables

Author Sample Age  Dental visiting Socio-economic indicators

Petersens2 5,151 20-69 Reported regular Social class
attendance

Nikias et al.5* 1,058 19+  Reported recency of visit, Poverty
and reason

Heloe et al.57 1,500in 1973 15+  Reported regular Income, urbanisation

1,500 in 1985 attendance

WHO International 8,401 35-45 Reported regular Educational social

Collaborative Study5? attendance, recency of  position, urbanisation
visit, reason

Locker & Ford%s 1,404 50+  Reported attendance Income, area of residence

Eddie & Davies86 720 25-54 Use of services (patients' Social class
records)

Craft & Croucher®” 690 16-20 Reported regular Social class
attendance, recency of
visit

Beal & Dickson38 367 adults Reported regular Social class
attendance

Scwartz & Hansen?® 1,600 15+  Reported regular Occupation, urbanisation
attendance

Antoft?0 1,655 16-22  Use of services Social class
(patients'records)

Murtomaa et al.%! 957 15+  Reported attendance, Education
reason

Murtomaa & 829 in 1971 15+  Reported recency of visit Education

Metsaniity?2 853 in 1990

Holst?3 11,014 16+  Reported regular Education
attendance

Holst?* 258 16-18 Reported attendance Social class

Eriksen & Hakansson®® 1,302 20-60 Use of services (patients’ Income, urbanisation
records)

Srikandi et al.% 642 25-44 Reported regular Income, occupation
attendance

Lind et al.97 1,239 15-19 Recency of visit, reason Income

35-44

Lang et al.?8 319 18+  Reported regular Income, education

attendance
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and working in a physically exhausting job, were associated with irregular dental
visiting pattern. However, it was noteworthy that persons claiming psychological
problems, had more regular dental visiting pattern.

In another study which examined poverty in relation to the reported recency of last
visit, the last preventive visit, and the last symptomatic visit to the dentist, significant
associations were found>4. Persons in the non-poverty group were more likely to report
a visit to the dentist, and more likely to report a visit 'only for check-up or cleaning'
within the previous year, than the subjects of the poverty group. The trend in relation to
symptomatic last visit to the dentist was similar. Thus, even as a response to dental
symptoms, the poverty group was found to seek dental care at lower rates than the non-
poverty group. The results of this study suggested that both preventive dental care and
reparative treatment were strongly related to measures of socio-economic status and the
non-poor were more likely than the poor to have received both types of care.

Similar associations of income and reported regular attendance have been reported by
Heloe et al.57 , who defined regular attendance as having 'teeth checked regularly (at
least annually) during the last 5 years'. In 1973, the high income group were more likely
to report that they attended the dentist regularly, when compared to the medium and
low income groups. Over the twelve year period which the study examined, the
regularity of attendance improved substantially. The regular attendance rates increased
for all age groups, and more in the high and low income groups than in the medium
group. However, the differences between the income groups persisted in 1985. Regular
attendance was also found to differ in relation to region of residence. In both 1973 and
1985, higher regular dental attendance rates were recorded for those residing in the
more urbanised than in the more rural areas. Differences were also identified between
the income groups in relation to type of treatment subjects had received at their last
dental visit. High income groups were more likely to report removal of tartar or plaque,
and fillings, while low income earners were more likely to report extractions and
denture services.

In the WHO's international collaborative study on oral health care systems®0, adults of a
high educational social position reported visiting the dentist within the previous year
more often than did their low social position counterparts. When the reason for the last
visit was investigated, it was found that in all countries, adults with a high educational
social position consistently visited dentists more often for asymptomatic reasons than
adults with a lower social position. In terms of area of residence, with the exception of
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Baltimore and Dublin, higher attendance rates within the previous year were recorded
for the metropolitan than for the nonmetropolitan areas.

Locker & FordS5, in the Ontario Study of Oral Health of Older Adults, examined
reported regular attendance in relation to both income and an area-based measure of
deprivation-affluence. Highly significant associations between the percentage of
respondents reporting one or more dental visits in the previous year and area of
residence and income were found. Higher dental visiting percentages were recorded for
residents of affluent areas and high income earners. Analysis of the association of
dental visiting with area of residence after controlling for income showed that low
income subjects living in high status areas were more likely to have visited a dentist
within the previous year than those with a low income who were living in low status
areas. Thus, the area of residence had a significant effect after controlling for income.
However, the odds ratios suggested that household income had a stronger effect on
dental visiting than area of residence.

In the study by Schwarz & Hansen89, area of residence was examined in relation to
level of urbanisation and was also found to be associated with reported regular
attendance, as was occupational social class. Metropolitan and provincial dwellers were
found to be more likely than rural dwellers to report regular dental attendance. Farmers
and unskilled workers reported much lower frequencies of regular attendance than did
white collar employees. When the type of dental treatment received at the last dental
visit was examined, differences were found in relation to dental attendance pattern.
Regular attenders tended to have received check-up/cleaning and fillings, while
irregular or non-attenders tended to have received extractions and denture work.

In another Danish study, Antoft?0 defined as regular users of the public dental services
those 22-year-olds who had been continuously enrolled and using the scheme since the
age of 16 years. Amongst both the 16-18 and 20-22 age groups, the lowest social group
showed the lowest enrolment rate. The largest number of constant users were found in
higher social groups (II and IIT) and the smallest in the lower groups (V and VI).

The dental health practices of a Finnish sample were investigated in another study91.
When dental visiting was analysed in relation to education, those with only elementary
education had the lowest dental attendance rate within the previous year. Furthermore,
level of education was found to be associated with the frequency of reporting of routine
examination as the reason for the last dental visit. Those with elementary education
only were less likely to report that they had attended for routine examination. In
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contrast, higher percentages among the low educational group than among the high
educational group reported toothache, prosthetic treatment and tooth extraction as
reasons for their last visit.

A similar association between education and recency of last dental visit has also been
reported by Murtomaa & Metsaniity92 in a recent Finnish study of a representative
sample of 853 subjects aged 15 years and over.

An association between regular dental visiting and education was also reported by
Holst?3, who defined regular attendance as visiting the dentist at least once a year for
the last 3 years. A high level of education was associated with more regular demand for
dental services.

The same author, in another study%4, reported an association between occupational
social class and regular attendance. Young adults of a low social background were more
likely to be irregular dental attenders than their counterparts of a middle or high social
class.

Contrary to the studies which examined reported dental attendance, Eriksen &
Hakansson93 examined the dental care records of their sample. Multivariate analysis of
the treatment frequency data showed that the higher the income, the higher the number
of courses of treatment in the three year period. Higher treatment frequency was
recorded for women, for those who had reported an earlier high frequency of dental
visits, for those who had reported to have been called in to a dentist for a check-up, for
those who had better knowledge of dental care matters, for those who used oral hygiene
aids at least once a day, and for the residents of urban areas.

Another study%6 examined both reported recency of last dental visit and reported
regular attendance in relation to age, sex, occupation, income and education. No
significant associations could be detected between these variables and recency of last
dental visit. In contrast, when reported regular attendance was analysed in relation to
the same variables, for income and occupation significant associations were found.
Higher occupational and income groups were found to report significantly higher
regular attendance rates.

In contrast to the above findings, recency of last visit was indeed found to be associated

with household income, as reported by Lind et al.97. For both age groups (15-19-year-
olds and 35-44-year-olds) respondents of the low income group were less likely to
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report that their last visit to the dentist was within the previous year, and less likely to
report that they had gone to the dentist for a check-up.

Significant associations of dental visiting behaviour and certain socio-demographic
variables have recently been reported®8. In this study, yearly check-ups demonstrated a
statistically significant relation with every demographic and socio-economic
characteristic. The individuals most likely to report a yearly check-up were subjects
aged 30 to 54 years, females, whites, those with higher incomes and more education,
and those covered by dental insurance.

In conclusion, the studies reviewed suggest that social inequalities are related to the
utilisation of dental services and dental visiting patterns. Social class2.52,84-90,94,.97 and
social mobility88, income32.57.65.95-98 and poverty as defined by income34,
education32.60.91-93.98 1eve] of urbanisation32.57.60.89.95 and type of area of residence
(affluent - deprived)65, have been reported to be associated with dental visiting
behaviour and use of dental services.

Dental visiting behaviour in almost all of the studies was measured by the responses of
the interviewees themselves and thus it was a ‘reported' measure. In the three of the
studies8586.95 where it was not a reported measure, the dental records over three and
five years were used to assess utilisation. In these studies, frequency of treatments per
year was used as the measure of utilisation, and was analysed in relation to income and
social class. Studies which use dental records overcome the problem of over-reporting
of regular attendanced3, and in terms of services planning give a more accurate
estimate. However, when considering the investigation of social inequalities and dental
visiting, reported measures appear to give consistent results.

The reported recency of the last dental visit, using the cut-off point of one year, is a
common measure of dental visiting behaviour34,60,65.87.91,92,96,97 a5 is the reason for
last visit34.60.91, In other studies, visits within the year previous to the research were
used as a measure of dental visiting behaviour38.96-98, In other studies stricter criteria
have been used, i.e. at least yearly reported attendance over five37-89 or three years93,
or, as judged from dental records, enrolment and continuous use of a service scheme for
4to 5 years90,

Irrespective of the definition of regular attendance a consistent finding is that higher

social class, income or education, and affluent or urban area of residence are associated
with more prevention-orientated dental visiting behaviour. In only one study96, no
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association between reported recency of last visit and income and occupation was
found. However, when reported regular visiting was examined, significant associations
with income and occupation were revealed.

3.5 SOCIAL INEQUALITIES AND ORAL HYGIENE BEHAVIOUR

In the UK Adult Dental Health 19882 survey, the oral hygiene practices of British
adults were analysed in relation to social class. Higher proportions of dentate ABCl's
reported that they brushed their teeth twice a day or more, when compared to their C2
and DE counterparts. Similarly, regular attenders were more likely to brush their teeth
twice a day or more, than those who attended at the dentist only when in trouble.
Furthermore, differences in the reported use of items available for dental hygiene were
found in relation to social class. Lower social class individuals were more likely to
report that they used just toothpaste, while higher social groups were more likely to use
dental floss and toothpicks.

In Table 3.6, studies which examined associations between oral hygiene behaviour and
social and economic variables, are listed.

Personal oral care in relation to educational social position was also examined in the
WHO's international collaborative study®0. Both males and females of a high
educational social position reported more often that they had brushed their teeth the
previous day.

In contrast, poverty has been reported not to be associated with oral health care
practices>4. Toothbrushing frequency of twice a day or more was reported by 62% of
the poverty group and 61% of the non-poverty group.

Lang et al.98, recently reported toothbrushing and flossing behaviours in relation to
certain socio-demographic variables. In this study, acceptable toothbrushing behaviour
was defined as 1) brushing at least daily for the last year, 2) brushing all teeth, and 3)
brushing teeth that usually do not show when smiling. Acceptable flossing behaviour
was defined as 1) flossing at least once daily for the last year, and 2) usually flossing all
teeth. Some variation in relation to income and education was found, the trend being for
the high income and education individuals to report more often an acceptable brushing
and flossing behaviour. However, the differences did not reach statistical significance.
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Table 3.6 : Studies reporting associations between oral hygiene behaviour and social
and economic variables

Author Sample Age  Oral hygiene behaviour _Socio-economic indicators
Nikias et al.4 1,058 19+  Toothbrushing No association with
frequency poverty
WHO International 8,401 3545 Brushed previous day Educational social
Collaborative StudyS? position
Murtomaa et al.9! 957 15+  Toothbrushing frequency, Education
interdental cleaning
Murtomaa & 853 15+  Toothbrushing frequency Education
Metsaniity?2
Lind et al.97 1,239 15-19 Toothbrushing Income, education
35-44
Lang et al .98 319 18+  "Acceptable" tootbrushing Income, education:
and flossing differences evident, but
not significant
Heloe%? 1,511 16-79 Index of self-care Education, income
behaviour
Traeen & Rise!® 3,339 13-14, Toothbrushing, interdental Education
23-24, cleaning
35-54
Murtomaa!?! 829 15+  Toothbrushing, and Education, urbanisation
reasons
Honkala et al.102 2,832in 1977 12, 14, Daily toothbrushing, Occupational class,
4273in 1979 16, 18 sporadic flossing education, urbanisation
4,140 in 1981
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In another study of oral health practices®?, a five item index of dental health behaviour
was constructed, from the responses to questions examining daily use of fluoridated
dentifrice, daily use of toothpicks, weekly use of dental floss, use of fluoride tablets or
mouthwash, and restriction of sugar consumption. Frequency of use of fluoridated
dentifrice was found to correlate with frequency of regular dental visits. The dental
health behaviour index was found to correlate with age, education and income.
Multivariate analysis confirmed the correlation results, and suggested that favourable
dental behaviour decreased with increasing age, and increased with increasing education
and income.

Another Norwegian survey!®0 examined brushing, interdental cleaning, and sugar
consumption behaviour. Educational social background was a significant predictor of
toothbrushing behaviour among 23-24-year-olds and 45-54-year-olds, and residence
(urban - rural areas) was a significant predictor among the 35-44- and 45-54-year-olds.
Finally, family dental norms (parents controlling toothbrushing and sugar consumption
at age 10) was a significant predictor for the 23-24 -year-olds. Interdental cleaning
behaviour was predicted by dental health behaviour at the age of 10 and gender for the
23-24-year-olds, and by gender, educational social background and oral hygiene advice
for the remaining two older age groups. For sugar consumption behaviour, educational
social background was the only significant predictor for the 23-24-year-olds. For the
other age groups no model could be formed.

Dental health practices analysed in relation to education have also been reported in the
study by Murtomaa et al.91. Those of the highest education group were more likely to
report that they brushed their teeth once a day or more often, when compared to those
of the lowest education. Similarly, interdental cleaning increased significantly with
increasing level of education.

In accordance with the previous study, an earlier study by Murtomaal01 had reported a
strong positive correlation between toothbrushing and both level of education and
region of residence. When reasons for toothbrushing were investigated, it was found
that significantly higher proportions of the low educational level group and of residents
of rural areas reported that they brushed their teeth to prevent staining or to whiten their
teeth. In contrast, significantly higher proportions of the high educational group
reported that they brushed because it was a childhood habit.

Nineteen years later, Murtomaa & Metsaniity92 carried out a study comparable to the
previous one. The most distinct positive change over this period was found among the
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young, particularly those with only elementary education and those living in rural areas.
However, differences still persisted, the most frequent brushing being reported by
women, the youngest age group and those with the highest educational background.

In another Finnish study, Honkala et al.102 reported trends in the development of oral
hygiene habits in adolescents from 1977 to 1981. Oral hygiene habits were found to be
strongly correlated with socio-economic determinants, and the differences were not
reduced during the 4 year period of the study. Toothbrushing and flossing behaviour of
16- and 18-year-olds by school career showed that higher proportions of those who
were at high school reported daily toothbrushing or sporadic flossing when compared to
those who were either at some other type of school or not at school. Oral hygiene
behaviour in relation to occupational class was reported for all age groups. A trend was
evident according to which, higher proportions of adolescents in the higher
occupational classes, reported daily toothbrushing and sporadic flossing, when
compared to their counterparts of a lower occupational class. Furthermore, adolescents
residing in urban areas with parents of higher educational status were more likely to
report daily toothbrushing and sporadic flossing, when compared to their counterparts
from rural areas or with parents of a lower educational status.

Lind et al%7, in their study of the Hong Kong Adult Dental Health, found that
toothbrushing was practised by the vast majority of their respondents, and that
household income and level of education appeared to influence the use of dental floss,
disclosing tablets, and fluoridated toothpaste strongly.

From the above studies it appears that oral hygiene measures are not equally practised
by all adult population social groups. Toothbrushing is related to social class2-102,
education90,92.97,100-102 and level of urbanisationl00-102, Interdental cleaning also
appears to be related to social class2:102, education91.97.100,102 and urbanisation102,
When a composite dental health behaviour index was used®, including brushing,
interdental cleaning and sugar consumption, significant correlations with education and
income were found.

However, one study>* which examined toothbrushing in relation to poverty status,
showed no statistically significant differences between the groups. In another study98 of
the relationship of oral hygiene practices to periodontal health, the trend was that higher
proportions of high income earners and high educational level individuals reported
acceptable toothbrushing and flossing behaviour, but the differences did not reach a
significance level. However, the criteria of acceptable toothbrushing and flossing were
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stricter than in the other studies reviewed. Also the authors of both studies noted that
toothbrushing was an ‘almost ubiquitous behaviour98, and that 'only negligible
proportions did not brush their teeth'>4, suggesting that in samples where toothbrushing
is a norm, no socio-economic differences can be detected.

3.6 SOCIAL INEQUALITIES AND BARRIERS TO DENTAL CARE

Evidence from the literature which suggests that there are unmet needs in dental care,
highlights the necessity to investigate the possible barriers which prevent people from
making use of available services. Potential barriers may relate to attitudinal factors, to
financial considerations, or to availability and accessibility of dental services.

Lay people's perceptions of dental health issues which may act as barriers to dental care
have been investigated by Blinkhorn et al.103 and Finch et al.104 who used a qualitative
research methodology in the form of in-depth group discussionsl03,104 and
interviews104,

In the former studyl03, which involved 16- to 24-year-olds from a manual social
background, respondents were classified according to their attendance pattern.
Susceptibility to dental disease and perceptions of long-term benefits from dental care
were found to differ between attenders and non-attenders. Fear and cost were given as
reasons for non-attendance, but these appeared to be rationalisations of non-attendance,
the fundamental reasons being the value attached to teeth, which were rated at a lower
priority than other health issues. The image of the dentist also differed between the two

groups.

Respondents in the study by Finch et al.104 were selected to emphasise the views of
irregular attenders, younger age groups and lower socio-economic groups. Anxiety and
cost were found to be significant barriers to the receipt of dental care. As in the study
by Blinkhorn et al.103, for some of the respondents these two barriers appeared to be
rationalisations. Perceived need for treatment was found to overcome barriers of anxiety
and cost. The image of the dentist, feelings of vulnerability arising from the
environment of the surgery, noises, smell, instruments, and fear of edentulousness were
also issues raised by respondents.

In the following sections, the literature reviewed refers to studies which have examined

anxiety, attitudes to dentists/dentistry and to cost of treatment, and availability and
accessibility of services in relation to some socio-economic variable (social class,
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income, education), which have involved adult populations, and which have used
quantitative methodologies.

3.6.1 Social inequalities and dental anxiety

In the Adult Dental Health Survey 19882, dentate respondents were asked to define the
extent to which they identified themselves with five statements relating to fear of dental
treatment, anxiety about going to the dentist, avoidance of dental care even if in pain,
dislike of appointment system, and of waiting to see the dentist. Some differences were
identified in relation to sex, social class, and reported dental attendance pattern.
Significantly more women than men agreed with the statements showing anxiety about
going to the dentist, dental treatment, and waiting. Dentate adults from non-manual
(ABC1) social classes were less likely to identify with the anxiety statements when
compared to their manual (C2 and DE) counterparts. Also, occasional dental attenders
or those who reported that they attended only when in trouble, were more likely to
identify with the statements relating to fear. When the number of fear-related statements
with which dentate adults definitely agreed was examined, women, C2's and DE's, and
irregular attenders identified with more fear-related statements than men, the ABCl's
and the C2's, and the occasional or regular attenders.

In Table 3.7, studies which have examined the associations of dental anxiety with social
and economic variables are listed.

In the WHO's international collaborative study%9, females consistently tended to report
that they had postponed or avoided dental visits due to fear of pain, more often than
men. Generally, adults with a high educational position tended to report this avoidance
behaviour less often. Furthermore, an association between avoidance and dental visiting
was evident. Higher proportions of respondents who had not avoided a dental visit due
to fear of pain reported that they had visited the dentist within the previous year, as
compared to those who reported that they had avoided the dental visit due to fear of
pain.

A similar association between gender and dental anxiety has been reported by
Kleinknecht et al.105 in their study of students. Females exhibited significantly higher
levels of anxiety than males. The highest fear ratings were given to the sight of the
syringe, the sensation of anaesthetic injection and the drill. Females were also
significantly more fearful of dentistry in general than men. Analysis in relation to
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Table 3.7 : Studies examining associations between dental anxiety and social and

economic variables

Dental anxiety
Author Sample Age indicators Socio-economic indicators
WHO International 8,401 3545 Avoidance due to fear of  Educational social
Collaborative Study5? pain position
Kleinknecht er al.105 487 students  Avoidance, physiological  No consistent association
arousal, general fear of
dentistry
Berggren 160 adults, at Avoidance, dental anxiety, Low SES : majority
& Meynert106 dental fear general fear
clinic
Schuurs et al.107 438 25 Psychophysiologic reactions Education was not a strong
prior to appointment discriminator
Green & Greenl08 752 adults Reported anxiety Social class (bivariate
analysis). In multivariate,
association not confirmed
Schuurs et al.1%? 620 3040 Dental anxiety, anticipated Education
anxiety, general dental
anxiety, psychophysiologic
reactions prior to
appointment
Milgrom et gl.110 1,019  adults Fear of dental treatment ~ No association with
income, race, education
Stouthard & 648 16+ Apprehension of dental Education, income,
Hoogstraten1!1 treatment, duration of these urbanisation
feelings
Locker & Liddell!12 580 50+ Dental anxiety, general No association with
fearfulness income, education,
employment
Hakeberg et al.113 620 15+ General dental anxiety No association with
income, education
Mellor!14 255 17-64 Dental anxiety No association with
manual / non-manual
ocuupation
Moore et al 113 565 16-96 Prevalence, characteristics, Income, education
consequences of dental
anxiety
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educational level (junior high school, high school, and college) showed that the high
school group (intermediate educational level) scored highest, followed by college
students. The junior high school group reported the least responsiveness and fear of
dentistry.

In another study!06, the causes, symptoms and consequences of dental fear and
avoidance were examined in a sample of adult patients who were referred to a
university dental fear clinic, due to their inability to tolerate conventional dental
treatment, resulting in avoidance behaviour. The majority of the subjects were females
(63%), and most patients were 20- to 40-years-old. Class distribution was skewed with
88.6% belonging to the lowest socio-economic class. The number of those unemployed
and receiving pension was high (7.5% and 14.4% respectively). The most feared dental
procedures were drilling, receiving an anaesthetic, extraction, and anticipation of
treatment.

Schuurs et al.107 examined the relationship between dental anxiety and regularity of
dental attendance of respondents and their parents, dental upbringing, level of
education, and gender. Multivariate analysis showed that higher levels of dental anxiety
were associated with irregular dental attendance. Also, regular attenders were more
likely to have been sent to the dentist as children. Regular attendance was also
associated with being female, a high level of education in combination with low level of
dental anxiety, and with a high level of education in combination with a positive
upbringing. However, education alone was not a very useful discriminating factor.
When the beta coefficients were used to indicate the relative effects on dental
attendance, dental anxiety was found to have the highest contribution, followed by sex,
upbringing, and the combined effect of education and anxiety.

The significant association between dental anxiety and reported regular attendance has
also been reported in a British studyl08, where, additionally, the effect of social class
was examined. The very anxious group tended to be younger, female, and coming from
a lower social class background (manual classes C2DE). A multiple regression analysis
examining the effects of these three variables on anxiety confirmed the significant
effects of age and sex, but indicated that the effect of social class per se was not
significant. Subjects of the very anxious group were more likely to report toothache as
the reason for their last visit to the dentist. Of all respondents 75% regarded their own
past experience as being the major factor determining their attitude to dentistry. The
effect of past experience was highest among the very relaxed and lowest for the very
anxious groups. Pain, injections and drilling were most feared by the respondents.
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In another studyl09, which examined sociodemographic correlates of dental anxiety,
women scored substantially higher than men on all anxiety measurements except for
anxiety caused by anticipation of body damage. Birth rank order was not found to have
any influence on anxiety. In contrast, marital status had some effect, divorced men and
women having higher anxiety levels. A lower level of education also appeared to be
associated with greater anxiety. With regard to dental attendance and dental status, it
was found that irregularity and edentulousness were both associated with higher anxiety
levels.

In contrast to the previous study, Milgrom et al.110 failed to detect any significant
differences in dental fear levels in relation to income, race, education or marital status.
Females and respondents younger than 40 years of age were significantly more likely to
report dental fear than males and older individuals. There was a significant association
between levels of dental fear and recency of last dental visit, high fear individuals being
less likely to report a dental visit within the previous year, and more likely not to have
seen a dentist for more than 2 years, when compared to their low fear counterparts.
Dental fear related to injections, drilling and prophylaxis. Furthermore, high fear
subjects were significantly more likely to perceive themselves in poor dental health,
were less likely to be satisfied with the appearance of their teeth, were more likely to be
edentulous, and had experienced more dental symptoms within the previous year.

Stouthard & Hoogstraten11! defined dental anxiety as the degree to which a person was
apprehensive of dental treatment, and the duration of and the reactions to these feelings.
They showed that the persons most prone to dental anxiety were women, those aged 26
to 35 years, irregular attenders, those who lived in urban areas, those with a relatively
high educational background, those who had public insurance, those with a minimum
income, those who judged their oral health as poor, and those who did not attach much
importance to the preservation of their teeth. However, the explanatory power of the
discriminating variables was not strong.

In another study of older adults!12, a significant association of dental anxiety with age
and marital status was reported, younger subjects and those who were separated or
divorced being more likely to be dentally anxious. No significant associations were
detected between dental anxiety and education, income, employment status, place of
birth, or general health status. Higher levels of dental anxiety were found among those
who had not seen the dentist in more than five years, among those without regular
source of dental care, and among those reporting avoidance of dental treatment in the
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past. Furthermore, higher levels of dental anxiety were reported among the edentulous,
those perceiving need for treatment, and those rating their oral health as poor. Levels of
dental anxiety were also significantly associated with general fearfulness.

A similar lack of association between level of dental anxiety and educational level or
income has been reported by Hakeberg et al.ll3. In this study, females were
significantly more likely to report high fear, as were the 20-39 age groups. Responses to
the question 'how afraid are you of going to the dentist?' were significantly related to
regularity of dental attendance. Highly and moderately anxious patients were more
likely not to have seen a dentist for more than two years.

In accordance with these findings, a study of employees in North-west of England!14
has found significantly higher levels of dental anxiety among females and irregular
attenders. In contrast, no such differences between the manual and non-manual social
classes could be detected. The prospect of drilling and of local anaesthetic injection
produced highest levels of dental anxiety.

Income and education were the socio-economic variables used by Moore et al.115 in
their study of dental anxiety. Persons with highest income showed significantly less
anxiety, and persons with lowest education showed significantly more anxiety.
However, multivariate analysis suggested that having a high income was a factor
predicting decreased risk of having moderate, but not extreme dental anxiety in dentate
subjects. As in other studies, women were more likely to report high fear than men.
However, there was no significant difference in relation to age groups. Furthermore,
high dental fear was significantly associated with avoidance of dental care. High
anxiety subjects tended not to have sought dental care in the last 2 years, to hesitate in
making dental appointments, and to skip or cancel them. Extteme dental fear was
significantly related to increased reports of oral health symptoms, but was not
associated with edentulousness.

From the studies which have been reviewed, it is evident that dental anxiety is a
significant barrier to seeking dental treatment. Only one studyl05 did not examine the
association between dental anxiety with dental attendance. In all the others, significant
associations were found between dental anxiety and either reported regular attendance
or reported recency of last dental visit.

Gender has consistently appeared to be associated with dental anxiety2.60,105,108-
11L113-115 | females consistently being more anxious than men. In the study of dental
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fear clinic patients106, the majority of the patients were females, and in only one study,
was gender not significantly associated with dental anxiety!12, but this study did not
include younger adults. This may have influenced the findings, as age has been shown
to be significantly associated with dental anxietyl06,108,110-113  the trend being that
younger age groups (usually younger than 40 years old) exhibit higher levels of dental
anxiety than older subjects. However, in two studies?-115, age was not found to be
significantly associated with dental anxiety.

Social class has been found to be significantly associated with dental anxiety2-108 but
this finding was from univariate analysis. Further examination of this relationship108
with multivariate analysis, did not confirm social class to be per se a significant
predictor of dental anxiety. In a further British study!!4 which involved a random
sample of all employees of an insurance company, engineering works, and a hospital,
social class was again not found to be significantly associated with levels of dental
anxiety. However, in a study of dental fear clinic patients, it was found that the majority
of them were from a low socioeconomic background, with a high proportion of
unemployed people and pensioners. Social background bias could operate in this case,
as dentally anxious individuals from a higher socioeconomic background do have the
material resources and social support which are needed to overcome dental anxiety
problems.

Only one studyllS has reported income to be significantly associated with dental

anxiety, in particular moderate dental anxiety. In this study high income individuals were
less likely to reportf moderate dental anxiety. However, no association between moderate
levels of dental anxiety and income was found. In two other studies110:112, where there
was no distinction between extreme and moderate anxiety, income failed to be
significantly associated with dental anxiety.

Education has been shown to be associated with dental anxiety in three
studies60,109.115  the trend being that lower educational levels are associated with
higher levels of dental anxiety. In one study which concerned the prevalence of dental
anxiety among a national representative samplelll, education was not found to be
associated with dental anxiety in univariate analysis, but in discriminant analysis was
found to be a discriminating factor for high and low dental anxiety. However, the power
of the model was very weak. In two other studies!10.112, education failed to show
significant associations with dental anxiety.
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Marital status has been found to be associated with dental anxiety in two studies109,112,
with divorced individuals having higher levels of anxiety. However, another study!10,
failed to demonstrate an association between dental anxiety and marital status.

Edentulousness was found to be associated with dental anxiety in four studies!09-112,
three studies reporting higher levels of dental anxiety among the edentulous than among
the dentate. However, in one study!ll, the inverse relationship was found, the
edentulous exhibiting lower anxiety levels than the dentate. In another studylls,
edentulousness failed to show significant association with extreme dental fear.

In conclusion, consistent associations with dental anxiety concern mainly age, sex and
regular attendance, and to a lesser extent edentulousness and marital status. Although
not always consistent, significant associations between dental anxiety and social class,
education, and income have been reported. Also, it is notable that there is considerable
variation in the measurement tools (questionnaires) used to define and quantify dental
anxiety. Some of the variations in the findings may be attributed to this.

3.6.2 Social inequalities and dental attitudes and beliefs

In the Adult Dental Health Survey 19982 of the UK, respondents were asked about their
level of agreement with five statements relating to attitudes to dentists and the surgery.
These were 1'd like to know more about what the dentist is going to do and why', 'l
don't want fancy treatment’, ‘I don't like lying flat in the dental chair’, ‘dental
receptionists are not very helpful or welcoming’, and ‘going to the dentist is like being
processed on a conveyor belt'. Dentate adults from non-manual social backgrounds
(ABCl's) were less likely to identify with the statements. For all statements dentate
adults who said that they only visit the dentist when having trouble with their teeth were
more likely to identify with the statements, when compared to regular attenders.

In Table 3.8, studies which examine associations of dental attitudes with social and
economic variables are listed.

In a study of perceptions about the ideal dentistl16, the most popular attributes of the
ideal dentist mentioned by respondents were professional skill, friendliness,
reassurance, patience, personal interest in patient, explanation/information, and being
careful/painstaking. When responses were analysed in relation to sex, socio-economic
status (SES) as based on occupation, education and income, and dental attendance
pattern, significant differences emerged, the lower the SES the more frequently

69



Literature review

Table 3.8 : Studies examining associations between dental attitudes and social and

economic variables

Author Sample Age Dental attitudes Socio-economic indicators

Van Groenestijn 487 15+ Image of ideal dentist SES

et al 116

Van Groenestijn 487 15+ Confidence in dentists, SES

et al.11? preventive role of dentistry,
dentists as caring persons

Murtomaa & Masalin!18 581 15-50 Satisfaction with technical Education
competence and personality
of dentists, organisation of
surgery

Scarrott!19 258 adults Attitudes to charges, Social class
preservation of teeth, false
teeth

Powell & McEniery!20 1,691 15+ Attitudes to dentures, Education, occupation
treatment preferences

Schuurs et al 122 910 18-54 Preference for preservation Education (weak
of teeth association)

Freidson & Feldman!24 various adults Importance of regular Income, education,

samples attendance, attitude to cost occupation
Syrjala et al.125 390 adults Attitudes to prevention No association with
education

Syrjala et al.126 390 adults Barriers to self-care and to  Education
dental attendance

Syrjala et al.127 390 adults Motivation - preference for Education
preservation of teeth

O'Shea & Gray!?? 1,520  adults Importance of preventive  Income, education
behaviour

Soderfelt et al.130 2,382 45-69 Attitudes to appearance Education
Attitudes to function Occupation

Bene et al.131 1,363  adults Attitudes to cost, fearof  Income
losing teeth
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reassurance and friendliness were mentioned. The higher the SES, the more frequently
professional skill, and explanation and information were mentioned. Similarly, the
irregular dental attenders stressed the attributes of reassurance and friendliness, while
the regular attenders most frequently referred to professional skill as an important
attribute. Women attached more importance to friendliness and reassurance, while men
preferred professional skill. High SES group and those having private treatment, were
significantly more likely, compared to low SES and 'sick fund' treatment individuals, to
mention that the ideal dentist should not be too expensive.

Attitudes to dental services and the image of the dentist as perceived by the same
respondents have been analysed in relation to four scales concerning 'the dentist as a
person who cares', 'the dentist is mercenary and remote’, 'confidence in dentists', and
'the preventive function of dentistry'!17. Results suggested that in the population under
study, a large proportion denied the curative only function of dentists, that confidence
in the dentist was moderate, that, in general, there was no strong impression that the
dentist was a caring person, and to many respondents dentists appeared only interested
in money. In three of the scales significant differences between the SES groups were
found. Low SES groups were more likely than their high SES counterparts to regard the
dentist as a caring person, a person in whom they had confidence, and as someone who
mainly dealt with symptoms rather than prevention. In all scales regular attenders
scored significantly different from irregular. Irregular attenders were more likely than
the regular attenders to regard the dentist as a caring person, rather as a mercenary and
remote, a person in whom they had little confidence, and as someone who mainly dealt
with symptoms rather than prevention. The authors suggested that the first scale
measured perception about how caring a dentist is. However, the wording of the two
out of the four items which comprised the scale, referred to expectation rather than
perception. Thus, it may be that lower SES and irregular attenders gxpect a caring
dentist rather than perceive them to be so.

In another study!!8, three dimensions of the image of the last dentist visited were
studied. These were technical competence, personality, and organisation of the surgery.
Females and those with a higher educational level were significantly more likely to
report high levels of satisfaction. The variance in satisfaction was best explained by the
character of the visit (pleasant - frightening), whether the dentist was competent, calm,
friendly, and young, and whether prosthetic work was undertaken. Negative
characteristics were mentioned infrequently, the most common being that the dentist
was in a hurry (9%), the equipment was old (7%), the dentist did not care about
patient's pain (3%), and was not friendly (3%).
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Attitudes to dentists and dentistry have also been reported by Scarrott!l9. As
differences emerged between the manual and non-manual social classes in the initial
group discussions, she subsequently concentrated on lower social classes (mainly C2
and DE). The great majority of respondents in all social classes believed in the
importance of dental visiting for improving dental health, although class differences
were found in the reported regularity of attendance. Charges for dental treatment were
perceived as discouraging dental attendance by more respondents in DE social classes
than in C2. Lower social classes were more likely to prefer extractions than
conservation of teeth, and found the idea of getting false teeth as less upsetting than
their higher classes counterparts. Injections, pain, noise of drilling, initial probing and
inconvenience were equally disliked by all social classes. The sight of the equipment
was more often disliked by the lower social classes. Furthermore, only C2 and DE
social classes thought that the treatment was impersonal and sometimes unnecessary.

The above studies suggest that individuals from different social class background?.119,
or different socio-economic status!16,117 perceived dentists rather differently. When
compared to higher social class persons, lower social class and socio-economic status
subjects tended to have a more negative attitude to the dentist2, and were less likely to
consider him as a caring person in whom they could have confidencell?. They were
more likely to consider the treatment as impersonal or even unnecessary!19, and were
more likely to perceive the ideal dentist as someone with the attributes of reassurance
and friendliness!16, In contrast, higher socio-economic status individuals were more
likely to mention professional skills, and the ability to explain and inform as attributes
of the ideal dentist.

Similar differences were found in relation to dental attendance pattern, with irregular
attenders exhibiting a more negative attitude to dentists2:116.117 when compared to
regular attenders. Furthermore, irregular attenders were more likely to consider dentists
as mercenary persons!17,

Educational background was examined in one study!!®, and it was found that
individuals with higher education were more likely to be satisfied by their dentist.
Satisfaction with the dentist was dependent upon the respondent’s view of the dentist's
competence, and upon whether the dentist was calm, friendly and young, and whether
the visit was pleasant or frightening.
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In the study reported by Scarrott119, social class was a variable which differentiated the
preference for treatment. Lower social class individuals were more likely to prefer
extraction than conservation.

Treatment preferences of respondents between extractions, fillings and crowns have
also been examined in the UK Adult Dental Health Survey2. Large variations in
treatment preferences were found among people with different social background.
Dentate ABCl1's were the most likely to prefer restorative treatments (fillings and
crowns) and DE's the least likely. Variations in relation to dental attendance patterns
were also large. Regular attenders were more likely to prefer to have a back tooth filled
or crowned rather than extracted, when compared to those who attended the dentist only
when in trouble. Occasional attenders had treatment preferences similar to those of the
regular attenders. A variation in treatment preferences was also found between dentate
adults with and without dentures. Dentate people reliant on both natural teeth and
dentures were more likely to prefer restorative treatment to extractions.

Attitudes to dentures were also examined in the same survey2. Partially dentured adults
of a manual background (C2 and DE), and occasional dental attenders, or those who
attend only when in trouble, were more likely than their non-manual counterparts, and
the regular attenders, respectively, to report that they were not at all upset at the thought
of having full dentures. Among the dentates who had natural teeth only, no significant
variation was found concerning the thought of having partial dentures in relation to
social class. However, among the same subjects, the thought of having full dentures was
more often found to be upsetting among the ABC1's than among the C2's and DE's.
Similarly, regular attenders were the most likely to find both the thoughts of partial and
of full dentures very upsetting.

In another study!20, attitudes to dentures and treatment preferences were elicited by the
respondents’ extent of agreement or disagreement with the statements ‘dentures are as
good as natural teeth’, and ‘teeth are not worth saving and should be extracted’. Level
of education was related to both attitudes to dentures and treatment preferences, persons
of a higher educational background being more likely to disagree or strongly disagree
with the statements. Similarly, variation was found in relation to occupation,
professional people being more likely to disagree or strongly disagree with the
statements than transport workers and tradesmen.

Schuurs et al.121-123 examined the value of teeth and their preservation in three
separate studies. Findings from the first studyl2! showed that preference for retention
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of teeth was clearly distinguished from the preference for commercial goods, and
regular attenders were significantly more likely to give priority to teeth than irregular
attenders. Similarly, regular attenders were willing to spend a larger part of their
monthly income in order to retain their teeth, and were more likely to dislike having
full dentures. No attempt was made to examine preference for teeth in relation to some
socio-economic variables. In the second study!?2, the analysis showed the
characteristics of a sub-group in the sample who preferred dentures, were irregular
attenders, had very poor oral health, had equal fear of preparation of a cavity and of
extraction, and were dissatisfied with dental treatment. A weak association with a very
low level of education existed.

The third study!23 examined the value attached to teeth. The great majority of
respondents valued their teeth highly. They disliked losing front and back teeth,
considered teeth as important and abhorred full dentures. Most of them were regular
attenders, and perceived their oral health as good. However, the analysis did identify
another group who were not interested in their teeth, did not value the retention of teeth,
and were not prepared to spend money on teeth. Proportionately few regular attenders
were among them, but the majority perceived their oral health to be good. Many of
them appeared to be highly anxious about dentistry. A third group was also identified,
who were characterised by their ambivalence about their teeth. Their regular attendance
was not wholehearted, and appeared to be socially induced. Full dentures were
considered acceptable, and they did not particularly dislike losing teeth.

From the above studies it appears that lower social classes are more likely to prefer
extraction to conservation of teeth2,119,120, Education also seems to be associated with
preference for preservation of teeth120:122 with the lowest educational level being
associated with less preference for preservation. However, the association is not always
strong!122,

Having greater preference for extraction, the lower social groups, not surprisingly,
show a more positive attitude to false teeth and dentures than groups of a higher social
background2.119.120,

Regular attendance appears to be related to preferences for the preservation of
teeth2,121-123_ regular attenders being more likely to value their teeth higher. They also
dislike losing teeth, as they attach more importance to them, and thus have a more
negative attitude to dentures.
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Although Scarrott!19 has reported social class differences in the importance attached to
teeth and their preservation, no such differences in the perceptions about the importance
of dental visiting for improving dental health could be detected. In contrast, in another
study of attitudes to dental carel17, low socio-economic groups were found to be more
likely to regard dentists as dealing with symptoms rather than with prevention.

Attitudes to dentistry have also been reported in an early studyl?4, where findings
suggested that the general standing of dentists was perceived by the public as being
lower than of a physician, but higher than the pharmacist, a nurse and a lawyer or
teacher. The cost of dental treatment was often given by respondents as a reason for
non-attendance, and this barrier was clearly related to income. Belief in the importance
of regular attendance was also related to income, education and occupational status.
Furthermore, the discrepancy between belief in the importance of regular attendance
and regular attendance was greater among those of lower education and occupational
status.

Syrjala et al.125 examined attitudes to preventive dentistry, importance and prevention
of gingivitis, and views about the importance of dental check-ups in relation to age, sex,
education, and recency of last dental visit. Significant associations were found only in
relation to gender, with women exhibiting more positive attitudes than men. When the
group of respondents with the most positive attitudes was compared to the group with
the least positive attitudes, it was found that those with the most positive attitudes to
dental care were more likely to be women, to have visited the dentist within the
previous year, and to have participated in oral hygiene instruction.

Barriers preventing regular dental care were subsequently examined!26, and results
suggested that those who had visited the dentist more than two years before the study,
tended to report more barriers related to daily brushing, unpleasant experiences and
laziness than those who had visited within the previous year. The lower the educational
level of the respondents, the greater the likelihood was that lack of appreciation of
seriousness of dental disease prevented dental visiting and daily toothbrushing. Barriers
related to previous unpleasant dental experiences were also found to be related to lower
education. Similarly, low education was found to be significantly related to the practical
barriers to attendance, i.e. lack of time, difficulty in arranging appointments, cost and
restraints due to work.

The study further examined the extent to which respondents agreed with statements
relating to motivation towards dental care127, Motivation was found to be significantly
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related to sex, education, and dental attendance. Recency of last dental visit and sex
were found to be related to degree of independence and responsibility for dental care,
and with preference for preservation of teeth. The more recent the latest visit, the
stronger these attitudes. Education was only found to be related to the preference for
preservation of teeth, the higher the educational level, the stronger the preference for
preserving teeth.

On the basis of their attitudes to dental care, respondents were subsequently classified
as being dentally intrinsically or extrinsically motivated!28, Both in bivariate and
multivariate analyses, the items dealing with the lack of effectiveness of toothbrushing,
lack of time and lack of interest in toothbrushing, as well as cost of dental care, laziness
and lack of perceived seriousness of dental disease, could be shown to differentiate
between extrinsically and intrinsically motivated subjects. Extrinsically motivated
subjects were more likely to report lack of effectiveness of toothbrushing, lack of time
for toothbrushing and lack of interest in oral self-care. Furthermore, they were more
likely to consider dental care expensive, to report laziness as reason for non-attendance,
and to report a lack of perceived seriousness of dental disease.

Finally, in the study by O'Shea & Gray!2?9 who examined beliefs and behaviours
concerning the prevention of decay and gum disease, income and education were found
to be inconsistently related to these beliefs, but those of the lowest income group and
the lowest education group, were least likely to believe in the effectiveness of self-care
and dental visiting. When respondents were asked how much difference toothbrushing
made to the prevention or reduction of tooth decay, women were more likely to believe
that it made 'much difference’. Those of the oldest age group, those with least
education, and lowest income, were also less likely to believe in the effectiveness of
brushing. In relation to gum disease, age and sex had little effect on the importance
attached to toothbrushing, education was not consistently related, and those of the
higher income groups were only a little more likely to believe that toothbrushing
prevented gum disease.

From the above studies it appears that low socio-economic status is related to a concept
of dentistry being a curative rather than preventive service!l7. Occupation was found to
be related to the paradox between the importance attached to dental visiting and
respondents’ actual visiting pattern!24, Thus, a belief in the importance of dental
visiting, is more likely to be translated to actual regular attendance among higher
occupational groups, than among lower occupational groups.
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Income was also found to be related to the importance attached to regular
attendance!24, higher income groups attaching more importance to frequent visiting.
Furthermore, individuals from the lowest income groups were less likely believe in the
importance of toothbrushing for preventing tooth decay than the higher income groups,
who were more likely to believe in the importance of toothbrushing in the prevention of
gum disease128,

Education also related to the perceived importance of dental visiting124, with the less
educated individuals attaching less importance to visits to the dentist. The lowest
educational groups also tended to be the least likely to believe in the importance of
toothbrushing for the prevention of dental disease!29. Furthermore, lower educational
levels have been found to be associated with lack of perception of the seriousness of
dental disease, and having less interest in toothbrushing126, In contrast, education failed
to be significantly associated with attitudes to prevention, perceptions of the importance
of, and prevention of, gingivitis, and attitudes to regular check-ups!23,

Educational level has been reported to be related to attitudes to appearance by Soderfelt
et al.130, This study examined attitudes to dental appearance and to dental functioning.
Multivariate analyses of these variables in relation to age, gender, marital status,
urbanisation of place of residence, education, occupational status, time since last visit to
the dentist, satisfaction with teeth and with dental care, and an interaction term of
education by occupational status, showed that only education was significantly, but not
particularly strongly, related to dental appearance. Lower educational level was related
to having a higher interest in dental appearance. In bivariate analysis, attitudes to dental
function were found to be significantly related to education, with less emphasis on
dental function among the lower educational groups. However, in multivariate analysis,
education was not found to be a significant predictor of attitudes to dental function.
Only occupational status and the interaction of education with occupation were found to
predict these attitudes, but associations were not particularly strong.

The two extreme income and education groups were found to be equally likely to report
appearance as reason for attendance!31. When respondents were asked which factors
they considered to be most important when contemplating a dental visit, cost was the
most frequent response, the lower income respondents being more likely to consider
cost as an important consideration. Apprehension and fear of losing teeth had an inverse
relationship with income, the lower the income, the less likely respondents were to
report apprehension or fear of losing teeth. Lower income and education groups were
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more likely to report dental pain, and less likely to report preventive reasons for
attending the dentist.

To conclude, from the studies reviewed in this section it seems that the perception of
the image of the dentist differs in relation to social class2:119, socio-economic
status116,117 and regular attendance2.116,117, Education appears to be related to
satisfaction, as measured by the character of the visit (pleasant - frightening), and to
whether the dentist is perceived as competent, calm, friendly, and youngllg. Lower
socio-economic and social class groups, irregular attenders and lower educational
groups tend to have more negative image of the dentist.

Preferences for treatment also seem to be related to social class2:119:120, regular
attendance2.120-122_ and education120.122, In addition, attitudes to dentures appear to be
related to social class2:119:120, Lower social class subjects and irregular attenders tend
to prefer extractions, and lower social class groups have a more positive attitude to
dentures than higher class individuals.

Attitudes to dental care and prevention, were found to be related to social class!19, and,
socio-economic status!17, and income124. People of a higher social and economic status
seem to attach more importance to dental care and have a more preventive outlook.

A qualitative study by Blinkhorn et al.103 indicated that dental appearance was a reason
for toothbrushing among low social class irregular attenders. However, in two
quantitative studies which examined similar variables!30.131  the findings were
conflicting. While the two extreme income and education groups were found to be
equally likely to report appearance as reason for attendance in one study!3!, in the
other130, educational level was found to be related to attitudes to appearance, although
not strongly.

3.6.3 Social inequalities and attitudes to cost - Availability and accessibility of
dental services

In the studies reviewed in the previous section, cost of dental treatment was a concern
among the populations involved!03,104,116,117,119,124,126,131  Cost was given as a
reason for non-attendance in both of the qualitative studies reported by Blinkhorn et
al.103 and Finch et al.104, although for some individuals expense appeared to be a
rationalisation of non-attendance, rather than a direct cause.
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When the attributes of the ideal dentist were described by respondents, those of a high
socioeconomic status and those who had private treatment, thought the ideal dentist
should not be too expensivell6, Cost of treatment was found to influence people's
confidence in dentists. For example, in Van Groenestijn et al.'s study, the scale
measuring attitudes in relation to the statement 'dentist is mercenary and remote'
correlated with the scale 'confidence in dentist'117,

Scarrott!19 found that charges appeared to discourage dental care particularly among
the lowest social classes. She also noted that only a small proportion of people knew
what the dental charges for treatment would actually be, although they had claimed that
cost was a deterrent to dental visiting. This could indicate that it may be the perceived
cost of treatment which acts as a barrier, rather than the actual cost. However, when
respondents were told the actual charges for dentures, respondents of a semi- or
unskilled manual background were more likely to consider them to be too high than
their higher social class counterparts.

Cost of dental treatment was also given as a reason for non-attendance, and was clearly
related to respondents’ income, in the study by Freidson & Feldman124,

Similarly, Syrjala et al.126, in their study of reasons preventing uptake of dental care,
found that the item 'dental care is expensive' correlated with other statements
sufficiently to enter two scales: the 'practical reasons for non-attendance’, and
‘unpleasant experiences of dental care'. The latter scale was found to be associated with
the level of education, unpleasant experiences increasing with decreasing education.

Attitudes to the cost of dental treatment were examined in the UK Adult Dental Health
Survey 19882, by the extent to which respondents agreed with the statements T would
like to be given an estimate without commitment', ‘I find NHS dental treatment
expensive’, '1'd like to be able to pay for my dental treatment by instalments’, and Tt will
cost me less in the long run if I only go to the dentist when I have trouble with my teeth'.
Dentate adults from non-manual social backgrounds identified with significantly fewer
cost related statements than dentate adults from both skilled and unskilled manual
backgrounds. Regular attendance was also found to be related to attitudes to cost of
dental treatment. Dentate adults who reported that they went to the dentist only when
having trouble, identified with more cost-related statements than both regular and
occasional attenders.
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Another study!32 examined the reasons why individuals select dental schools for their
treatment. Among the randomly selected sample of 506 subjects aged 15 years and
older, the cost factor was the reason most often given for the choice of service. Low
fees charged at dental school clinics seemed to be the major reason encouraging their
choice.

Cost of dentures was also found to be a major factor deterring people from seeking
more regular replacement!33, The sample of this study consisted of 440 adults. Of those
respondents who thought that they needed new dentures, 95% thought that dentistry was
too expensive. Furthermore, people with the oldest dentures (11 years or more) were
more likely to consider dentistry to be too expensive.

In the study by Bene et al.131 who examined the dental attitudes of 1,363 residents of
Alberta, there was a widespread agreement that the cost of dental treatment was high.
The lowest income groups were the most likely to consider costs as being too high. As a
consequence, lower income groups were more likely to report that they would definitely
visit the dentist more often if dental insurance became available.

This result shows that people claim that they would visit the dentist more regularly if
they had cover under a dental insurance scheme. Manning et al.134 examined the actual
effect of dental insurance on demand for dental care. They reported the findings of the
Rand Health Insurance Study (HIS), which was a large-scale randomised control
experiment, where families selected at random were allocated to different cost sharing
plans. In their analyses they used data from a sample of 5,823 individuals. Their results
suggested that utilisation of dental services increased significantly as the generosity of
the insurance coverage increased. Participants on an insurance plan which offered free
treatment had 34% more visits and 46% higher dental expenses than enrollees on the
plan which only covered 5% of the costs. When the effect of income on demand under
insurance coverage was examined, they found that use of services increased with higher
income. However, the response to cost sharing was much greater for the low income

group.

Bailit er al.135 examined the effect of the above experiment on oral health. They
showed that on exit from the study, persons on the free plan had fewer decayed teeth
than those in the pay plans. Subjects in the least generous plans usually had the highest
prevalence of decay. For filled teeth the opposite result was found, persons on the free
plan having more filled teeth. For missing teeth no significant differences were found.
For all age groups persons in the free plan tended to have better periodontal health than
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in any of the other plans. When results were analysed in relation to the educational
level, it was found that the 12- to 17-year-old participants from families with average or
low education who were on the free plan showed significantly improved oral health
outcomes. Thus, the authors suggested that insurance with reduced cost sharing for
dental services improves dental health for the younger age groups (up to 35 years old)
especially among the subgroups with poorest oral health.

Okada & Wan!36 examined the effect of increased access to dental care on dental care
utilisation, over a four to six year period, in five urban low-income areas. Baseline
dental visit rate, for the combined areas under study, was lower than the national
average, but it improved during the study years at a higher rate than the national rate.
When the dental visit rate was examined separately for each of the five areas, it was
found that with one exception, the dental visit rates had increased from 33% to 80%.
Dental utilisation (% population seeing a dentist in the past year) had also improved,
and the increase tended to be higher among the poor, the black populations, the children
and the elderly. Multivariate analysis examining the effect of age, race, geographic area,
source of dental care, and source of payment, on the number of dental visits, showed
that source of payment for dental care had the strongest net effect.

Increased access to dental care based on increased availability of dental services was
also found to have an effect on the uptake of dental treatment among schoolchildren in
England. O'Mullane & Robinson!37 used a sample of 508 14-year-olds, residents of two
towns with contrasting dentist : population ratios. The DMFT score and its separate
components, as well as the fillings : extractions ratio differed in the two areas under
study. When analysis was conducted for the separate social groups, no differences were
found between the higher social background children of the two towns. However,
differences in oral health between the high and low social groups, was greater in the
town which had the unfavourable dentist : population ratio. Thus, greater availability of
dental services seemed to reduce the inequalities in the uptake of treatment between the
social classes.

The effect of both price and availability of dental services, on their demand and
utilisation, has been examined by Grytten!38, Demand was measured according to
whether the individual had visited the dentist during the previous year, and utilisation
referred to the quantity of services an individual had received during the previous year.
The price of, and demand for dental treatment were negatively associated, but the
association was not significant. In contrast, price and quantity of dental services
received were significantly associated. The higher the price the lower the utilisation of
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dental services. The other associations suggested that demand increased with increasing
income, and education, and with increasing number of teeth, and decreased with
increasing population to dentist ratio. The population to dentist ratio was also
negatively and significantly associated with utilisation. The size of the effect of price on
the quantity of dental treatment was dependent on the population to dentist ratio and the
number of teeth. Thus, the negative effect of price on utilisation of dental services
appears to be greatest in areas where the availability of services is low, and where
people have few remaining teeth, that is, in areas of greatest need.

Availability of dental services seems to be related to the socio-economic profile of an
area, as lower values of population to dentist ratio have been found in areas where the
social class profile shows a predominance of lower social groups!39. However, this
difference in the availability of dentists between high and low social class profile areas,
was significant for England and Wales, but not for Scotland.

In a study which examined the effect of both availability and patient charges on the
demand for dental care in Scotland, Parkin & Yule!40 used data for the period 1962-81.
They found that price effects were significant, although rather weak, suggesting that
with increasing price of dental treatment, there is a decrease in the utilisation of dental
services. Availability of dental services was positively and strongly associated with both
demand and utilisation measures, suggesting that the greater the number of dentists per
unit population, the greater the demand and utilisation of their services.

Finally, Hay et al.14! also examined the effect of the cost of dental treatment on the
demand for dental care. Their sample consisted of 161 randomly selected employees,
who were covered by a dental insurance program. The number of annual visits was
found to be significantly and positively related to total annual dental expenses and
negatively related to out-of-pocket expenses. Thus, high total expenditure relates to
more dental visits, while higher out-of-pocket expenditure decreases the demand for
dental visits.

To conclude, the costs of dental treatment seem to be an issue for concern among the
population. Low dental fees encourage people to attend university clinics132, Subjects
of manual social classes have more negative attitudes to cost of treatment2, and the cost
of dentures is generally perceived as too high, particularly among lower social
classes!19. This deters people from replacing old dentures33, Cost of treatment has
been given by respondents as reason for non attendancel03,104.124 and dental charges
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discourage attendance especially among lower social classes!!9 and low income
groups124,

Cost appears to be related to attitudes to unpleasant experiences, the lower the
educational level of respondents, the more likely they were to report such unpleasant
experiences!26, Cost is also an issue which influences the confidence people have in
their dentist!17, and the image of the ideal dentist suggests that he should not be
expensivell6, The fact that higher socioeconomic groups were more likely to suggest
this characteristic for the ideal dentist might be attributed to the fact that they were
more likely to have had private treatment. Low income groups were found to be more
likely to consider dental costs as too high131,

The findings of these studies concerning the attitudes to and perception of cost as
reported by respondents, appear to be confirmed by studies which examine the effect of
price on demand and utilisation of dental services. These suggest that price is negatively
related to demand and utilisation!38,140,141  the higher the price of dental treatment, the
lower the demand and utilisation of dental services. In particular, this effect is greatest
among populations with a low availability of dental services, and those with few teeth
remaining!38, Furthermore, low availability has been found to be related to low social
class profile areas139,

Availability of dental services, in terms of population to dentist ratio, has also been
found to influence demand and utilisation of dental services138.140, the higher the
availability, the more the demand and use. Furthermore, good availability decreases the
social inequality in the care received and in the differences in the level of oral health
between the social classes137,

Similar differential use of dental services under dental insurance by contrasting income
groups has also been found!34. More generous insurance, and less out-of-pocket dental
costs increased demand and utilisation134.141  particularly among the low income
groups134 and resulted in better oral health135, especially among the younger ages and
those with poorest oral health.

3.7 MULTIVARIATE MODELS OF DENTAL HEALTH AND DENTAL
BEHAVIOURS

It is widely accepted that the cost of preventing oral diseases could be greatly reduced
and the efficiency of preventive regimes increased, if subjects or groups at greater risk
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for developing the diseases could be identified in advance. In such a way, programmes
of preventive dentistry could be applied selectively rather than given universally to all
subjects irrespective of whether they truly need such programmes. The multifactorial
nature of dental disease has led researchers to employ multivariate models, where a
number of variables are examined simultaneously for their significance in predicting
levels of disease.

The methods of identification of high caries risk groups and individuals, as reviewed in
a report of the Federation Dentaire Internationall42, relate to the structure and
chemistry of enamel, to biological and biochemical factors in plaque, salivary factors,
diet, form and arrangement of teeth, oral hygiene, epidemiology (eg. past caries
experience), and demography.

However, studies have used primarily previous caries measures in their models143,144,
others have studied microbiological measures!45, and others have looked at
combinations of previous caries and bacterial counts146, Fejerskov & Manjil47 have
suggested that probably the most effective predictor of future caries activity is past
caries experience, which is easy and inexpensive to assess clinically. They further
suggested an etiologic model of dental disease, according to which dental plaque is the
etiologic factor, with saliva (flow rate, composition), buffer capacity, diet (composition,
frequency), sugars' clearance rate, and fluoride being determinants, and education,
social class, income, behaviours, attitudes and knowledge being confounders.

For the purposes of predicting individuals or groups at risk, this may hold true.
However, the ultimate goal of identifying those at risk is to target them, ideally, with
programmes of primary prevention, or at least with programmes of secondary
prevention. For such programmes to be successful, the 'confounding' socioeconomic
and behavioural factors are upgraded and become determinants.

There is extensive literature concerning the identification of factors and their function
in dictating health behaviours, and several theories and models of health behaviours
have been proposed?!. This multiplicity of theories and models confirms the fact that
there is no simple answer to the question of why some people chose to care for their
health and others do not. The underlying problems appear to be multifaceted and
complex.

Cummings et al.148 tried to bring the models together by examining the similarities of a
set of 99 variables of 14 models, as judged by the authors of these models. Six sets of
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factors common to all models were identified: (a) accessibility to health care, (b)
evaluation of/attitude to health care, (c) perception of symptoms and threat of disease,
(d) social network characteristics, (¢) knowledge about disease, and (f) demographic
characteristics.

In Table 3.9, studies which have examined models explaining dental health and dental
health behaviours, are listed.

A socio-ecologic caries model which combined both biomedical and
psychosocial/behavioural philosophies was reported by Bjertness & Eriksenl49. They
used as the basis of their study the 'health field concept’ multidisciplinary model.
According to this model, the development of dental disease, as based on the host, the
substrate and microflora, is influenced by four factors: (a) human biology factors, (b)
behavioural factors, (c) environmental factors, and (d) health care organisation factors.
In this study, the environmental factor comprised three variables, years at school, social
class, and economy. The behavioural factor consisted of ten variables, nutritional status,
alcohol problems, exercise, smoking, psychologic status, sugar consumption between
meals, oral cleanliness, toothbrushing, interdental cleaning, and use of fluoride. The
human biology factor also included ten factors, sex, physical fitness, allergy, weight
status, streptococcus mutans counts, saliva buffer capacity, saliva secretion rate, number
of missing teeth, chronic disease and medication. The health care organisation factor
comprised four variables, current regular dental visiting pattern, regular dental visiting
pattern at age 15-25 years, participation in school dental care, and recall system.
Multivariate analyses showed the environmental, behavioural, human biology, and the
health care organisation factors to explain 5%, 25%, 28%, and 13%, respectively, of the
variation in the number of decayed surfaces. When the most important variables of each
factor were tested together, it was found that four variables explained 42% of the
variation in the number of decayed surfaces. These were alcohol, saliva buffer capacity,
gender, and regular dental visiting. Social class and psychologic status were found to be
significantly associated in bivariate analysis, but they did not remain significant in
multivariate analysis. The combination of the four factors was found to be a more
successful model than each of the four factors suggesting the multifactorial nature of
dental disease. The authors finally concluded than human biology and behavioural
factors appeared to be more important factors in caries development than environment
and health care organisation.

Had the dental visiting pattern not been included in the health care organisation factor,
but in the behavioural factor, the latter might have proved even more important. The
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Table 3.9 : Studies examining models of dental health and dental health behaviours

Author Sample Age Dependent variables Predictor variables
Bjertness & 119 50 Nos. of decayed surfaces  Alcohol consumption,saliva
Eriksen!4? buffer capacity, gender,
dental attendance
Bjertness et al.130 81 50 Nos. of decayed surfaces  Psychologic status, marital
change over 15 years status
Beck et al.152 445 65+ Root caries incidence Gingival recession, baseline
overl8 months root and coronal caries, deep
pockets, calculus, remaining
teeth, stress, smoking,
anxiety, social support
Palmgqyvist et al.153 2,347  45-69 Edentulousness, denture  Age, gender, education,
wearing, complete dental  income, urbanisation, marital
arches status, attitude to dental
appearance
Tervonen et al. 134 1,275 25,35,  Abundant dental caries, Age, gender, education,

50, 65 periodontal pocketing number of teeth, perception
of own dental care, attitude to
preservation of teeth, dietary
habits, dental visiting, dental
knowledge

Maizels et al.155 350 adults Nos. of filled teeth, regular Age, social class, dental
200 attendance attendance, satisfaction with
teeth, gender, dental history,
satisfaction with dentist,
dental fear, food preferences,
region
Maizels et al 156 200 adults Dental status and propensity Age, region, dental history,
to adopt preventive dental attendance, tooth
behaviour cleaning efficiency
Petersen & 841 adults Dental visits, dental health Age, attitude to dental care,
Pedersen!57 (males) past dental care activity,
dental visiting, price
Sogaard et al.133 1,511 1679 Dental visiting Age, education, income, use
of fluoride, interdental
cleaning,dental attitudes,
health locus of control, dental
knowledge, social network
Lissau et al.159 552 20-21 Dental visiting Gender, education, family

type, pain tolerance,
perceived economic barriers,
attitude to dentist and dental
services
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authors operationalised the health care organisation factor in a way which rather relates
to behavioural concepts. This factor included four variables, two of which were current
and past dental visiting pattern. While dental visiting may be influenced by the
organisation of health services (availability, accessibility), it may as well be influenced
by socio-psychological factors which make it an inappropriate proxy measure of health
care organisation.

Bjertness et al.150 have used the same 'health field concept’ multidisciplinary model to
examine the factors associated with changes in dental caries over 15 years. Respondents
were classified in relation to decayed surfaces, as showing an improved or stable caries
status, or a worsened status. In this study, the behavioural factor, which consisted of the
variables psychologic status, use of fluorides, and oral cleanliness, explained 26% of the
variation in caries increment. The explanatory powers of the environmental, human
biology, and health care organisation factors were negligible. When the independent
variables with the highest beta values from each of the four factors were tested, 18% of
the variation of the dependent variable was explained by psychologic status and divorce
during the last 15 years. The authors concluded that behavioural factors were the most
important with regard to changes in dental caries, the psychologic status being the
single most important. Fluoride and oral cleanliness (behavioural factor variables) were
found to be of importance and exhibited a separate effect independent of other
variables. The authors noted the lack of significance of the educational level or social
class of the respondents.

However, in the description of the study sample it was reported that many low
education respondents were lost during the 15 years of the study. This would make it
difficult to detect differences in relation to education. Similarly, dental attendance failed
to have a significant association due to the fact that the vast majority had attended the
dentist annually. Another issue for consideration is that the variable oral cleanliness
(Green & Vermillion simplified oral hygiene index) was considered as a behavioural
variable. However, a direct relationship between tooth-brushing (which is the
behaviour) and oral hygiene status has not always been found!31,

Beck et al.152 have also used both clinical and behavioural/psychological variables in
their study of the identification of high caries risk adults. The clinical/dental
independent variables were gingival recession, baseline root and coronal caries,
number of teeth with deep periodontal pockets and calculus, and number of
remaining teeth. The multiple regression model for males explained 48% of the
variation of the root caries incidence. However, the dental predictors explained 39% of
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the variation. The remaining predictors were stress, smoking behaviour, anxiety and
social integration and support. The model for females explained 47% of the variation of
root caries incidence, the dental/clinical variables accounting for 44% of the variation.
The remaining predictors were stress, social participation, and sugared food
consumption. A notable finding was that for both men and women, having 23 or more
teeth predicted a low increment of root caries. Thus, it was suggested that people who
reached the age of 65 with an almost full dentition were healthy survivors and should
not be expected to be at high risk for root caries. Smoking behaviour among adults
could suggest ether a direct biochemical linkage, or that such behaviour acts as a proxy
measure of other health related behaviours.

In a study reported by Palmqvist et al.153 models were constructed to examine the
relative importance of socio-demographic variables and dental attitudes in the
explanation of edentulousness, of denture wearing, and of complete dental arches. The
independent variables were age, gender, education, income, residence (urban - rural),
marital status, attitude to dental appearance, and attitude to dental function. The model
for total edentulousness included the variables age, education, income, residence, and
marital status. Gender and attitudes to dental appearance and function did not enter the
model. Dental appearance entered the model for the presence of dentures together with
age, education, income, marital status, gender, and residence. Finally, the complete
dental arches model was constructed by age, education, residence and attitude to dental
appearance. Considering dental appearance of limited importance was associated with
higher risk of having a removable denture, and with higher risk of not having all teeth
remaining, the effect being present after adjusting for socio-economic and demographic
variables. However, dental appearance had a lower predictive value, when compared to
the social and demographic variables, particularly education, which had a very high
predictive value.

Socio-demographic, behavioural and attitudinal variables were examined as potential
risk factors of abundant dental caries and periodontal pocketing, in a study by Tervonen
et al.154, The model for dental caries was constructed by three general indicators (age,
number of teeth and education), two variables relating to attitudes (poor subjective
evaluation of own dental care and negative attitude to preservation of teeth), and two
behavioural variables (dietary habits and dental visiting). The model for periodontal
pocketing consisted of three general indicators (age, sex, and number of teeth), one
variable relating to dental knowledge, and finally the attitude to preservation of teeth.
Of all socio-economic variables only education was found to be a discriminating
variable in the caries model, while attitudes to the preservation of teeth was a variable
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that entered both models. Behavioural factors were found to enter the model for dental
caries, while a knowledge factor entered the periodontal model. Furthermore, attitude to
preservation of teeth had a stronger predictive value for caries than for periodontal
health.

While this cross-sectional study exemplified the inter-relationships of dental
knowledge, attitudes, and behaviours, and levels of dental health, the variables of the
models could be considered as risk indicators rather than risk factors as suggested by
the authors. Identification of risk factors would require a prospective follow-up study.

In a study which included two separate samples, Maizels et al.155 reported an
interactional model which combined clinical and socio-psychological aspects of dental
disease. Three dimensions of the model were defined: (a) the vulnerability dimension
relating to antecedent or conditioning variables such as socio-economic background,
dental experiences, access to services, (b) the motivational dimension relating to beliefs,
attitudes, expectations, and (c) the preventive dimension relating to current dental
health practices, like self-care and dental visiting. When the number of filled teeth was
used as the dependent variable, the significant variables in the model for the first
sample were the frequency of dental visits, age, social group, and satisfaction with
teeth. For the second sample, significant variables were the frequency of dental visits,
age, region, and social network. When dental visiting was used as a dependent variable,
the model explaining its variation comprised gender, dental history, satisfaction with
dentist and dental status, fear of dentist, food preferences and region. The results
suggested that motivational and vulnerability variables influenced dental visiting
behaviour, and were thus indirectly related to the dental outcome. Residence in outer
London was found to be related to higher numbers of filled teeth and lower numbers of
missing teeth even after adjusting for dental visiting. This suggested that different
treatment strategies were pursued in the two areas. Social class appeared to have both a
direct effect on the number of filled teeth, and an indirect effect, through dental visiting.
This remained true after adjustment for dental visiting. This suggests that there may be
a differential pattern of treatment for each social class. Social class was less predictive
than dental visiting of the number of filled teeth, but these two variables were equally
predictive of numbers of missing teeth.

Although Maizels et al's135 findings are important, the selection of the samples

precludes generalisation of the results. The social class effect could be detected only in
factory employees. The interview sample was homogeneous in relation to the social
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class attribute. If the samples had been randomly selected, it is possible that the
predictive influence of social class would have been even greater.

Further analysis of the data!36 allowed the construction a composite indicator of dental
health behaviours. This included five separate actions, that is, whether or not the
individual attended a dentist on a regular basis or only when in trouble, the frequency of
tooth cleaning, whether or not sugar was taken with tea or coffee, the frequency of
eating between meals, and the amount of care taken in looking after teeth. Five
variables were found to explain 30% of the variation in preventive dental care
behaviour. These were dental beliefs, health beliefs, satisfaction with dental health
status and dental health services and fear of dentist. These variables were then used to
construct an indicator of propensity to adopt self-care preventive measures. This
indicator was then in turn related to clinical indices of dental and periodontal health,
and it was found that those respondents with below-average dental status and propensity
were more likely to be older, to live in the North, to have unfavourable dental histories,
to be irregular attenders and to be less efficient teeth cleaners. Those with a high
propensity for preventive dental behaviours, but with poor dental health, tended to be
older, to have poor dental histories and tooth cleaning efficiency, but they were regular
attenders and tended to live in the South. This work identified population sub-groups
with different needs.

Petersen & Pedersen!57 have suggested a socio-economic demand model, where use of
dental services and dental health status are assumed to have a reciprocal association.
Occupation is assumed to influence time costs and ultimately use of dental services. Use
of services is also considered to be influenced by place of residence, price of dental
treatment, and income. Dental care activity in the past, which depends on area of
residence in childhood, and education, is hypothesised to influence both use of services
and dental health status, as does expectations about value of use of services, which, in
turn, depends on education and age. Multivariate analyses revealed a strong inter-
relationship between dental health status and dental visiting, and an effect of income
and price of dental treatment on use of dental services. In contrast, distance and time
cost were not related to use of services, neither was occupation with time cost.
Education was found to be significantly associated with both dental care activity in the
past and expectations about value of dental treatment. Dental care activity in the past
was, in turn, associated with the dental health status, and expectations of value of dental
treatment was associated with use of dental services.
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The conceptual model of this study examines the effect of socio-economic variables,
occupation, income, education, and area of residence, as having an indirect effect to
dental health status, only through their association with use of dental services. However,
they could also have a direct effect on dental status. Similarly, only education is
examined as a possible predictor of past dental care activity and expectations about the
value of dental treatment, while the other variables could also have a separate effect.

In another study, Sogaard et al.158 examined the determinants of dental visiting
behaviour. Analysis showed age, education and income to be significantly related to
dental visiting patterns. In relation to behavioural and attitudinal variables, infrequent or
no use of fluoride, infrequent use of dental floss and toothpicks, a negative dental
attitude, low internal health locus of control, little knowledge, and a weak social
network correlated with irregular use of dental services among both men and women.
When these indices were used in multivariate analysis together with age, they explained
13% and 24% of the variance in the use of dental services among men and women
respectively. When the socio-economic factors were introduced in the analysis, the
variance explained by the models increased to 17% and 27% respectively. In
subsequent discriminant analysis it was found that for men, education, use of fluoride
and a social network had the strongest influence on attendance. In contrast, among
women, the strongest factors influencing attendance were interdental hygiene, a social
network and attitude to health. The authors suggested that although the socio-
demographic variables contributed only moderately to the models, they seemed to act
through behavioural and personal factors.

Lissau et al.159 have examined the effect of social environment, the individual and the
delivery system on the use of dental services by young adults. Their theoretical frame
was a model according to which the behaviour of an individual is determined by three
sets of factors: (a) contextual resources (the social environment: parents and school), (b)
individual resources (education, age, residence), and (c) structural resources (the
delivery system). Contextual variables, i.e. the dental attendance pattern of the
respondents’ mother, and her perception of economic barriers, were found to be
significant predictors of respondents' dental visiting. With regard to the characteristics
of the young adult participants, gender, family type, education, pain tolerance, dental
anxiety, perceived economic barriers and locus of dental health control were the
significant predictors of use of dental services. For the structural determinants
(perception of the delivery system), attitudes to general dental practitioners and to the
public dental care system were the significant predictors of dental visiting. Multivariate
analysis, which examined simultaneously all the variables within the three conceptual
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factors, showed that none of the contextual variables (mothers' attributes) were
significant in predicting participants' dental visiting. The participant's gender, family
type, education, pain tolerance, and perception of economic barriers were significant
predictors. Of the structural variables (delivery system), the participant's assessment of
the dentist and of the delivery system were significant predictors. The conclusions
drawn were that although there was a strong association between participants' and their
mothers' dental visiting behaviour, the failure of contextual factors to be significant
predictors of the participants' dental visiting behaviour in the last model, could be
attributed either to the fact that the outreach systematic dental care offered to children
and youths outweighed the influence of family, or that mothers' attitude and behaviour
were mediated through the participants' individual variables.

In the structural (the delivery system) factor of the model, the authors used variables
relating to perception of the delivery system, which is a separate dimension from the
actual delivery system itself, and, theoretically, could have a separate effect. However,
the extensive state dental care coverage offered to all participants made them
homogeneous in relation to this factor. Thus the separate effect of the actual delivery
system would be very difficult to detect.

McCaul et al.160 investigated the predictors of preventive self-care behaviours among
77 college students who had reported at least occasional flossing during one month
before the investigation. The selection of possible predictor variables was based on
social learning theory, according to which environmental and interpersonal (cognitive)
influences and the reciprocal interaction of a person with his environment determine the
behaviour. Three categories of predictor variables were used: knowledge and skills,
expectations, and environmental influences. Significant correlations were found
between brushing, and self-efficacy expectations, outcome expectations and dental
behaviours of 'significant others'. In addition, barriers to self-care were found to
correlate significantly with flossing behaviour. Knowledge and skill in toothbrushing
failed to show significant correlations with preventive behaviours. The results suggested
that the more certain respondents were that they could perform dental activities, the
stronger their belief that brushing and flossing could prevent oral disease. The study
also indicated that the better the self-care behaviours of 'significant others', the more
likely participants were to brush and floss their teeth. The stronger their belief that
various events interfered with flossing, the less likely they were to floss. Thus, for
health promotion interventions, precise messages about when to brush or floss could
overcome the barrier of forgetfulness, and encouraging successful experiences when
carrying out dental hygiene behaviours would be most likely to succeed.
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Understanding the determinants of preventive behaviours is a prerequisite for the
planning of effective health promotion programmes. However, these determinants may
vary among the various subgroups of the populations. The results of McCaul et al.'s
study cannot be generalised to the entire population, since students who had reported
flossing behaviour (more preventive orientated than the general population) were
recruited on the basis of incentives offered to them. Also, the analysis did not adjust for
intercorrelations among the independent variables.

In the studies which have been reviewed in this section, statistical models have been
constructed which examined dental attitudes and behaviours as they related to dental
health149,150,152-155,157 or dental attitudes and beliefs as they related to preventive
dental behaviours133,156-160,

Some of the studies!49:150,152,154,155 jncluded both biomedical (dental/clinical) and
socio-behavioural explanatory variables to examine the variance in dental health
experience. Onel33 examined the effect of only socio-demographic and behavioural
variables. In the study by Beck ez al.152, the contribution of the dental/clinical variables
in explaining the variation in the incidence of root caries was much higher than that of
the behavioural variables. However, dental/clinical variables and behavioural variables
were reported to be more important than environment and health care organisation
variables!49. A strong association between dental health status and use of services was
reported!57, and dental attendance was found to be a predictor of carious teeth149,154,
and missing and filled teeth!35, while dietary habits were found to predict root caries
incidence in females!32, and abundant dental caries!34. Dietary habits were also found
to be a predictor of dental visiting!33. Use of fluorides and use of dental
floss/toothpicks were also found to be predictors of dental visiting!58,

Education!49,150,153,154,157-159, social class!49:154,155,157,158, incomel53,154,157,158,

and area of residencel33.155.157,158 have also been used as explanatory variables for
dental health behaviours. Education was found to be a significant variable in explaining
both level of dental health!53:154 and dental behaviour!57-159, It was found to be more
important than attitude to dental appearance for explaining the presence of removable
dentures and of complete dental arches (no teeth missing)1353. It was also the strongest
factor discriminating regular from irregular male dental attenders!38, in contrast to
income which failed to be a significant predictor of dental attendance. Education was
also found to be a significant predictor of the expectations of value of dental
treatment157,
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Income was found to be a significant predictor of total edentulousness and of the
presence of removable dentures!33, but failed to predict abundant dental caries!54.
However, it was found to predict use of services!37.

Social class was found to correlate significantly with the number of carious surfaces,
but after adjusting for the other variables in a multivariate analysis its effect was not
significant149. In contrast, social class was a significant predictor of the number of
filled teeth after adjusting for frequency of dental visiting, age and satisfaction with
teeth155, The effect of social class on the number of filled teeth was somewhat less than
the effect of dental visiting. However, the effect of both variables on the number of
missing teeth was equal.

A large number of dental attitudes and beliefs were used in the multivariate models, and
concerned perception of health, perception services, attitude to dentist, fear of
dentist/anxiety, social network and support, psychologic status and stress, dental
knowledge, health locus of control and perceived economic barriers. The large variation
in the variables used, as well as the variation in the operationalisaton of certain concepts
is noteworthy, and it may account for the individual differences in the results of the
various models. These differences may also account for the dissimilarities among the
various sample population. However, it is from the examination of these differences in
the needs of the populations156 that effective dental health promoting interventions can
be planned.

3.8 LITERATURE REVIEW CONCLUSIONS

The variables used by researchers to reflect socio-economic inequalities in dental health
status and behaviour were occupational social class, income, education, and socio-
economic status. Socio-economic status was usually a composite index, based on
income, education, or social class, and represented social differences applicable to the
country where the study was carried out. Some studies examined area of residence in
relation to the level of urbanisation. It can be concluded from the results of the studies
reviewed that dental health is associated with social factors.

The traditional DMF index was not always successful in identifying social differences
in disease experience, while its separate components or alternative measures such as
functioning teeth were more useful. Self-reported and perceived dental health were also
found to be associated with social background variables.
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Periodontal health has consistently been found to be related to the level of education,
while income and social class associations have also been reported, although not always
consistently.

In relation to dental behaviours, both dental visiting and self-care have been found to
differ in different subgroups of the populations. Dental visiting was examined in
relation to usual reported frequency, recency of last dental visit, reason for last visit,
and in some studies of utilisation dental records were examined.

The adoption of oral self-care measures appeared to differ in different social and
educational sub-groups of the populations. It has also been suggested that the combined
use of toothbrushing and dental floss/toothpick may be related to the differential
availability and accessibility of these aids in urban and rural areas have. However, there
were indications that in populations where toothbrushing is almost ubiquitous there is
an equalisation in oral hygiene practices among the various socio-economic groups.

The differences in the rate of adoption of preventive dental behaviours suggests that
different population groups experience different barriers to dental care, or experience
the same barriers but with a different intensity. These barriers can prevent individuals
from employing practices conducive to the improvement and preservation of oral
health.

Dental anxiety is an important barrier to dental health practices, and it appears to be
consistently related to age, sex and regular attendance pattern. Although not always
consistently, levels and prevalence of dental anxiety have been reported to be associated
with social class, education and income.

Dental attitudes may also act as a barrier, and have been found to differ among
population sub-groups. Individuals from different social class backgrounds, or socio-
economic status seem to have a different perception of the image of the dentist. When
compared to higher social class persons, lower social class and socio-economic status
subjects tend to have a more negative attitude to the dentist, and appear less likely to
consider him as a caring person whom they can trust. They are more likely to consider
the treatment as impersonal or even unnecessary, and are more likely to perceive the
ideal dentist as someone with the attributes of reassurance and friendliness. In contrast,
higher socio-economic status individuals tend to attribute professional skill, and
explanation and information to the ideal dentist. Similar differences were found in
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relation to dental attendance pattern, irregular attenders exhibiting a more negative
attitude to dentists when compared to regular attenders, suggesting that attitudes to
dentist may indeed act as a barrier to dental attendance.

Attitudes to the preservation of teeth and the value attached to teeth appear to be related
to social class. An association with education has also been demonstrated, although it is
weak. False teeth seem to be more acceptable among the lower social groups, and
similar differences were found in relation to regular attendance pattern.

Attitudes to dental care seem to be related to social class, income and education. Higher
social class, income and education appear to be associated with a preventive concept of
dentistry, and a greater importance attached to dental visiting and self-care practices for
the preservation of dental health.

Attitudes to dental appearance do not seem to be consistently related to income and
education, while attitude to dental function appears to be associated with education.

Cost and charges for dental treatment is an issue for concern among the populations,
and are frequently given as a reason for non-attendance at the dentist. Attitudes to cost
appear to be related to social class and income, and financial issues within the dentist-
patient interaction seem to influence the perception of, and attitudes to, dentists. Studies
employing econometric models which examined the effect of price and cost of dental
treatment, support the finding that cost influences the use and demand for dental
services, particularly among lower socio-economic groups, and residents of areas with a
low availability of services.

All these issues need to be taken into account when programmes of dental health
promotion are planned, if efforts are to be appropriate and acceptable, and thus effective
and efficient. Models which have examined the inter-relationships of all the variables
mentioned, have shown that there are complex associations among the variables, and
various sub-groups seem to have different dental needs, either clinical, behavioural, or
attitudinal.

Thus, the conclusions of the review of the literature are as follows:

1. Dental health is associated with social factors.
2. Periodontal health is consistently associated with the level of education.
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3. Self-care and dental visiting behaviours differ in the different social sub-groups of
the populations.

4. Dental anxiety is a major barrier to dental attendance, and differs in the different
sub-groups of populations.

S. Attitudes to dentists, the role of dentistry and attitudes to dental care differ in
relation to social factors.

6. Attitudes to the preservation of teeth, to false teeth, and to the value of teeth, also
appear related to the social background of individuals.

7. Attitudes to cost and charges for dental treatment appear to be another barrier to
attendance, and also seem related to social factors. This finding is supported the
econometric models of the relationship of the price of, and demand for, dental
treatment.

3.9 SOCIO-ECONOMIC INEQUALITIES AND THE CURRENT STUDY

Some models have examined socio-economic variables and their explanatory power.
However, these models considered the socio-economic variable simply as a background
variable and samples were not always heterogeneous in relation to this attribute.

In contrast, in the study reported in this thesis, socio-economic differences are taken as
the major issue upon which the study is built. Access to material resources is considered
as a major determinant of dental health and dental behaviours, and the study seeks to
explain how and to what extent attitudes, beliefs and behaviours influence levels of
dental health and treatment needs.

Attitudes, beliefs and behaviours do not exist in a social vacuum, and while research on
health behaviour concentrates mainly on the individual, the influences of the social
environment should not be overlooked. Health promotion efforts should take into
account the influence of the social environment. Thus, in this thesis, access to resources
and services (and in particular dental services) of the individual and of the community
are assumed to be of importance. While it is recognised that social and economic policy
which may influence the social and economic environment of the communities are
outwith the responsibility of health care and health promotion planners, proof of such
influences on health raises awareness among policy makers. In particular, if health
policy planners recognise the real needs of the populations served, their efforts will
have a greater potential for success.
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In order to examine the effect of social environment, the sampled populations should
differ in relation to this variable. While social class analysis is a tradition in British
research, the occupational classification used has been criticised16!, It is important to
recognise that other factors play part in determining class, like income, wealth, housing,
education, style of consumption, social origins and family and local connections. These
factors are interrelated, but none of them, taken singly is a sufficient indicator of class.
Also, the ranking of occupations according to their prestige, includes a number of
arbitrary steps. The identification of numbers of ranks and the criteria for differentiating
between ranks are not very clear, the procedure being a mixture of presupposition and
partial representation of social perceptions. Thus, the Registrar General's classification
reflects the social prejudices prevailing in 1911. The classification has also been
criticised in that allocation of occupations had been manipulated in such a way as to
produce smooth mortality gradients161,

As a consequence, it has been noted, that, in terms of the analysis of health differences,
ranking by occupational class may understate the true impact of socio-economic
inequalities on health162,

The other tradition of research is area analysis. In particular, small area analysis has
expanded since the '80s, due to the introduction and use of the post code system as a
basis for area coding, the central postcode directory (CPD), and the population data
from the census being available on a small area basis. Linking between the postcode
unit and the enumeration districts provides the opportunity to use enumeration districts
as building blocks in order to form the area of interest.

A problem which is encountered when using small areas is that small populations attract
small numbers of events, and thus there may not be sufficient numbers for analysis.
Thus some aggregation is necessary. Two ways of overcoming this, is either the
aggregation of events over a number of years, or over a number of areas!63.
Aggregation over years is possible when the characteristics of the areas are not
changing greatly over time. Also, data used must be centred on a Census year, for
which population denominators are available. Aggregation over areas presents problems
as to which areas belong to a homogeneous group. When the boundary of the area of
interest is determined on the basis of prior knowledge, contiguous areas are aggregated.
Alternatively, and essentially for studies which attempt to document associations with
other variables, areas must be assembled which are similar in their characteristics
regardless of geographical location. In such a way, the aggregation of EDs into larger
areas means that these areas are more homogeneous.
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This latter method was adopted in the present study and Enumeration Districts with
similar levels of deprivations were aggregated to form the areas where the samples were
drawn. One group was from ED's with the highest level of deprivation in Glasgow, and
the other was of a completely differing social environment, that with the lowest levels
of deprivation. Thus the heterogeneity of the sample in relation to affluence -
deprivation was assumed to yield the hypothesised results of the effect of social
environment of dental health and health behaviours.

Another important aspect of the present study was the use of qualitative research in the
form of group discussions at a first stage. This methodology was employed in order to
minimise researcher bias and explore the issues that respondents consider important.
The results of this phase were used for the formulation of the questionnaire used in the
main study.

Thus, the present study, in contrast to the other models reviewed, does not test variables
which were considered of importance to researchers or which would validate some
model of health behaviour. It rather represents an exploratory study, one which
examines the inter-relationships of dental health status, dental health attitudes, beliefs,
and behaviours, and availability and accessibility of dental services, in order to identify
how all these variables operate under differing socio-economic conditions.
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4. MATERIAL AND METHOD
4.1 THE AREAS OF INTEREST

Areas of social deprivation within the city of Glasgow were the areas of interest for this
study. Some socially deprived areas in Glasgow are served by Health Centres. In these
Health Centres, an "out-reach" programme of preventive dentistry had been running for
seven years20, It was thus considered useful to distinguish between deprived areas, and
deprived areas with an "out-reach" programme, and have samples from both groups. In
order to have a basis for comparison, affluent areas were also areas of interest.

Thus, three types of areas of interest were identified :

1. Affluent.

2. Deprived.

3. Deprived with an "out-reach” programme of preventive dentistry.

4.2 SAMPLING

4.2.1 The sampling requirements

For this study, two stages were required in order to obtain the sample. Firstly, the
entire population of Glasgow had to be stratified according to the social environment in
which they resided. Secondly, it was necessary to obtain a valid and complete register
of the population aged between 16 and 65 years of age living within each of those areas.
Therefore, the requirements for the study were firstly, to identify areas within the
Greater Glasgow Health Board which were affluent or socially deprived and, secondly,
to obtain lists of persons living therein.

4.2.2 Defining target areas

To identify areas of relative affluence, two methods were available. The first of these
was via Greater Glasgow Health Board, which has classified Glasgow's 2880
enumeration districts (EDs) into eight groups. This classification examines 30 variables
relating to home ownership, housing type, age of house occupants, occupation, number
of individuals per household, household amenities, and socio-economic status. By so
doing, 15 clusters can be identified, each with six principle component variables.
Utilising these clusters allows EDs to be ranked into eight groups according to the
overall socio-economic status within the area. These groupings are :
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Large owner-occupied housing with two or more cars; low levels of
unemployment and overcrowding; mainly professional and non-manual workers,
e.g. Eastwood, Bearsden and Milngavie. Such a group comprised 15% (427) of
EDs.

Mainly owner-occupied housing, families with young children; low levels of
unemployment; mainly non manual with some professional workers, e.g.
Croftfoot and interspersed among cluster-type 1. These comprised 11% (317) of
EDs.

Mixed tenure; mainly owner occupied (predominantly areas with tenemental
property); young married couples with no children; working wives; single
persons; some sharing of amenities and slightly more than average proportion of
immigrants; mainly non-manual, e.g. Shawlands, Langside, Thormnwood,
Partickhill. This group comprised 6% (171) of EDs.

Mainly inter-war local authority housing; families with no young children;
ageing and elderly population; mixture of non-manual, skilled and unskilled
workers, eg. Knightswood, Mosspark, comprising 18% (516) of EDs.

Mainly post-war local authority housing; some overcrowding and some single
parent families; higher than average unemployment mixture of skilled and
unskilled workers, e.g. apart from Penilee this cluster-type is dispersed among
cluster type 7 - comprised 20% (583) of EDs.

Mixed tenure type of private-rented-furnished and owner-occupied housing;
small households, shared amenities, not self contained; higher than average
proportion of immigrants, students and single persons; mixture of all socio-
economic groups, eg. Woodlands, Hillhead and N.E. Pollokshields. This group
comprised 5% (130) of EDs.

Mainly post-war local authority housing; young families with school-aged
children; some larger families and single parent families; overcrowding; cluster
group with highest level of unemployment; mainly unskilled and skilled workers,
eg. Drumchapel, Easterhouse, Possilpark - 20% (567) of EDs.

Mixed tenure of mainly owner-occupied and vacant dwellings with some local
authority and private rented housing; high proportion of small households,
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shared amenities and overcrowding; mainly unskilled and skilled workers, e.g.
parts of Govan, Whiteinch, Yoker near the river comprised 6% (169) of EDs.

For the purposes of the study, the target groups of EDs were 1 and 7, which comprised
15% (427) and 20% (567) of Glasgow's EDs respectively.

An alternative method of determining areas with contrasting socio-economic
environments is to use commercial data. Like the GGHB system, this classification is
based on census data. One such data set is available within a system known as ACORN
- A Classification Of Residential Neighbourhoods - which is supplied through the
company CACIL ACORN, like the GGHB classification, profiles all EDs into groups (in
this case 11), according to housing type, household composition and socio-economic
status, as follows (1988 Acorn Profile: GB) :

Group Number  Description Population %
A 12 Agricultural areas 1811485 0.4
B 345,67 Modern family housing,, higher incomes 8667137 16.2
C 8,910,11 Older housing of intermediate status 9420477 17.6
D 12,13,14 Poor quality older terraced housing 2320846 4.3
E 15,16,17,18 Better-off council estates 6976570 13.0
F 19,20,21 Less well-off council estates 5032657 9.0
G 22,23,23,25 Poorest council estates 4048658 7.6
H 26,27,28,29 Multi-racial areas 2086026 3.9
I 30,31,32 High status non-family areas 2248207 4.2
J 33,34,35,36 Affluent sub-urban housing 8514878 15.9
K 37,38 Better-off retirement areas 2041338 3.8
U 39 Unclassified 388632 0.7

The two methods available for delineating the target areas are, therefore, very similar,
with the main advantage of the first being its lower cost.

4.2.3 Defining the sample within the target areas

Having defined the areas in question, it was necessary to obtain a list of individuals
(who were aged between 16 and 65) residing within each area. This process was
problematic for two reasons. Firstly, EDs and ACORN statistics are based on census
data. Therefore confidentiality is an important consideration, and information about
individuals (as opposed to clusters of individuals) should not be available. Secondly,
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enumeration district boundaries are not congruent with Unit post-code boundaries,
although unit postcodes within an ED can be identified.

The component parts of E.D. numbers and unit post code numbers are as follows:

Enumeration District (E.D.) number 41 BJ 17
E.D. unique @ Unit Glasgow City
number identifier
Post - code Gil4 9 | HD

Postal Postal Postal unit
district sector

Unfortunately, due to the confidential nature of census data, it is not possible to derive
names and addresses within an ED, without using Unit postcodes.

Hence, if the sample chosen is based on EDs, the only method of ensuring that all
addresses within an ED are included in the sample, is to transfer ED boundaries on to a
street map. Even so, having achieved a list of unit postcodes within an ED, the
requirement is still to list all the individuals resident within the Unit postcode. While it
is a simple matter to obtain the addresses within a unit postcode, using the G.P.O's
postcode address file, if one wishes to sample individuals (rather than households), one
must use other means. Available sources of individual names and addresses are the
electoral register (or community charge register) and the community health index.

4.24 The ACORN system

The commercial company which provides the ACORN system is able to match each
enumeration district (ED) to postal geography, using their own software to generate a
list of addresses. They are also able, using the electoral roll, to supply a list of residents
within each address. However, since the electoral register is used, the age or dates of
birth of the persons involved cannot be obtained (although all individuals on the roll are
aged over 18 years). Also, persons ineligible to vote are not included. A further problem
lies in the fact that the register is only updated each October, and is issued the following
February, thus the listings may be 18 months out-of-date. Finally, transient populations
(typically those aged 20-29), are frequently omitted.

The alternative to utilising this somewhat expensive commercial data, with its inherent
flaws, is the Community Health Index.
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4.2.5 The Community Health Index (CHI)

The CHI is a computer-held file of all individuals registered with general medical
practitioners within a given area. A ten digit number is used to identify each individual,
and each record holds the patient's name, date of birth, address and full postcode,
together with the practitioner's name.

One of the stated functions of the CHI, is the identification of individuals for the
purpose of conducting community-based epidemiological studies. However, this role for

the CHI appears to be less developed than its administrative purpose (remuneration of
G.P.s).

Another study which had also used the CHI, concerned a 14 year follow-up of a middle-
aged cohort in the West of Scotland. That study, which had used the CHI in conjunction
with GP records and the National Health Service Central Registry, was successful in
identifying these individuals. However, the authors noted that contact through the GPs
was more successful than postal contact using the address registered on the CHI lists164,

4.2.6 The sampling frame selected

Utilising the Community Health Index for the purpose of the study, involved identifying
the ED numbers which were located within the areas of interest, identifying the ten or so
unit postcodes within each of the EDs, then identifying patients within each unit
postcode. The final step necessitated specifying unit postcodes of interest, then deriving
from the lists of patients on the CHI, those individuals living within the Unit postcodes
described. One major advantage of the CHI is that it lists dates-of-birth, and it is
possible, therefore, to sample 16 and 17 year olds, and omit individuals who are aged
over 65 years.

As less than 1% of the population are not registered with a doctor, samples generated
from the CHI are virtually complete. However, people who move house, or die, are not
always removed from G.P.'s lists. Therefore the Index tends to be inflated.

The commercial system available had inherent flaws, in that the ages of individuals
would not be known and the lists were incomplete. Furthermore, commercial data is
expensive. As a result, the CHI appeared to be a better option, except that the software
which enabled searching of the index by postcode was only recently in place, and at the
time of sample preparation, the Health Board had recently contracted their data-holding
requirement to a commercial company. Whilst Health Boards will release data for the
purposes of academic research, commercial companies are less willing to do so, without
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reimbursement. There was thus an unresolved dilemma as to who "owns" the access to
data held by commercial companies for Health Boards, when an outside agency (such as
a University) wishes to utilise these data.

Other methods of sampling individuals were considered (e.g. the voluntary population
survey conducted by Strathclyde Regional Council) but confidentiality problems could
not be overcome. Hence, taking all the above into consideration, use of the CHI was the
favoured option.

4.3 PHASE 1 - QUALITATIVE RESEARCH

At the planning phase of the project, it was thought that the questionnaire which would
be used for the interviews, should apply to the population under study, and also that an
attempt should be made to minimise researcher bias. In view of these requirements,
exploratory research of attitudes, beliefs, and behaviours of the population was
considered to be necessary, and a qualitative research methodology was considered to
be appropriate for this purpose.

Qualitative research, is a methodology commonly used in market research. It can take
either the form of individual interviews or group discussions, and it has been advocated
as a useful tool in the field of health education165, Reports of its use may also be found
in the dental literature!03,104,119,166,167 where it has caused controversyl68-173 as to
the extent to which it is a scientifically sound method of research.

It has been argued that this type of research allows an in-depth analysis of complex
sociological problems in greater detail and with more subtlety than many quantitative
projects have been able to achievel74. It permits respondents the freedom to establish
their own priorities17. It allows greater interaction between the research and study
subjects!76, thus enabling the researcher to explore both spontaneous responses and
areas of specific interest. In the case of group discussions, it provides respondents with
the opportunity to react to each other's thoughts and thus develop original lines of
enquiry. Also, informal group discussions give respondents time and stimuli to clarify
issues in their own mind.

It has also been argued that while quantitative research attempts to define if and to what

extent a programme works, the qualitative determines how and why it does so (or it
does not)177. Thus, the two methodologies act in a complementary manner.
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It was considered that the advantages of each methodology had a role to play in this
study. Therefore, it was decided that qualitative research in the form of group
discussions would be used to explore the dental health attitudes / beliefs / behaviours of
the population in question, and, from its results, the questionnaire to be used in the
quantitative phase of the study, would be compiled.

In total, six group discussions were carried out, two in each area of interest (affluent,
deprived, and deprived with "out-reach” programme of preventive dentistry). Each
group comprised six or seven respondents and, overall, 37 persons took part in the
qualitative research. They were recruited by trained and experienced market researchers
according to the Code of Practice of The Market Research Society, on a door-to-door
basis, and they were selected on age, sex and social class criteria (using the quota
sampling technique). Discussions were held in local community centres to ensure they
were as informal as possible, and each was guided by a group moderator, who used a
general discussion outline to ensure coverage of certain topics.

Based on the qualitative results (Appendix I), the questionnaire intended to be used in
the main study was developed. It comprised of 63 questions, apart from the socio-
demographic information. All points raised during the group discussions were used in
formulating the questions. The questionnaire covered the following areas of interest :

1. Perception / importance of dental health.

2. Beliefs / perceptions about the participants' own role in managing their dental health.
3. Dental health knowledge / beliefs / attitudes / behaviours.

4. Dental visiting behaviour.

5. Reasons for attendance / non-attendance.

6. Barriers in the receipt of care.

7. Health services.

8. Charges / cost of dental treatment.

4.4 PHASE 2 -INTERVIEWS

4.4.1 The organisation of interviews / interviewers

A total of eight female market research interviewers worked on the survey. They were
experienced in conducting face-to-face questionnaire interviews. When they were
recruited, meetings were held, where the purposes of the study were explained to them.
A detailed explanation of each question in the questionnaire, and of the coding system
was given, and all points concerning the interview procedure were clarified.
Additionally, they were provided with verbal and written instructions for each question.
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Of the group of cight interviewers, at any one time, there were two teams of three

interviewers, with work being sent to them on a fortnightly basis. This comprised

a. contact sheets with details of the sampled name and address.

b. adetailed map, to ensure that addresses were found.

c. appropriate stationery - questionnaires with prompt cards, appointment cards, thank-
you letters (Appendix II), and dental inspection cards (Appendix III).

The areas to which interviewers were sent, were rotated to allow for any seasonal
variations.

Each team was expected to conduct interviews over the first week, and arrange dental
inspections for the following week, when interviewers would attend the dental
inspection and act as scribes. This would offer the advantage of familiarity, from which
it was hoped to yield a high dental inspection acceptance rate. It was agreed that if an
interviewer who booked an inspection was unable to attend, then another interviewer of
the same team would attend in her place. This problem happened on three occasions,
although this practice was discouraged in case it had a negative influence on the dental
inspection acceptance rate.

Interviewers were asked to record the day, date and time that attempted contacts were
made. They were instructed that the initial contact with respondents must be made on a
face-to-face basis, and that if contact proved difficult, efforts should not be terminated
until four separate attempts (spread over two days) had been made. Appointment cards
were used to reinforce a respondent's commitment to being interviewed, and to help
them to remember the interview time. All interviews were conducted in the respondent's
home, and parental permission was obtained to interview 16 and 17 year-olds. Where
more than one member of a family was to be interviewed, the interviewer asked that
only the individual being interviewed should be present in the room at that time. On
average, interviews lasted between 30 and 40 minutes.

4.4.2 Sampling procedure

Participants for the main phase of the project, were selected by a two-stage random
sampling technique. From each of the three types of area (affluent, deprived, deprived
with " out-reach"), ten enumeration districts were selected randomly. The Community
Health Index lists of all individuals residents in these catchment areas were obtained,
and formed the sampling frame of the second stage. The sampling frame consisted of
7,369 contact names. Based upon a 25% estimated drop-off rate due to deaths, persons
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no longer resident, or refusal to be interviewed, the sampling frame was reduced to
5,527.

It was calculated that a sample of 200 of each study group would allow detection of
differences of 14% between the groups at 80% power and 5% significance. It was also
anticipated that 20% to 25% of participants would not accept the dental examination.
Thus, the targeted sample for each of the three study groups was 260, and a systematic
random sampling of 1 in 7 would yield the required 780 interviews.

Each interviewer was sent a list of 15 sampled names to contact each week. However,
very frequently, the sampled individuals could not be found, and the targeted number of
interviews per week was not met. In response to this problem, the number of contact
names issued per week was increased to 22 per interviewer, but still the number of
interviews was not satisfactory. As interviewers were complaining they could not find
their subjects, it was decided to give a second and a third choice for a contact name.
Thus, for every name sampled, the next name in the CHI list was allocated as a second
choice in case the first choice could not be traced. In case this individual could also not
be traced, the second next name in the CHI list was given as a third choice. Thus each
list comprised 66 contact names. Interviewers were instructed that they should try to
trace a person at least four times, and to establish the reason why this person could not
be found before they proceeded to the next choice.

Although these steps increased, to a certain extent, the number of interviews per week,
there were a few cases where some confusion arose amongst interviewers, and a second
or a third choice had been interviewed, without having established a reason for failure
to interview the first choice.

Furthermore, two months after the field work had started, a revision of progress showed
that out of 545 names (in all three areas) sampled and given to interviewers in order to
be contacted, a total of only 149 interviews and 88 dental inspections had been
achieved, representing a conversion rate of sampled contacts into interviews of 27.3%,
and a dental inspection acceptance rate of 59.1%. Thus the sampled contacts /
interviews conversion rate was nearly 50% lower than had been anticipated (75% -
27.3%), and the dental inspection acceptance rate was approximately 18% less than had
been planned (77% - 59.1%).

The lower number of interviews achieved was due mainly to the fact that the CHI had
not been updated when individuals had died, moved, or residents (especially of the
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deprived areas) had been decanted due to home renovation and demolition work. It
became clear, therefore, that the target of 780 interviews and 600 dental check-ups
would not be met on the basis of a 1 in 7 sample.

It was realised that a further change in the sampling procedure was required, together
with a change of the targeted interviews and check-ups. It was decided to increase the
number of interviews and decrease the number of dental inspections targeted. In order
to achieve 500 dental inspections, at the dental inspection acceptance rate of
approximately 60%, 833 interviews were required.

Closer examination of the CHI also revealed that approximately two out of seven names
listed on the CHI sampling frame did not fit the age criteria, i.e. their age was outwith
the targeted 16 - 65 age band.

When the 149 names of individuals who had been interviewed were deducted from the
original sampling frame (7,369), there remained 7,220 names. As two out of seven
names approximately could not be used due to age restriction, the effective sampling
frame was reduced to 5,157. A one in two sampling methodology would result in 2,579
names sampled, which at a sampled contact/interview conversion rate of 27.3%, would
give 704 interviews. With the 149 interviews already completed, the total number
estimated to be achieved was 853. Furthermore, such a change in the sampling
procedure would overcome the problems and confusion associated with the "three
choices" sampling methodology.

The decision was therefore taken to use a one in two sampling procedure. Thus, the
sampling frame would be the original of 7,369 names, but excluding the 149 individuals
who had already been interviewed, and those who until that time (the first two months
of fieldwork) had not been found by the interviewers due to death or change of address.

As individuals were sampled, interviewers were advised that if they discovered that a
person had changed address but still lived in the same area, they should try to trace
him/her at the new address.

4.5 PHASE 3 - DENTAL EXAMINATIONS

4.5.1 The organisation and the procedure of dental inspections
At the end of an interview, interviewers encouraged respondents to agree to undergo a
dental examination which would be carried out by a dentist, at their house. When
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respondents agreed to participate in the dental inspection, an appointment was arranged
at a time most convenient for them, in an effort to enhance the dental inspection
acceptance rate. Consequently, dental examinations were most frequently conducted
outwith normal working hours, i.e. at evenings, holidays, or week-ends.

The dental examinations, which had a duration of 10 to 12 minutes on average, were
carried out by one examiner (E.P.), who had been calibrated at the Glasgow Dental
Hospital and School. Subjects were asked to sit on a high-back chair. A portable light
source? with fibre optic cableb was used in order to have standardised illumination
conditions. Disposable mirrorsC, sterilised CPITN probcsd, latex gloves and disinfectant
wipes were used to avoid cross-infection.

To aid the examiner as a guide reference source, two cards, one with the codes of the
SPEED system and the criteria for the evaluation of dentures, and an additional SPEED
card, were available. The interviewer acted as a scribe and was positioned close to the
examiner, so that she could hear the codes and, at the same time, the examiner could
check whether the codes were recorded correctly.

The dental examination procedure followed the structure of the SPEED system, the card
being shown in Appendix IITa. After socio-demographic information was collected, the
SPEED periodontal examination was carried out, followed by the tooth description and
treatment-need section. Afterwards, the CPITN measurement was taken, followed by
the assessment of dentures where applicable (Data collection card shown in Appendix
[1b).

4.5.2 The SPEED system

The System for Planning and Epidemiological Evaluation of Dental services (SPEED)
is a method for carrying out dental surveys of population groups of any age, to provide
information for planning and evaluating dental services and care programmes, intended
primarily for use in management at local levell78,

A standardised method was used to collect and record data on dental diseases and
conditions, and need for dental care, together with relevant personal information. Data
were recorded using numerical codes on specific collection charts (Appendix IIa).

@ Light Source Type LS10, 240V,50Hz & 270mA. Type A1/220. Pilkington Electro-optic Materials
Ltd, Vale of Leven Industrial Estate, Dumbarton G82 3PP, Scotland.

b 1500mm x Smm standard flexible fibre optic light guide Type LGS. Pilkington Electro-optic Materials
Ltd, Vale of Leven Industrial Estate, Dumbarton G82 3PP, Scotland.

¢ Mirodent Disposable Mouth Mirrors. Guest Medical + Dental Products AG ZUG Switzerland.

4 WHO CPITN E probes black band. PRIMA.
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Some of the personal information which preceded the clinical section (date of birth,
age, sex, social class and area of residence) was recorded by the interviewers before the
beginning of the dental examination. The remaining information was collected by the
dental examiner.

The periodontal examination followed, which, as shown on the card (Appendix IIla)
was based on the partial recording method (12 index teeth) of Lennon & Davies!79. The
presence or absence of soft deposits, supragingival calculus, frank gingival
inflammation (characterised by unequivocal colour change or a tendency to bleed
easily), and subgingival calculus, were coded. Need for periodontal treatment was
calculated by computer, and was deemed necessary where there were supragingival
accretions on at least 11 sites; five or more sites with gingivitis; or two or more sites
with subgingival calculus.

Examination of teeth for caries and trauma followed the periodontal examination. All
teeth were systematically examined and caries was recorded based on visual criteria
alone. A tooth was scored as carious when there was a visible breakdown of enamel
resulting in cavitation, or an unquestionable shadow or opacity beneath the enamel. In
case of doubt, the lesion was tested gently with the 0.5mm blunt CPITN probe. Unless
the tip entered the lesion, the site was regarded as sound, the validity of this method
having been confirmed!80:181, The type of treatment needed for caries, recurrent caries,
trauma, or any defective restoration was recorded at the time of examination for each
tooth. Numerical codes were used which corresponded with standard items of treatment
allowed without approval, under the NHS regulations. A general anaesthetic was
recorded automatically by the computer programme when extractions were required in
more than two segments of the mouth. A denture was prescribed where tooth loss
caused spacing of more than half a unit in the maxillary anterior segment or three or
more units elsewhere in the mouth, or to replace an existing unsatisfactory denture.

Costs of treatment required for the subjects to be rendered dentally fit were estimated
on the Resource Related Index (RRI), which was based on the NHS fee scale pertaining
at the time of the examinations (1991) (Appendix IV).

The RRI described by Hilll82 was designed to produce objective estimates of the
comparative amount of finance needed to provide dental care for populations. The
index utilises item-of-service fee scale which is the basis of the payment system of
general dental practitioners contracted to the NHS. This fee scale is useful for
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epidemiological measurement because it is founded, not on the value the services might
command in an open, demand-stimulated private market, but rather on the nationally
agreed price of a unit of dentist's time. Thus, the fee for each item is derived from the
average number of time units that dentists take to complete that particular operation,
with an added component for any laboratory expenses. As practice expenses are taken
fully into account in computing the price of each item, the fee scale is both realistic and
comprehensive. The price per unit time is calculated to produce an average income for
dentists, after deduction of practice expenses, decided in relation to other professional
groups by an independent body respected by both the dental profession and UK
government!183,

4.5.3 The CPITN assessment
After the SPEED data collection was completed, the periodontal assessment, using the
Community Periodontal Index of Treatment Needs (CPITN), was carried out.

This index was developed by the World Health Organisation and the Federation
Dentaire Internationale, primarily to assess periodontal treatment needs rather than
periodontal status!84. For epidemiological use, it has been suggested that only partial
recording relating to 10 index teeth should be used, whereas full recording is suggested
for the determination of the treatment needs of individuals. However, it was noted that
in cases where partial recording is considered insufficient (ie. adult populations with a
history of high caries prevalence and extensive restorative treatment), full recording of
all teeth is preferable. Hence, as the Glasgow population has a known record of poor
dental health?-10, full recording procedure of all teeth was chosen for this study.

Treatment needs were recorded for the six sextants of the mouth with third molars
being excluded unless they were functioning in the place of second molars. A sextant
had to have at least two teeth in order to be recorded, and the worst condition observed
within each sextant was noted. If a sextant had one tooth only, the score of this tooth
was incorporated in the adjacent sextant. The standard scoring system was : 0 = healthy
sextant; 1 = bleeding after gentle probing of the pockets (approx. 25g force); 2 =
supragingival or subgingival calculus; 3 = 4-5 mm deep pathological pockets; 4 = 6mm
or deeper pockets.

4.5.4 The assessment of dentures

After the CPITN assessment, the denture assessment was completed, where applicable.
Dentures were assessed for peripheral extension, posterior extension, occlusal loading,
stability and retention. Dentures were removed for examination of the denture-bearing
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area for evidence of resorption or denture stomatitis. Finally, respondents were asked
whether they were "happy with their dentures” and "happy with the appearance of their
dentures”. Data were recorded on a specially prepared card (Appendix IIIb), and

according to the objective assessment of denture status and respondents’ satisfaction (or

lack of satisfaction), a judgement regarding need for new dentures was recorded on the
SPEED card.

The criteria used for denture assessment!85 were as follows :

1.

Posterior extension. Posterior extension of the upper denture was considered
satisfactory if the posterior border covered the maxillary tuberosity and extended to
within 2mm of the vibrating line. This was assessed visually by asking the person to
say "Aah" and watching the movement of the soft palate. Lower dentures were
considered satisfactory if the posterior border extended on to the retromolar pad.
This was noted visually.

Peripheral extension. Flanges of upper and lower dentures were examined, and if an
under- or over-extension of more than 2mm was found extending over more than
half the length of the flange, it was considered unsatisfactory.

. Stability. The upper denture was gripped in the premolar region with the thumb and

forefinger, and an attempt was made to move it horizontally. If any movement was
noted in excess of Smm the denture was considered to be unsatisfactory. For the
lower denture, any movement considered unsatisfactory was noted.

. Occlusal loading. Finger pressure was exerted on the occlusal surfaces in the

premolar region, and any significant movement was considered unsatisfactory.

. Retention. The upper denture was gripped at the premolar region with the subject's

mouth half-open and facial muscles relaxed, and an attempt was made to remove the
denture downwards. Additionally, the incisors were gripped labially, and palatally
and the denture was pulled downwards. If in either of the cases the denture was
dislodged, retention was considered unsatisfactory. For assessment of the lower
denture, the subject was asked to open his/her mouth, and if the denture did not
remain seated, it was considered unsatisfactory.

6. Resorption. If there was some loss of alveolar height, resorption was coded as "mild".

A "moderate" score was considered when some vestige of the residual ridge
remained (other than soft tissue), and "severe" was recorded when there was no ridge
form (or a negative form).

. Denture stomatitis. If the mucosa had any reddening or signs of inflammation,

denture stomatitis was recorded as present.
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4.6 PILOT STUDY

The questionnaire which was formulated from the qualitative research, and the dental
examination procedure, were tested in the pilot study.

4.6.1 Pilot study material and method

Four interviewers (two teams of two) were sent to arecas where the required cross-
section of population was expected to be found. They were instructed to select
respondents on a door-to-door basis, according to certain criteria of age, sex and social
class (quota sampling).

Twenty-three individuals were interviewed. Of these, 12 belonged to social classes
ABC1, and 11 to C2DE. There were seven respondents aged 16 to 30-years-old, eight
aged 31 to 45-years-old, and another eight were 46 to 65-years-old, 13 being female
and ten male. Of all participants in the pilot study, 14 (60.9%) agreed to undergo the
dental examination.

4.6.2 Pilot study results

The responses obtained during the pilot study interviews were used to modify the
questionnaire. The original questionnaire which had 63 questions required an interview
time of 50-55 minutes, which was longer than the public were willing to accept.
Therefore, six questions relating to issues which were raised during the group
discussions, but which did not relate directly to the study objectives, were omitted. A
further six questions were omitted, five new were included and eight were modified
into four, leaving 52 questions (apart from the socio-demographic information) in the
final questionnaire which was used in the main study.

These modifications were undertaken in the light of interviewees' responses, the
question's significance and accuracy, the question's relevance to the aims of the study,
the comments made in open questions, and respondents’ ability to understand the
questions.

The figure of 60.9% for the dental inspection acceptance rate, together with the
differences in the acceptance rates achieved by the four interviewers involved, gave rise
to the need for a more structured approach to the manner in which the dental check-up
was introduced to respondents. It was decided, therefore, that the dental examination
should not be mentioned until the end of the interview. It would then be presented as an
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opportunity for a "free" dental check-up, after which the research aspects of the study
would be stressed.

In addition, the pilot study provided the opportunity to test, in actual field conditions,
the dental check-up procedure. The time which the clinical examination required was
monitored so that, in the main study, dental inspection appointments could be arranged
in the most efficient way possible. Also, the opportunity was given to interviewers to
train as scribes, hence the quality of dental information recorded by them could be
ascertained to be of a high standard.

Another important aspect of the pilot study was the development of co-operation and
co-ordination between the teams of interviewers, the dentist, and the research secretary.
Such a team approach was vital in a project where the logistics of co-ordination of
effort are complicated.

4.7 "QUALITY CONTROL"

4.7.1 Interviews' "backchecking"

Throughout the main study, an experienced interviewer, who was unconnected with the
survey, was given a sample of contact names within each area of study. She was
instructed to check reasons for non-interview, as well as to fill out a backcheck
questionnaire with those respondents who had been interviewed. This questionnaire
consisted of a range of questions taken from the original questionnaire (Appendix V).
Furthermore, interviewers were not given respondents’ dates of birth. Afterwards,
completed questionnaires were matched to the information contained in the
Community Health Index. Such a procedure could ensure that no "hypothetical”
interview was carried out, and that the correct person was interviewed.

Overall, the person conducting the "quality control" traced 63 people who had failed to
be interviewed, and 76 who had successfully been interviewed, the latter representing
8.8% of the total number of interviews carried out (863). No irregularities were found
with the interviewers' questioning or contact procedure.

4.7.2 Intra-examiner variability

During the fieldwork it was evident that respondents had difficulty in accepting the
dental inspection, thus lower dental inspection acceptance rates than expected were
achieved. A second dental inspection was not even suggested under the pertaining
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conditions. Consequently, duplicate dental inspections were not carried out, and intra-
examiner variability was not checked. However, throughout data collection, a card with
the clinical criteria was available for quick reference by the examiner, and conscious
effort was made to adhere to these criteria.

4.8 PHASE 4 - OBJECTIVE INFORMATION ON AVAILABILITY AND
ACCESSIBILITY OF DENTAL SERVICES

After the interviews and dental inspections were completed, the collection of the
objective information on the availability and accessibility of the existing dental services
was carried out.

All dental surgeries in the areas under study were visited, for the collection of the
relevant information, which was recorded on a specially prepared form (Appendix VI).
Data collected concerned the number of dentists working in the surgery, and the hours
each dentist worked, as well as the opening hours of the surgery. The number of
appointments arranged for each dentist per two half-day sessions was recorded, as were
the average (estimated by interviewees) number of broken appointments per day, and
the number of emergencies per day. The number of days a patient would have to wait in
order to be seen for a non-emergency appointment; whether the surgery operated a
recall system for regular check-ups, and the estimated response rate to the recall letters,
were also recorded. Finally, the waiting rooms of the surgeries were examined for
availability of leaflets and information concerning dental issues and services, and one
leaflet of all different types available was taken as a sample. Additionally, all post
offices and libraries of the areas under study were visited, and data about the
availability of information on dental issues and services were collected. Also, the
availability of public transport to dental surgeries was noted.

4.9 THE STATISTICAL ANALYSES EMPLOYED

The analysis was carried out in relation to two characteristics of the population under
study. These were the area of residence, and the dental attendance pattern.

Initial analysis failed to reveal any differences between residents of deprived areas, and
residents of deprived areas where the "out-reach” programme of preventive dentistry
had been running. Thus, these two groups formed one group and are referred to in the
analyses, as the "deprived" group, who are compared to the "affluent" group, ie. the
residents of affluent areas.
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In relation to dental attendance pattern, respondents are grouped as "regular” and
"irregular” attenders. Regular attenders are those who reported that they had visited the
dentist within the last two years, and the reason for that visit was either "to get teeth
cleaned/scaled”, or "received reminder card for check-up" or, "it was time for check-
up". The remaining respondents who did not satisfy these criteria formed the irregular
attenders group. It is more common in the literature to classify as regular attenders
those who visit the dentist within the previous year. However, for the population under
study, it was revealed during the qualitative research phase, that the criterion of one
year should be relaxed to two years, and the question in the questionnaire was formed
accordingly. Indeed, regular dental attendance based on two years' time, yielded
satisfactory numbers of respondents in each age group, which facilitated the statistical
analysis. At the same time it was possible to detect significant differences.

The statistical tests performed were the comparison of two proportions, the chi-square
test of association, the t-test, the Mann-Whitney U test, the paired t-test, the Wilcoxon
signed rank test, the Kruskal-Wallis analysis of variance, the Friedman analysis of
variance for paired data, the Cronbach's a-reliability coefficient, the Pearson correlation
coefficient, the Spearman rank correlation coefficient, and multiple regression analysis.

Statistical significance is reported in relation to the three traditional levels of 0.05, 0.01
and 0.001. In all cases, the null hypothesis is tested, which is that there is no difference
between, for example, the two means, which are compared. The p-value is interpreted
as follows : The p-value is the probability of getting a test statistic at least as extreme as
the calculated test statistic (and thus reject the null hypothesis), if the null hypothesis is
true.

4.9.1 Comparison of two proportions

For the comparison of two proportions estimated from large independent samples, the
test statistic for the difference of two proportions described in Bland186 was used,
testing the null hypothesis that the two proportions were the same. A significant result
suggests the rejection of the null hypothesis, thus indicating a significant difference in
the two proportions.

4.9.2 Chi - square test of association

The chi-square test was used to check the association of two variables (categorical),
testing the null hypothesis, that there is no association. A significant result suggests the
rejection of the null hypothesis, thus indicating a significant association.
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4.9.3 t-test

The t-test was used for the comparison of the means of two independent samples,
coming from normal distributions and with constant variance. Although some deviation
from normality was evident in some cases, the large sample available allowed the use of
this test. Furthermore, when the variance of the two samples differed significantly, the
separate variance t-test was used.

4.9.4 Mann - Whitney U test

This test was used for categorical data, or when there was deviation from normality,
given that normality of distribution is not required in order to apply this test. For
categorical data, additionally, t-tests were carried out, which in all cases gave the same
results (same significance level). According to the Mann-Whitney U test, all cases are
ranked, and the mean ranks are compared, instead of the means of the t-test. The null
hypothesis here is that the two mean ranks are the same.

4.9.5 Paired t-test

The paired t-test was used for paired (not independent observations) continuous
(parametric) data. In this test, the difference of the two measurements on the same
subject is tested, and it is required to be normally, or approximately normally
distributed. The null hypothesis is that the difference is zero.

4.9.6 Wilcoxon signed rank test

This test is used for categorical (non-parametric) paired data (not independent
observations), or when the distribution of the difference was non-normal, but
symmetric, or approximately symmetric. The null hypothesis tested is that the
difference is zero. For categorical data, paired t-tests were also carried out, which gave
the same results (same significance level).

4.9.7 Kruskal - Wallis analysis of variance test

This test is for categorical (non-parametric), or extremely non-normal data of three or
more independent samples!87. In this study, it was used to test a categorical variable in
relation to age (five age groups - five independent samples). The null hypothesis tested
was that, in relation to the variable tested, there was no difference among the age
groups. A statistically significant result indicated the rejection of the null hypothesis,
which suggested that there is a difference amongst the age groups. However, if it was
desirable to find exactly which age group differed from which, multiple Mann -
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Whitney U tests were carried out. For the determination of the levels of significance of
these tests, the Bonferroni correction was used.

4.9.8 Friedman analysis of variance test

This test is used for three or more samples of repeated measurements (dependent
samples) of categorical, or extremely non-normal datal®8, In the present study it was
used for the analysis of categorical data (value of teeth), the different values attached to
the different tooth health states (so four tooth health states tested gives four
measurements coming from the same population, ie. dependent samples). The null
hypothesis tested was that there is no difference in the value attached to the different
tooth health states. A significant result suggested the rejection of the null hypothesis
and, in order to rank the different tooth health states according to the value attached,
multiple comparisons were carried out, using the Wilcoxon signed rank test (categorical
and not independent data). For the determination of the level of significance of these
tests, the Bonferroni correction was used.

4.9.9 The Bonferroni correction

The Bonferroni correction is a method used to overcome the problems associated with
the multiplicity problem which occurs when large numbers of hypotheses tests are
carried out. When many hypotheses tests are done, it is required that there is some
degree of certainty that significant results have not occurred by chance. Suppose 100
paired t-tests are carried out with the significance level set at 0.05, and the null
hypothesis for each test is true. If only one paired t-test is done at this significance
level, the probability that we will wrongly reject the null hypothesis (if it is true) is
0.05. When 100 paired t-tests are done at the 0.05 significance level, it would be
expected, that about five tests would yield p-values less than 0.05 even if all the null
hypotheses are true. Thus, it is virtually certain that about five tests will lead to the
incorrect decision to reject a true null hypothesis. This is called the multiplicity
problem!89, The Bonferroni adjustment uses smaller significance levels for each test
when a large number of tests are done. If k tests are to be done, at an overall
significance level a , the p-value of each test is compared with the adjusted level of
significance, that is a / k. Thus, if 28 tests are to be carried out, and an overall
significance level of 0.05 is desired, the p-value of each test has to be less than 0.05/28=
0.0018, in order to report it as statistically significant.

4.9.10 Cronbach's a-reliability coefficient
When a scale is formed, an index is needed of how reliable the scale is. In the dental
anxiety scale, for example, the seven questions/items can be viewed as a sample from a
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universe of many possible items. Cronbach's o tells us how much correlation to expect
between the scale in question and all other possible 7-item scales, coming from a
universe of questions/items, which would measure the same thing. Since a can be
interpreted as a correlation coefficient, its value ranges from 0 to 1. The higher its value
the more reliable the scale is190,

4.9.11 Pearson's and Spearman's correlation coefficients

Correlation coefficients indicate the strength of the linear association between two
variables. When there is normality of distribution and continuous variables, Pearson's
correlation coefficient is used. For non-parametric data or extreme non-normal
distributions, Spearman's correlation coefficient is used.

4.9.12 Multiple regression analysis

Multiple regression analysis was used in order to build linear prediction models for
certain dental health indices. Regression is a method of estimating the numerical
relationship between variables, and in regression problems the interest is in how
changes in one variable (the predictor or independent variable) are related to changes in
another (outcome or dependent) variable. In multiple regression there are several
variables which are related to the outcome variable and the effect of all of them together
is examined (i.e. the effect of each independent variable after adjusting for the effect of
the other independent variables of the multiple regression model).
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5. SAMPLING RESULTS AND SOCIODEMOGRAPHIC
ANALYSIS

5.1 INTRODUCTION

Any epidemiologic survey employing data collection on several stages, is liable to non-
response. Additionally, the present study faced problems in sample acquisition, which,
as described in the methods section, could be attributed to the quality of the sampling
frame. However, the success of such studies depends on the size and representativeness
of the sample. The aim of the following analysis is to describe the sample population,
and the response rates achieved.

5.2 OBJECTIVES

The objectives of the following analyses were :

1. to report the results of the sampling methodology,

2. to describe the socio-demographic profile of the respondents in relation to their area
of residence, and

3. to compare the population under study with the population of the areas from where
the sample was drawn.

5.3 RESULTS

5.3.1 Sampling results

The original sampling frame consisted of 7,369 names. For the affluent areas the
sampling frame was 2,832 names, and for the deprived 4,537. Overall, 3,025 (41.1%)
names were sampled, 1,124 from affluent areas and 1,901 from deprived. This gives a
total sampling ratio of approximately 3:7. This was an increased figure when compared
to the originally planned 1.7 sampling methodology, and resulted from the problems
and changes of the sampling methodology.

In Table 5.1, the total number of names (entries of the CHI lists) sampled and checked
by interviewers, the number of wrong entries (people not residing at the address shown
on the CHI lists) and the valid entries (people residing at the address shown on the CHI
lists), are shown. It is evident that the proportion of wrong entries varies across the
different areas. In affluent Newton Mearns, for example, the proportion of wrong
entries was 26.8%. In contrast, in notoriously deprived Easterhouse and Castlemilk, the
proportion of wrong entries amounted to 63.1% and 68.5% respectively.
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Table 5.1 : Number of wrong, valid, and total number of entries of the CHI lists
sampled and checked

Total number
‘Wrong entries Valid entries of entries
checked
n % n % n %

POLLOKSHIELDS* 180 37.0 306 63.0 486 100
NEWTON MEARNS* 171 268 467 732 638 100
DRUMCHAPEL 80 432 105 568 185 100
CASTLEMILK 228  68.5 105 315 333 100
POLLOK 173 483 185 517 358 100
CAMBUSLANG 252 648 137 352 389 100
EASTERHOUSE 236 631 138 369 374 100
PARKHEAD 78 523 71 477 149 100
BRIDGETON 11 423 15 577 26 100
SPRINGBURN 20 417 28 583 48 100
RUTHERGLEN 32 821 7 17.9 39 100
Affluent areas 351 31.2 773  68.8 1,124 100
Deprived areas 1,110 584 791 416 1,901 100
All areas 1,461 48.3 1564 517 3,025 100

+ . Affluent area
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Overall, of the 3,025 entries sampled, 48.3% were found to be incorrect, ie. the named
person did not reside at the address shown. This figure varied from 31.2% in the
affluent areas, to 58.4% in the deprived, the difference being statistically significant
(p<0.001).

Of the 1,564 people who were found to reside at the address shown on the CHI lists,
863 (55.2%) were interviewed, the remainder being unavailable. This means that they
either could not be contacted after four attempts, or they were on holiday, or had
language problems, or simply refused to take part in the survey. This figure varied
between the affluent and deprived areas. Among the 773 people who were found at the
addresses given in the affluent areas, 372 (48.1%) took part in the survey and, of the
791 deprived residents who were traced, 491 (62.1%) were eventually interviewed.
Statistical analysis showed that the proportion of people interviewed among all those
traced, was significantly higher (p<0.001) among the deprived than among the affluent.

Of the 863 interviews which were carried out, 11 (6 from affluent and 5 from deprived
areas) questionnaires could not be used due to missing data, inconsistencies, wrong
person interviewed, or the respondent stopped the interview before completion. Thus,
the total number of questionnaires used in the analysis was 852, representing 366
respondents from affluent areas and 486 respondents from deprived areas.

In Table 5.2, the dental examination acceptance rates by age, sex, area of residence,
social class, dental attendance pattern and dentate/edentulous state are shown. For the
852 people who were interviewed, and whose questionnaires were used in the analysis,
512 (60.1%) agreed to undergo a dental examination. Of the 366 affluent respondents,
213 (58.2%) accepted to be dentally examined, and among the 486 deprived
respondents, 299 (61.5%) accepted the dental examination, the difference not being
significant (p>0.05).

The rate of acceptance of the dental examination was highest (66.7%) among the 25 to
34-year-olds, and lowest (54%) among the 45 to 54-year-olds. Chi-square testing failed
to reveal any association between age and dental examination acceptance rate.

Of the 328 male respondents, 195 (59.5%) accepted the dental examination, and of the
524 female respondents, 317 (60.5%) agreed to be examined, the difference not being
significant. Similarly, there was no statistically significant difference in the rate of
acceptance of the dental check-up among the ABCl's and the C2DE's (57.9% and
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Table 5.2 : Distribution of the entire study sample and of those clinically examined by
age, sex, area of residence, social class, dental attendance, and dentate status

Interviewed  Clinically  Acceptance

examined rate
n n %

AGE GROUP
16-24 151 92 60.9
25-34 204 136 66.7
35-44 174 104 59.8
45-54 176 95 54.0
55-65 147 85 57.8
SEX
Males 328 195 59.5
Females 524 317 60.5
AREA OF RESIDENCE
Affluent 366 213 58.2
Deprived 486 299 61.5
SOCIAL CLASS
ABCl1 375 217 57.9
C2DE 477 295 61.8
DENTAL ATTENDANCE
Regular 318 187 58.8
Irregular 531 323 60.8
DENTAL STATUS
Dentate 728 436 59.9
Edentulous 124 76 61.3
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61.8% respectively). Of the 318 respondents who were classified as regular attenders,
187 (58.8%) accepted the dental examination, and of the 531 who were classified as
irregular dental attenders, 323 (60.8%) were examined clinically. Again, no statistically
significant difference could be detected.

Of the 728 respondents who reported they were dentate, 436 (59.9%) were dentally
examined, and for the 124 who stated they were edentulous, 76 (61.3%) accepted the
dental examination, this difference being|non-significant.

From the above findings it appears that the increased number of flaws in the CHI lists
of deprived areas resulted in a lower proportion of deprived subjects being found.
However, once people were traced, a higher proportion of deprived residents took part
in the survey. Once involved, affluent and deprived respondents accepted the dental
examination at a similar rate, irrespective of age, sex, social class, area of residence,
dentate/edentulous state and regular dental attendance pattern.

5.3.2 Socio-demographic analysis results

Of all questionnaire respondents, 328 (38.5%) were males, and 524 (61.5%) were
females. Chi-square tests of association between sex and area of residence, social class,
and age, did not give any significant results, indicating that there was no area of
residence, social class or age bias in the distribution of the sexes.

As shown in Table 5.3, 151 (17.7%) subjects were 16 to 24 years old, 204 (23.9%)
were 25 to 34 years old, 174 (20.4%) were 35 to 44 years old, 176 (20.7%) were 45 to
54 years old, and 147 (17.3%) were 55 to 65 years old. Chi-square test of association
between area of residence and age, gave a significant result (p<0.01). This finding
suggested that the distribution of affluent respondents in the different age groups, was
not similar to that of the deprived. Amongst the latter, there was a higher proportion
(29.6%) of 25 to 34-year-olds than was recorded for the affluent (16.4%), whilst in this
group, there was a higher proportion of 55 to 65-year-olds (21.3%), than amongst the
deprived (14.2%).

Similar analysis involving only those respondents who accepted the dental examination
is shown Table 5.4, the age distribution of affluent and deprived differing significantly

(p<0.05). A higher proportion of 25 to 34-year-olds was found among the deprived.

Social class analysis showed that 375 (43.9%) participants belonged to social classes A,
B and C1, and 477 (55.9%) to social classes C2, D and E. The distribution of the social
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Table 5.3 : Age distribution of all respondents by area of residence

Age group AFFLUENT DEPRIVED All areas
n % n % n %

16 - 24 67 18.3 84 17.3 151 17.1
25-34 60 16.4 144 29.6 204 239
35-44 76 20.8 98 20.2 174 20.4
45-54 85 23.2 91 18.7 176 20.7
55 - 65 78 213 69 142 147 17.3

All ages 366 100.0 486 100.0 852 100.0

x2=23.6

DF.:4

p<0.01

Table 5.4 : Age distribution of clinically examined respondents by area of residence

Age group AFFLUENT DEPRIVED All areas
n % n % n %

16-24 44 20.7 48 16.1 92 18.0
25-34 39 183 97 324 136 26.6
35-44 47 22.1 57 19.1 104 20.3
45 - 54 44 20.7 51 17.1 95 18.6
55-65 39 18.3 46 154 85 16.6

All ages 213 100.0 299 100.0 512 100.0

x2=12.9

DF.:4

p<0.05
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classes in the defined areas under study (affluent and deprived) is shown in Table 5.5.
Statistical analysis showed a highly significant association (p<0.001) between social
class and area of residence, 332 (88.5%) of the ABCl1's residing in affluent areas, and
443 (92.9%) of C2DE's residing in deprived areas. Thus, the affluent / deprived
distinction contains the social class attribute.

5.3.3 Comparison of age and sex profile of sample to the population of the areas
under study

Based on the 1981 Census of the population of the areas under study, estimates for age

and sex of residents in June 1990, at a post-code district level, were obtained from the

Health Board. In Table 5.6 the age and sex profile of respondents and of the population

of the areas under study are detailed.

Statistical analyses showed an under-representation of the 16 to 24-year-olds in the
present study sample when all respondents were compared to the population of all the
areas under study. While the composition of the entire population of the areas under
study was such that the 16 to 24-year-olds comprised 21.1%, in the study sample the
16 to 24-year-olds comprised 17.7% (p<0.05). In contrast, the 45 to 54-year-olds were
over-represented in the sample, as this group of the population of the areas under study
accounted for 15.8%, while in the study sample their proportion amounted to 20.7%
(p<0.001). Also, the study sample had a higher proportion of females (61.5%) than the
proportion of females living in the areas under study (50.7%). These data were
significant at the 0.001 level.

When affluent respondents were compared to the population of the affluent areas, it was
found that while the 25 to 34-year-olds represented 26.5% of the population, in the
study sample 16.4% were aged 25 to 34-years-old, the difference again being
significant (p<0.001). In contrast, there was an over-representation in the study sample
of the 45 to 54-year-olds and the 55 to 65-year-olds when compared to the entire
population of the affluent areas. The 45 to 54-year-olds accounted for 16.5% of the
population of the affluent areas, and 23.3% of the affluent respondents (p<0.001). The
55 to 65-year-olds represented 15.7% of the population of the affluent areas, but 21.3%
of the affluent respondents (p<0.01).

While females formed 51.2% of the affluent areas' population, they formed 62.5% of
the affluent respondents (p<0.001).
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Table 5.5 : Social class distribution of all respondents by area of residence

Social class AFFLUENT DEPRIVED All areas
n % n % n %
A 75 20.5 75
8.8
B 175 47.8 5 1.0 180 21.1
Cl1 82 224 38 7.8 120 14.1
c2 30 8.2 92 18.9 122 143
D 1 0.3 127 26.1 128 15.0
E 3 0.8 224 46.1 227 26.6
Total 366 100.0 486 100.0 852 100.0
x2=617.7
D.E.:5
p<0.001
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When deprived respondents were compared to the population of the deprived areas, it
was found that the 16 to 24-year-old age group was under-represented in the study
sample. Of the population of the deprived areas, 21.5% were 16 to 24-years-old, while
among deprived respondents, only 17.3% were aged 16 to 24-years (p<0.05). Similarly,
females were over-represented in the study sample (60.7%), as compared to their
proportion (50.6%) of the deprived areas' population (p<0.001).

In conclusion, the affluent respondents' sample was found to be biased towards older
adults, in contrast to the deprived respondents’ sample.
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CHAPTER 6 : DENTAL HEALTH STATUS RESULTS
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6. DENTAL HEALTH STATUS RESULTS
6.1 EDENTULOUSNESS

During the interview, all participants were asked whether they had any of their natural
teeth. From the responses, reported edentulousness rates were calculated and are shown
on the left of Table 6.1. Of all subjects, 512 agreed to undergo the dental examination,
and their clinically-assessed edentulousness rates were calculated as detailed on the
right of the same Table.

Of all respondents, 14.3% (122) claimed they were edentulous, the majority (82%, 100)
belonging to the 45- to 65-year-old age band. The reported edentulousness rate among
the population under study was 13.1% (43/328) for males and 15.1% (79/524) for
females.

A highly significant association (p<0.001) between reported edentulousness and area of
residence was detected (x2=52.1, D.F.=1), the trend being that the edentulous were
more likely to be residents of deprived areas. Of all those who reported that they were
edentulous, 87.7% (107) were residents of deprived areas.

Of the 512 respondents who were examined clinically, 14.5% (74) were found to be
edentulous. The majority (81.1%, 60) again belonged to the 45- to 65-year-old age
groups. The proportion edentulous among those who were assessed clinically was
13.3% (26/195) for males and 15.1% (48/317) for females.

Data in Figure 6.1 show the edentulousness rates found among "affluent” and
"deprived" respondents who were examined clinically, by age. The rates increase with
rising age. Similarly, the difference between the rates recorded for the "affluent” and
the "deprived" increased among the older age groups, and the difference between the
groups became statistically significant (Table 6.2) after the age of 35 years. No such
difference was detected among younger adults (16- to 34-years-old). The highest rate of
edentulousness recorded (67.4%) was among the 55- to 65-year-olds who were
residents of deprived areas.
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Table 6.1 : Reported and clinically-assessed edentulousness rates by age.

AGE REPORTED CLINICALLY ASSESSED
EDENTULOUSNESS EDENTULQOUSNESS
(yrs) n Rate Base n Rate Base
16-24 1 0.7% 151 1 1.1% 92
25-34 8 3.9% 204 5 3.7% 136
35-44 13 7.5% 174 8 7.7% 104
45-54 49 27.8% 176 25 26.3% 95
55-65 51 34.7% 147 35 41.2% 85
Total 122 14.3% 852 74 14.5% 512

Table 6.2 : Clinically-assessed edentulousness rates by area of residence.

AGE AFFLUENT DEPRIVED
(yrs) n Rate Base n Rate Base
16-24 0 0.0% 44 1 2.1% 48
25-34 0 0.0% 39 5 5.2% 97
3544 0 0.0% 47 8 14.0% 57 bk
45-54 2 4.5% 44 23 45.1% 51 R
55-65 4 10.3% 39 31 67.4% 46 o
Total 6 2.8% 213 68 22.7% 299 i
** 1 p<0.01
**k . p<0.001

Figure 6.1 : Clinically-assessed edentulousness rates by area of residence.
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6.2 THE CONDITION OF THE NATURAL TEETH

The following analyses on the condition of natural teeth was performed using the
information collected from the clinical examination of the 512 respondents who agreed
to be examined by the dentist. Edentulous persons are excluded from this analysis.

6.2.1 Retention of natural teeth

The numbers and proportions of individuals with 21 or more standing teeth was
examined in this analysis. The overall proportion of the study population who were thus
categorised by clinical examination was 75.8% (438) (Table 6.3). This figure varied
from 87.4% (181) among the "affluent” dentate respondents, to 65.4% (151) among
their "deprived" counterparts (p<0.001). Further statistical analysis revealed that, for all
age groups, significantly more residents (p<0.05) of affluent areas had retained 21 or
more teeth, the difference becoming highly significant (p<0.001) for those aged 35 or
older (Fig. 6.2).

A similar analysis, which compared regular to irregular dental attenders (Table 6.4),
showed that of the regular attenders, 88.7% (165) had retained 21 or more teeth. For
irregular attenders, 66.4% (166) had 21 or more standing teeth, and the differences
between these "regular” and “irregular" data were highly significant (p<0.001).
Furthermore, for each individual age group, higher proportions of regular attenders had
retained 21 or more teeth, when compared to irregular attenders, with only the
differences for the 25- to 34-year-olds being non-significant (p>0.05).

The significant differences between "affluent” and "deprived" populations persisted
even when the analysis was carried out separately for regular and irregular attenders
(Table 6.5). Among "affluent” regular attenders, 91.8% (123) had retained 21 or more
standing teeth, as compared to 80.8% (42) among their "deprived”, but regularly
attending, counterparts (p<0.05). Among irregular attenders, lower percentages were
recorded; 80.3% (57) of "affluent” and 60.9% (109) of "deprived" were found to have
21 or more standing teeth (p<0.01).

6.2.2 Sound and untreated teeth

Large numbers of teeth which are sound and have never needed treatment, can be
considered as an indicator of low disease levels. In the following analysis, the mean
numbers of sound and untreated teeth found, the distribution of these teeth, and the
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Table 6.3 : Proportions of dentate respondents with 21 or more standing teeth by area
of residence

AGE AFFLUENT DEPRIVED ALL DENTATE

(yrs) n % Base n % Base n %  Base
16-24 44 100.0% 44 43  91.5% 47 87 95.6% 91 *
25-34 37  94.9% 39 67 72.8% 92 104 79.4% 131 **
35-44 4 936% 47 32 65.3% 49 76 79.2% 96 ***
45-54 30 714% 42 7 25.0% 28 37 529% 70 w*x*
55-65 26 743% 35 2 133% 15 28 56.0% 50 ***

All ages 181 87.4% 207 151 65.4% 231 332 75.8% 438 ***
* 1 p<0.05
** p<0.01
**% . p<0.001

Figure 6.2 : Proportions of dentate respondents with 21 or more standing teeth by
area of residence
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Table 6.4 : Proportions of dentate respondents with 21 or more standing teeth by
dental attendance pattern

AGE REGULAR ATTENDERS IRREGULAR ATTENDERS ALL DENTATE

(yrs) n % Base n % Base n %  Base
16-24 39 100.0% 39 48 92.3% 52 87 956% 91 *
25-34 43 84.3% 51 60 75.9% 79 103 79.2% 130
35-44 40 93.0% 43 36 67.9% 53 76 79.2% 96 **
45-54 24 75.0% 32 13 34.2% 38 37 529% 70 ***
55-65 19 90.5% 21 9 32.1% 28 28 57.1% 49 ***
All ages 165 88.7% 186 166 66.4% 250 331  75.9% 436 ***
*  :p<0.05

** . p<0.01

*k+ . n<0.001

Table 6.5 : Proportions of dentate respondents with 21 or more standing teeth by
dental attendance pattern and area of residence

AGE AFFLUENT DEPRIVED ALL DENTATE

(yrs) n % Base n % Base n %  Base

Regular

attenders 123 918% 134 42 808% 52 165 88.7% 186 *
Irregular

attenders 57 803% 71 109 609% 179 166 66.4% 250 **
Total 180 87.8% 205 151 654% 231 331 75.9% 436 ***
* . p<0.05

*k:p<0.01

*** : p<0.001
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proportions of respondents with 18 or more such teeth are considered in relation to area
of residence and dental attendance pattern.

Data in Table 6.6 show the mean number of sound and untreated teeth for "affluent"
and "deprived" respondents by age. Statistical analysis failed to detect significant
differences in the mean number of sound and untreated teeth between the "affluent”
(mean=13.1, n=207) and "deprived" dentate persons (mean=13.2, n=231). Amongst the
age groups, the mean number of sound and untreated teeth ranged from 20.1 to 9.7 for
the "affluent”, and 17.2 to 8.0 for the "deprived". No statistically significant differences
were detected apart from in the 16- to 24-years-old age group, where it was found that
those in deprived areas had significantly (p<0.05) fewer sound and untreated teeth.

Analysis which compared regular to irregular dentate dental attenders, showed no
evidence of a statistically significant difference of the mean number of sound and
untreated teeth for any of the age groups (Table 6.7). Furthermore, no significant
differences in the frequencies distribution of the numbers of sound and untreated teeth
between "affluent” and "deprived" (Table 6.8), and regular and irregular dental
attenders (Table 6.9), were detected.

Analysis comparing the proportions of dentate subjects with 18 or more sound and
untreated teeth for every age group, between "affluent" and "deprived" populations,
failed to detect any statistically significant difference (Table 6.10, Fig. 6.4). The figure
for the entire study sample for this variable was 24.7% (108). The proportions of people
with 18 or more sound and untreated teeth decreased with increasing age, being 61.5%
(56) for the 16- to 24-year-olds and 8.0% (4) for those aged 55 to 65 years.

Similar analysis comparing regular to irregular dental attenders (Table 6.11), showed
that for those aged 25 to 54 years, there was a higher proportion of irregular attenders
with 18 or more sound and untreated teeth. However, this trend was only shown to be
statistically significant (p<0.05), for the 35- to 44-year-olds.

6.2.3 Decayed teeth

The prevalence of decayed teeth was assessed by examining the mean numbers of
decayed teeth, the distribution of the numbers of decayed teeth and the proportions of
the dentate population under study with no decayed teeth. Analyses were carried out in
relation to area of residence and dental attendance pattern.
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Table 6.6 : Mean number of sound and untreated permanent teeth by area of residence

AGE AFFLUENT DEPRIVED
(yrs) x SD n X SD n
16-24 20.1 5.7 44 17.2 6.5 47 *
25-34 14.5 4.7 39 13.1 5.6 92
35-44 11.5 59 47 134 5.5 49
45-54 9.2 4.5 42 ' 8.0 52 28
55-65 9.7 4.6 35 10.2 4.6 15
All dentate 13.1 6.5 207 13.2 6.2 231
* : p<0.05

Figure 6.3 : Mean number of sound and untreated permanent teeth by area of
residence
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Table 6.7 : Mean number of sound and untreated permanent teeth by dental
attendance pattern

AGE REGULAR ATTENDERS IRREGULAR ATTENDERS
(yrs) X SD n X Sh n
16-24 19.7 6.1 39 17.8 6.4 52
25-34 13.5 4.8 51 13.5 5.8 79
35-44 11.6 438 43 13.2 6.4 53
45-54 94 4.5 32 8.2 5.0 38
55-65 11.2 4.8 21 8.9 4.2 28
All dentate 13.4 6.1 186 13.0 6.6 250
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Table 6.8 : Frequency distribution of the numbers of sound and untreated permanent
teeth among dentate by area of residence

Number of

sound and

untreated AFFLUENT DEPRIVED ALL DENTATE
teeth n % n % n %

0 1 0.5% 4 1.7% 5 1.1%
1-5 17 8.2% 19 8.2% 36 8.2%
6-11 78 37.7% 73 31.6% 151 34.5%

12-17 63 30.4% 75 32.5% 138 31.5%
18+ 48 23.2% 60 26.0% 108 24.7%
Total 207 100.0% 231 100.0% 438 100.0%
x2=13.1
DF=4
p>0.05

Table 6.9 : Frequency distribution of the numbers of sound and untreated permanent
teeth among dentate by dental attendance pattern

Number of

sound and REGULAR IRREGULAR

untreated ATTENDERS ATTENDERS ALL DENTATE
teeth n % n % n %

0 1 0.5% 4 1.6% 5 1.1%
1-5 13 7.0% 23 9.2% 36 8.3%
6-11 63 33.9% 87 34.8% 150 34.4%

12-17 70 37.6% 68 27.2% 138 31.7%

18+ 39 21.0% 68 27.2% 107 24.5%

Total 186 100.0% 250 100.0% 436 100.0%
x2=17.1
DF=4

p>0.05
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Table 6.10 : Proportions of dentate respondents with 18 or more sound and untreated
permanent teeth by area of residence

AGE AFFLUENT DEPRIVED ALL DENTATE

(yrs) n % Base n % Base n % Base
16-24 30 68.2% 44 26 55.3% 47 56 61.5% 91
25-34 10  25.6% 39 19  20.7% 92 29 22.1% 131
35-44 4 8.5% 47 11 224% 49 15 15.6% 96
45-54 2 4.8% 42 2 7.1% 28 4  57% 70
55-65 2 5.7% 35 2 13.3% 15 4 8.0% 50
All ages 48  232% 207 60  26.0% 231 108 24.7% 438

Figure 6.4 : Proportions of dentate respondents with 18 or more sound and untreated
permanent teeth by area of residence

E3 Affluent
B8 Deprived

Table 6.11 : Proportions of dentate respondents with 18 or more sound and untreated
permanent teeth by dental attendance pattern.

AGE REGULAR ATTENDERS IRREGULAR ATTENDERS ALL DENTATE
(yrs) n % Base n % Base n % Base
16-24 26 66.7% 39 30 57.7% 52 56 61.5% 91
25-34 8 15.7% 51 20 25.3% 79 28 21.5% 130
35-44 2 4.7% 43 13 24.5% 53 15 15.6% 96 *
45-54 1 3.1% 32 3 7.9% 38 4 57% 70
55-65 2 9.5% 21 2 7.1% 28 4 8.2% 49
All ages 39 21.0% 186 68 27.2% 250 107 24.5% 436
* 1 p<0.05
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In Table 6.12, the mean number of decayed permanent teeth for "affluent” and
"deprived" participants is shown, by age. Residents of deprived areas were found to
have significantly (p<0.001) higher mean numbers of decayed teeth (mean=1.9, n=231),
when compared to their "affluent” counterparts (mean=0.8, n=207), with significant
differences being detected for all age groups.

For the "affluent” population, the mean number of decayed teeth was highest
(mean=1.0, n=44) for the 16- to 24-year-olds. However, the value decreased in the
middle age group, the 35- to 44-year-olds having the lowest number of decayed teeth
(mean=0.5, n=47), while in older age cohorts there was a rise to a mean of 1.0 in 55- to
65-year-olds.

For the "deprived" population, the mean number of decayed teeth increased with rising
age, the 16- to 24-year-olds having a mean of 1.8 decayed teeth, and the 55- to 65-year-
olds having, on average, 2.4 decayed teeth (Fig. 6.5).

In Table 6.13, the mean numbers of decayed teeth for regular and irregular dental
attenders are shown. Statistical analyses revealed that, for all ages, and for every age
group, irregular attenders had significantly higher mean numbers of decayed teeth. For
186 regular attenders, a mean number of 0.7 decayed teeth was recorded. When this
value was compared to the mean of 1.8 decayed teeth recorded for the 250 irregular
attenders, the difference was found highly significant (p<0.001).

Data in Tables 6.14 and 6.15 show the distribution of decayed teeth by area of
residence, and dental attendance pattern respectively. Statistical analysis indicated that
there was a highly significant (p<0.001) association between the number of decayed
teeth and area of residence, with 59.4% (123) of the "affluent" having no decayed teeth,
compared to 38.5% (89) of the "deprived". A similar association (p<0.001) was
detected between the number of decayed teeth and dental attendance pattern, with
58.1% (108) of regular, and 41.2% (103) of irregular attenders having no decayed teeth.

The proportions of dentate respondents who had no decayed teeth, by age, are detailed
in Tables 6.16 and 6.17, for affluent and deprived populations, and for regular and
irregular attenders respectively. For all age groups, higher proportions of decay-free
dentate persons were found among the "affluent” than among the "deprived” (Fig. 6.6).
A similar finding was recorded in relation to dental attendance patttern, the "regulars”
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Table 6.12 : Mean number of decayed permanent teeth by area of residence

AGE AFFLUENT DEPRIVED
(yrs) x SD n X SD n
16-24 1.0 1.6 44 1.8 22 47 *
25-34 0.9 1.8 39 1.8 2.1 92 *
35-44 0.5 0.9 47 1.9 2.1 49 **x
45-54 0.6 0.7 42 2.1 2.6 28 **
55-65 1.0 20 35 24 23 15 *
All dentate 0.8 1.5 207 1.9 2.2 23] **x
* . p<0.05
** :p<0.01
**k . p<0.001

Figure 6.5 : Mean number of decayed permanent teeth by area of residence
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Table 6.13 : Mean number of decayed permanent teeth by dental attendance pattern

*

AGE REGULAR ATTENDERS IRREGULAR ATTENDERS
(yrs) X SD n X SD n
16-24 0.8 14 39 1.8 23 52 %
25-34 0.8 1.5 51 2.0 22 79 ***
35-44 0.8 1.1 43 1.6 22 53 *
45-54 0.5 0.7 32 18 23 38 **
55-65 0.7 0.8 21 19 2.7 28 *
All dentate 0.7 1.2 186 1.8 2.3 25() dxx
: p<0.05, ** :p<0.01, ***: p<0.001
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Table 6.14 : Distribution of the numbers of decayed permanent teeth by area of
residence

Number of
decayed AFFLUENT DEPRIVED ALL DENTATE
teeth n % n % n %
0 123 59.4% 89 38.5% 212 48.4%
1-5 81 39.1% 125 54.1% 206 47.0%
6+ 3 14% 17 7.4% 20 4.6%
Total 207 100.0% 231 100.0% 438 100.0%
x2=234
DF=2
p<0.001

Table 6.15 : Distribution of the numbers of decayed permanent teeth by dental
attendance pattern

Number of REGULAR IRREGULAR
decayed ATTENDERS ATTENDERS ALL DENTATE
teeth n % n % n %
0 108 58.1% 103 41.2% 211 48.4%
1-5 77 41.4% 128 51.2% 205 47.0%
6+ 1 0.5% 19 7.6% 20 4.6%
Total 186 100.0% 250 100.0% 436 100.0%
x2=20.0
DF=2
p<0.001
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Table 6.16 : Proportions of dentate respondents with no decayed permanent teeth by area
of residence

AGE AFFLUENT DEPRIVED ALL DENTATE

(yrs) n % Base n % Base n % Base
16-24 26 59.1% 44 19 404% 47 45 49.5% 91
25-34 23 59.0% 39 36 39.1% 92 59 45.0% 131 *
35-44 33 70.2% 47 19 38.8% 49 52 54.2% 96 **
45-54 23 54.8% 42 11 39.3% 28 34 48.6% 70
55-65 18 51.4% 35 4  267% 15 22 44.0% 50

Allages 123  59.4% 207 89 38.5% 231 212 484% 438

* 1 p<0.05
** : p<0.01
*¥*: p<0.001

Figure 6.6 : Proportions of dentate respondents with no decayed permanent teeth by area
of residence
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Table 6.17 : Proportions of dentate respondents with no decayed permanent teeth by
dental attendance pattern

AGE REGULAR ATTENDERS IRREGULAR ATTENDERS ALL DENTATE
(yrs) n % Base n % Base n % Base
16-24 25 64.1% 39 20 38.5% 52 45 49.5% 91 *
25-34 30 58.8% 51 28 35.4% 79 58 44.6% 130: **
35-44 24 55.8% 43 28 52.8% 53 52 542% 9% *
45-54 19 59.4% 32 15 39.5% 38 34  48.6% 70
55-65 10 47.6% 21 12 42.9% 28 22 449% 49
All ages 108 58.1% 186 103 41.2% 250 211  48.4% 436 ***

* :p<0.05, ** :p<0.01, *** : p<0.001
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having higher proportions of subjects with no decayed teeth when compared to irregular
attenders.

6.2.4 Missing teeth
In the following analyses, the mean numbers of missing teeth, and the distribution of
missing teeth are analysed in relation to area of residence and dental attendance pattern.

In Table 6.18, the mean numbers of missing permanent teeth of "affluent” respondents
for all ages and for every age group separately, are shown. These values were
significantly lower for the affluent than for their "deprived" counterparts.

For the "affluent" population, the mean number of missing teeth ranged from 4.0 to
10.2, and for the "deprived” from 6.3 to 18.0 among the different age groups. In both
cases, the mean number of missing teeth increased with rising age (Fig. 6.7). Statistical
analyses showed that the differences in the mean numbers of missing teeth became
highly significant (p<0.001) after the age of 25 years.

Similar analyses (Table 6.19) comparing regular to irregular attenders, showed that
regular attenders had a significantly lower (p<0.001) mean number of missing teeth
(6.7) as compared to irregular attenders (10). Analysis by age group showed that from
25 years and older, irregular attenders were found to have significantly more teeth
missing, the differences becoming highly significant for 45- to 65-year-olds.

The distributions of the numbers of missing teeth by area of residence and dental
attendance pattern are detailed in Tables 6.20 and 6.21. Overall, only 2.7% (12) of the
respondents had no missing teeth, 34.7% (152) had 1 to 5 missing teeth, 38.4% (168)
had 6 to 11 missing teeth, and 24.2% (106) had 12 or more teeth absent. Statistical
analysis detected highly significant (p<0.001) associations between the number of
missing teeth, and both area of residence and dental attendance pattern, the trend being
that "affluent” and regular attenders were likely to have fewer missing teeth.

6.2.5 Filled teeth

The mean numbers of filled teeth, their distribution, and the proportions of dentate
respondents with 12 or more filled teeth, were examined in relation to area of residence
and dental attendance pattern.
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Mean number of missing permanent teeth by area of residence

AGE AFFLUENT DEPRIVED
(yrs) x SD n X SD n
16-24 4.0 24 44 6.3 3.8 47 **
25-34 5.1 3.7 39 8.7 58 92 *x*
35-44 6.0 3.6 47 10.9 6.1 49 ***
45-54 8.9 49 42 16.9 7.3 28 kkx
55-65 10.2 6.0 35 18.0 4.7 15 ***
All dentate 6.7 4.8 207 10.3 6.7 23] ¥k
**  1p<0.01
*** : p<0.001

Figure 6.7 : Mean number of missing permanent teeth by area of residence
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