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ABSTRACT

There is an increasing awareness of the need for
measures of the social and psychological consequences of oral
disorders. There are data on the social and psychological
impacts of oral disease, but they do not measure the
seriousness of the impacts. Therefore further research is
needed on socio-dental indicators to develop simple,
comprehensive, valid and reliable measures of dental
functioning that can be linked to clinical status measures.

The main objective of this research is to develop a
socio~-dental method which includes measures of how oral health
status affects the quality of daily living and links that to
clinical status. The measure will include social and
psychological dimensions as well as clinical measures. The
hypothesis is that the degree of the impact of the mouth in
terms of self-image, performance, comfort and symptoms affects
people socially and psychologically. Based on categories
developed by Cushing (1986), the Social Impact of Dental
Disease, the questionnaire being proposed includes the
following dimensions: appearance, pain, comfort, eating
restriction and general performance.

The dimensions have been validated and reliability has
been tested. Furthermore, utility weighting for questions is
discussed. A final score for each dimension and for all
dimensions together was calculated by summing question scores.

From this three different groups were formed: the satisfied,
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the relatively satisfied and the dissatisfied. Their clinical
status was analyzed.

The questionnaire has been tested in Brazil, on a sample
of 662 people, aged 35 to 44 years, of two social classes and
both genders. The clinical oral measure used is the DMFT, and
three groups have been selected : low, median and high DMFT.

This study presents a measure of how oral health is
perceived and how it affects people's life, dealing equally
with negative and positive contributions to quality of life.
Combined with clinical status measures it should improve

estimates of need.
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CHAPTER 1

LITERATURE REVIEW

1.1. Introduction

In the last few decades it has been recognized that there
is a need for global and individual health status indicators
in addition to the traditional mortality and morbidity
statistics (Andrews, 1981). As societies evolve, health
problems alter in salience and new health indicators must be
chosen to reflect changing health issues. The resolution of
one type of health problem reveals a new layer of concerns.
The identification of new concerns tends to increase the need
for new indices of health to monitor progress towards the new
goals, and so the cycle begins again. Rising expectations have
led to a shift away from viewing health in terms of survival,
through a phase of defining it in terms of freedom from
disease, thence to an emphasis on the individual's ability to
perform daily activities, and now to the current emphasis on
positive themes of happiness, social and emotional well-being,
and quality of life.

In the dental field, escalating costs, the emphasis on
treating episodic illnesses and the realization that the
health care system has less impact on health than socio-
economic and lifestyle variables, are all factors which have
contributed to the need to determine new measures of oral
health (Nikiforuk and Nikiforuk, 1979).

Research on the design of health indicators has involved
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collaboration between medical scientists and social
scientists, with contributions drawn from economics, sociology
and social psychology (Elinson, 1979). Indicators of health
are chosen to reflect both problems of social concern and
problems for which improvement is sought. One of the central
issues that must be addressed in the design of health
indicators is that of defining health and developing measures
to assess the health status of populations.

In general terms, the main stages in the construction of
socio-medical indicators of health status according to Chen
and Bryant (1975) include:

1. Conceptualization of health

2. Dimensions to be included in health measures

3. Methodology in developing measures including the division
and validation of measures .

In what follows each of these individual stages is discussed.

1.2. Definitions of health

A number of definitions of health have been proposed.
Although it is assumed that health is a goal for everyone,
differences exist when health is defined by individuals or by
society. 'It is not easy to find a formula of health broad
enough to encompass the requirements of a stevedore, a New
York bus driver and a contemplative monk' (Dubos, 1960). A
social definition of health includes concepts which have
meaning for both society and for the individual. For an

individual to be designated 'ill' or 'well' a consensus
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between the individual and others who serve as status definers
is required (Twaddle, 1974). This combination of
professionally defined status and needs together with those
determined by persons with health problems and who are said to
be in need of services should provide a more complete
assessment of health status and needs for care (Patrick,1979;
WHO, 1982). In an attempt to resolve this problem the need for
measures of both social preferences for health status and
consumer preferences for health care have been recognised
(Walt and Vaughan, 1981). These indicators are not intended to
replace traditional measures of population health but are
supplementary to the latter, providing information about how
people feel as opposed to how long they live and what maladies
they suffer from. These indicators are of particular
importance in understanding the impact of many of the chronic
diseases, including among them dental illnesses. Therefore,
the concept of functional ability and status followed by
broader concepts of positive health, social health and quality

of life have been proposed.

1.2.1. The concept of functional ability

Functional status 1is based on the 'International
Classification of Impairments Disabilities and Handicaps'
provided by the World Health Organization - WHO (WHO, 1980).
The WHO has provided definitions for the terms 'impairment,
disability and handicap' and 1linked them together,

conceptually, in the following schematic way:
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Disease or

disorder --> Impairment --> Disability =--> Handicap
Examples of this are:

Blindness =--> Vision ---> Seeing =------ > Orientation
Rheumatism --> Skeletal --> Walking =------ > Mobility

In that classification, impairment is defined as 'loss or
abnormality of psychological, physiological or anatomic
structure or function' and disability as '... any restriction
or lack (resulting from an impairment) of ability to perform
an activity in the manner or within the range considered
normal for a human being' and handicap as '... a disadvantage
for a given individual, resulting from an impairment or a
disability, that limits or prevents the fulfilment of a role
that is normal (depending on age, sex and social and cultural
factors) for that individual.' (WHO, 1980).

While impairment is concerned with biological function,
disability is concerned with activities expected of the person
or the body and functional handicap represents the social
consequences of impairments or disabilities.

Functional status, besides relying upon the above
definitions, is related to the ability to perform social
roles, measuring the effects of disease rather than the
disease itself. Functional status is just one component of

health.

1.2.2. The concept of positive health

The WHO (1958), in its 1946 constitution, defined
health as 'a concept of complete physical, mental and social

well-being and not merely the absence of disease and
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infirmity'. Despite wide criticism for being too broad and
abstract, three aspects of this definition in particular are
important. Firstly, human beings are viewed as biological,
psychological and sociological entities. Secondly, health is
identified as a state which concerns the individual and must
be described in terms of an individual's reactions (Elinson,
1979). Thirdly, the definition has generated a new focus on a
broader, more positive concept of health, rather than a
narrow, negative disease-based focus (Seedhouse 1986).
Presently, there is broad agreement that the concept of

positive health involves more than the absence of disease or
disability and implies ‘completeness' and 'full functioning'
or 'efficiency' of mind and body and social adjustment
(Bowling,1991). Beyond this there is no other broadly accepted
definition. Positive health can be described as the ability to
cope with stressful situations, the maintenance of a strong
social-support system, integration in the community, high
morale and life satisfaction, psychological well-being, and
even levels of physical fitness as well as physical health

(Lamb et al, 1988).

1.2.3. The concept of social health

Social health has been conceptualized as a broader view
of health than simply reporting of symptoms, illness and
functional ability (Donald et al, 1978). It has been viewed as
a dimension of individual well-being distinct from both

physical and mental health. Social health has also been
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conceptualized as being a separate component of health status,
in terms of the degree to which people function adequately as
members of the community (Renne, 1974). Lerner (1973) noted
that health status may be a function of non-health factors
external to the individual, such as the environment, the
community and significant social groups. Social support can
thus be regarded as a key concept in theory and research on

'social health'.

1.2.4. The concept of quality of life

Some authors extend the definition of health to include
'quality of life' (Andrews and Withey, 1974). Others regard
health as only one of the various components of quality of
life (Elinson, 1979). However defined, it is assumed that
quality of life is a legitimate aim for public policy and
resources (Gerson, 1976). Measures of quality of 1life have
two features in common; structure and content. Firstly, they
tend to reflect a multidimensional conceptual approach, which
frequently involves four dimensions: physical health (eg.
somatic sensations, disease symptoms), mental health ranging
from a positive sense of well-being to non-pathological forms
of psychological distress to diagnosable psychiatric disorder,
social health including assessment of both quantitative and
qualitative aspects of social contacts and interactions, and
functional health including both, physical functioning in
terms of self-care, mobility and physical activity level, as

well as social role functioning in relation to family and
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work. The objective is to provide a relatively broad coverage
of relevant health dimensions. Secondly, they rely on the
subjective judgement of the patients themselves, rather than
on ratings provided by physicians, nurses, family members or

other third parties (Aaronson 1988).
1.3. Measures of health

Recently, with the increasing focus on health promotion,
research on indicators of positive health has intensified and
has yet again been stimulated by the WHO (Abelin et al, 1986;
Anderson et al, 1989). Progress has sometimes been slow due to
differences of opinion between researchers and policy-makers
on issues such as the definition and measurement of health. On
the one hand, researchers tend increasingly towards self-
ratings of present health, personal evaluation of physical
condition, feelings of anxiety, feelings of general positive
effect, and future expectations about health. On the other
hand, policy makers may prefer more explicit indicators, such
as limitations in activities of daily living, confinement to
bed due to ill health and ratings of intensity, duration and
frequency of pain, in the formulation of health policy (Noack
and McQueen, 1988).

Relatively useful attempts in constructing subjective
behavioral measures that were derived from interviews with lay
people are the Index of Well-Being (Fanshel and Bush,.1970),
the Sickness Impact Profile (Bergner et al, 1976) and the

Nottingham Health Profile (Hunt and McEwen, 1980). Those
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measures are Jjustified by the fact that behavioral
manifestations are quite easy to measure. These indices reject
all illness not manifested behavioral, except for the
Nottingham Health Profile that involves both behavioral and
feeling states. The Index of Well-Being focuses on present
level of functioning, independently of prognosis, where
function 1is 'the ability to carry out one's normal
activities'. It uses dimensions of social activity together
with a symptom/problem complex to classify individuals into
one of 43 levels of well-being. The major use of the Index of
Well-Being is primarily as a measure of population health
status to monitor changes over time. Another use of the index
is in large scale evaluations of health programmes involving
many people. The Sickness Impact Profile focuses on
behavioral or performance dimensions on sickness related
dysfunctions and contains 136 statements on health related
dysfunction within twelve areas of activity. It was developed
to provide a measure of perceived health status that is
sensitive enough to detect changes or differences in health
status that occur over time or between groups. It was designed
to be broadly applicable, and intended to provide a measure of
the effect or outcomes of health care that can be used for
evaluation, programme planning and policy formulation. The
Nottingham Health Profile is a two part instrument. The first
measures perceived health problems while the second part
assesses the extent to which such problems affect activities
of everyday life. It measures perceived health problems in six

fairly broad areas of functioning. It is sensitive enough to
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be used with groups of disabled persons and instead of a
single summary score being derived from the profile, six
scores are obtained, one for each dimension measured.

Although a criterion for quality of 1life and its
components can be specified for broader populations of healthy
and ill persons, it can often be important to know how they
vary in their importance for the different subgroups within
these populations. For example, some subgroups may assign more
importance to family roles than to work roles. The different
weighting that people assign to particular roles should be
reflected in the evaluation a researcher makes of the
person's quality of life. Much variation in criteria may be
dependent on the severity or the stage of the disease. A
person without teeth will accept a lower capacity for chewing
than people with more teeth. Perhaps old people will accept
much more discomfort from their teeth than young people
because of their body condition and adaptation to this
condition. There 1is therefore a need to consider the
importance that different subgroups of patients may assign to
the components of quality of life.

The relationship between oral disease and quality of life
has been investigated by a number of authors (Cushing et al,
1986; Strauss et al, 1988; Reisine, 1989; Locker, 1992).
Although dental disease impacts significantly on many people's
lives, measurement of its effects is difficult. For instance,
work loss due to dental disease is not a sensitive indicator.
It does not measure reduced productivity while at work

(Reisine, 1984). On the other hand, despite the fact that the
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measurement of masticatory inefficiency is a relatively simple
procedure, it is possible to consume and digest an adequate
diet without chewing (Eﬁtinger, 1987). Additionally, it has
not been possible to show the relationship between decreased
ability to chew and the existence of gastric problems (Hunt,
1985) . Conversely, it has been shown that people with an
inadequate dentition claimed that the time spent eating a meal
is a source of embarrassment to them,leading to social
isolation and depression and certainly having an impact on
their quality of 1life (Smith and Sheiham, 1979). Ettinger
(1973) has identified a 1list of foods avoided by many
edentulous subjects, noting that many of these foods have a
high protein and vitamin level.

It can therefore be claimed that dentistry has focused on
the wrong measures of social functioning and self-esteem to
show that oral health improves the quality of an individual's
life. Reisine (1981) in her review of socio-dental indicators
reveals that research data available on the social impact of
dental disease is limited and relates mainly to acute dental
episodes which gives rise to the disruption of normal
activities (Gerson, 1972; US Dept of Health, 1978; Sheiham and
Croog, 1981). Of the non-acute dental conditions, only
malocclusion and dental facial anomalies have received much
attention regarding their social and psychological
consequences (Schroeder, 1972; Rutzen, 1973; Shaw, 1982).

During the 1980s, the movement towards socio-medical
indicators which blossomed in medicine in the 1970s, started

in dentistry in relation to socio-dental indicators.
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Traditional oral health measures have dealt primarily with
decayed, missing and filled teeth, and periodontal health of
populations from an epidemiologic perspective. However these
measures alone do not fully explain an individual's need and
demand for dental care, which are also defined by economic,
social, and cultural factors. In order to incorporate those
factors, several authors stressed the necessity of subjective
measures of perceived needs and health status of consumers
(Cohen and Jago, 1976; Sheiham and Croog, 1981; Nikias, 1985;
Cushing et al, 1986; Locker, 1988; Reisine, 1989; Cushing,
1991).

In an attempt to give flesh to the rather abstract
concept of health contained in its definition, the World
Health Organization produced tentative suggestions with
respect to acceptable levels of oral health. Those suggestions
set goals to be achieved by European populations by the year
2000. These include, in addition to clinical goals for each
age group, satisfactory prosthetic replacement for aesthetic
reasons, freedom from pain, freedom from unacceptable deposits
and intrinsic anomalies, and the possession of an occlusion
which is functionally and cosmetically acceptable (WHO, 1982).
While clinical data, which makes it possible to evaluate the
fulfilment of these goals already exist for many countries,
there is a lack of information on social parameters. To obtain
such social information new oral measures based on oral health
definitions are needed. With this motivation some definitions
that attempt to strike a balance between the viewpoints of

individuals and professionals have been proposed. In 1982, the
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WHO provided the folloQing definition: 'the retention
throughout life of a functional, aesthetic, natural dentition
of not less than 20 teeth and not requiring recourse to a
prosthesis'. Later on the goal of 'freedom of pain' was
included in that definition. Locker (1988) adapted the World
Health Orgahizatibn model of functional disability to be used

as a dental model. This is shown schematically (Table 1.3.1).

Table 1.3.1. WHO (1980) model as adapted by Locker (1988).

' Y DEATH

DISEASE ——> IMPAIRMENT — FUNCTIONAL —»DISABILITY-> HANDICAP

LIMITATION :[
l———> DISCOMFORT

Locker illustrated his dynamic model by referring to a study
by Smith and Sheiham (1979) concerning oral health problems of
the elderly. 'Because many of the elderly they interviewed
were continuing to manage with poor and ill-fitting dentures,
edentulism (impairment), largely the result of caries and
periodontitis (disease), resulted in difficulties in chewing
(functional limitation) which in turn restricted their ability
to eat (disability). Many were unable to eat foods of their
choice, and many found that it took much longer for them to
complete their meal. This detracted from the pleasure of
eating, caused embarrassment, and detracted them from eating
with others (handicap). Many also reported social discomfort

because of the poor appearance of their dentition and
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difficulties with talking and singing' (Locker,1989).

1.4. Dimensions in oral health indices

Quality of life instruments tend to be characterized by
a multidimensional structure which allows a broader coverage
of relevant variables. For instance, oral conditions have
their greatest psychosocial impacts on pain, impaired
appearance, speech or taste and other elements related to
quality of life (Reisine, 1985). In the last decade several
studies highlighted those impacts.

Dental pain is common. Each person has, on average, three
days of dental pain per year (Miller, 1975). Locker (1992)
reported 37.2% people having one or more symptoms of pain. If
denture-related pain was excluded the figure fell to 27.8%.
Thirty two percent of the sample of elderly subjects in Smith
and Sheiham's (1979) study had pain. In a telephone survey 13%
of respondents reported temporomandibular joint pain (Locker
and Slade, 1988). Although there is some evidence that pain
appears to cause eating problems and a change in diet and
disruption of daily activities (Locker and Grushka, 1987;
Cushing, 1986) further research is needed to assess the
severity of oral pain symptoms (Cushing, 1991).

The social significance of food and the enjoyment of
being able to participate in a meal with a family and friends
has led some authors to point out that eating problems may
have an emotional impact (Smith and Sheiham, 1979; Epstein,

1987). Agerberg (1981) reported that chewing ability is
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related to the number of teeth (more than seven teeth lost)
and wearing of full dentures. In addition, Kayser (1981)
suggested that a minimum of 24 teeth for younger people and 20
teeth for older people over 45 years of age is sufficient to
maintain oral functioning without need of prosthesis.

Concern over the appearance of teeth has led some
individuals to experience restriction in communication with
others by way of talking, 1laughing, smiling and kissing
(Cushing et al, 1986; Locker and Gushka, 1987; Strauss et al,
1988) .

Although it may be argued that many important subjective
impacts caused by oral status have already been identified,
instruments used to collect data on those impacts remain quite
limited. Some instruments cover 1limited areas of human
activity, and others which have been expanded using some of
the domains addressed by measures such as the Sickness Impact
Profile (Bergner at al, 1981) require further development,
testing and validation.

In terms of quality of life some instruments which cover
a broader spectrum were proposed. In particular;

1. Testing existing measures of health and quality of life.

Reisine (1989) studied the impact of various dental
conditions (TMJ disfunction, advanced periodontal disease and
poor denture status) using a ﬁumber of quality of 1life
measures, social functioning was measured using the Sickness
Impact Profile (Bergner et al, 1976); well-being assessed
using the Gill Well-Being Scale (Gill, 1984), Spielberg State/

Trait Anxiety Scale (Spielberg, 1970), and the Corah Dental
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Anxiety Scale (Corah, 1969); symptoms were measured by the
Kiyak Oral Functioning Scale (Kiyak, 1984), the McGill Pain
Questionnaire (Melzack, 1975) and the West Haven
Multidimensional Pain Inventory (Kerns, 1985). The
instruments used in this study were sensitive to differences
amongst patient groups and hold promise for further
development of quality of life indicators for use in
epidemiological surveys and clinical dental trials. Another
study as an example of using existing measures of health was
done by Shaub (1984). Shaub applied the Sickness Impact
Profile (Bergner et al, 1976) in measuring oral disease in
young army conscripts in the Netherlands and showed negative
results in almost all areas of behavioral functioning in the
Index affected by problems of the mouth and teeth. As a result
he concluded that a more sensitive and specific oral health
instrument is needed.

2. Development of socio-dental indicators and measures

specific to oral conditions.
Reisine (1985), based on Nikias' (1979) definition of socio-
dental indicator as a 'measure of the extent to which oral
conditions disrupt normal role function', used the data of a
US National Health Survey to show that 4.9 million days of
restricted activity, 6.7 million days of bed disability and
7.1 million days of work loss in 1981 resulted from dental
conditions. Ettinger (1987) compared more recent data on
dental conditions, pneumonia, acute eye, urinary and ear
conditions, skin conditions and headache and found that oral

conditions ranked fourth on number of days of disability in
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that year.

Cushing et al (1986) developed indicators of the impact
of dental disease as experienced by people in terms of pain,
anxiety and dysfunction. The clinical indices of oral status
they investigated were dental, periodontal and prosthetic
status and treatment needs. Social and behavioral factors,
including gender, age, social class and dental attendance
patterns were also investigated. A questionnaire based on four
categories; functional, social interaction, comfort and well-
being and self-image (Table 1.4.1), was developed to measure
the social and psychological impact of dental disease. A score
for each individual was constructed from responses to
questions related to these five categories. A total impact
score was derived by adding together, for each individual, the
scores obtained for each different category. Two total impact
scores were used, one including and another excluding
discomfort, in order to measure the difference between the
inclusion or not of relatively common problems of discomfort.
No attempt was made to measure severity within each impact
category. It was assumed that the score for each individual
provided at a crude level some measure of severity, since the
higher the score the greater the number of impacts. The
questionnaire was tested in a sample of 414 men and women aged
16 to 60 years from the North of England. One half of the
dentate people involved presented food packing and/or
sensitivity to cold, one quarter had toothache, one fifth had
eating restrictions and one seventh had communication

restriction and dissatisfaction with appearance of teeth.
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Denture wearers had a higher impact on eating restrictions
than the dentate subjects (one third of partially dentate
individuals and half of the full denture wearers presented
difficulties in eating). A difference between gender was found
in terms of communication problems, women being twice as
likely as men to experience communication problems. Increasing
age was associated with more frequent eating and aesthetic
problems. There was a difference in communication restriction
by social class. Those who reported having eating problems had
a higher DMFT and lower number of functioning teeth (number
of sound and filled teeth) (Sheiham et al, 1987) than those
with no problems. Dental pain and discomfort were associated
with higher mean decay scores. Dissatisfaction with dental
appearance was associated with one or more decayed tooth,
almost two or more missing teeth and three fewer functioning
teeth. Communication restriction was associated with decay
status and functioning teeth. Those observations are

summarized (Table 1.4.1).
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Table 1.4.1. Social impact of dental disease categories
(Cushing et al, 1986).

Impact category

Functional 1. Eating

Social 2. Communication
interaction

Comfort and 3. (i) Pain
wellbeing (ii) Discomfort
Self-image 4., Aesthetics
Total impact Score (0-4)

Sum of categories eating,
communication, pain and
aesthetics

Total impact Score (0-5)
Sum of categories eating,
communication, pain,
discomfort and aesthetics

A score of 1 1is given to the impact category if a positive
response has been given to any of the items included in the
category.

Cushing in her study developed a subjective measure with
a score for each dimension and a total final score
including all dimensions. To obtain a score for each dimension
Cushing did not attempt to add items, she considered 0 for
those who did not present any impact and 1 for those who
presented 1 or more impacts. Therefore the severity within
each impact category was not measured. In addition, no attempt
was made to assess the different weights respondents attribute
to the different items and dimensions involved. Therefore
for practical purposes equal weights were implicitly assumed.
Consequently, the measure did not detect the importance
different sub-groups attribute to impacts in their daily

living.
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Strauss et al (1988) developed a 25 item 'Dental Impact
Profile' (DIP) to measure dental effects on life quality and
social function. The 'Dental Impact Profile' consists of 4
subscales, eating, health/well-being, social relations and
romance (Table 1.4.2). The measure was tested on college
students, private dental recall patients and old people at a
day-centre. Responses were combined into positive and negative
answers, excluding the 'no effect'. Gender, race and education
were tested in the three samples and no significant influences
were found. Age showed a significant effect on the
health/wellbeing, romance and eating subscales. Impact on
eating and health/wellbeing were lower in college students
than on the other two groups. Romance had a lower impact on
old people and no difference between groups was found on the

social relation subscale (Table 1.4.2).
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Table 1.4.2. The 'Dental Impact Profile' (Strauss et al,
1988).

Eating . Eating
. Chewing and Biting
. Enjoyment of eating
. Food choice
. Tasting

Health/ Well-being . Feeling comfortable
. Enjoyment of life
. General happiness
. General health

. Appetite

. Weight

. Living a long life
Social Relations . Facial appearance to other
people . Facial appearance (to self)

. Smiling and laughing

. Moods

. Speech

. Breath

. Confidence in the presence of

others

. Attendance at activities
. Success at work
Romance . Social life
. Romantic relationships
. Having sex appeal
. Kissing

Strauss et al (1988) did not have a final score either
for dimensions or for the total instrument. In addition, the
different importance respondents attributed to items and
dimensions was not assessed. This subjective measure did not
reflect the total impact respondents had in each dimension and
did not detect the importance of those impacts in people's
daily living.

Rosenberg et al (1988) developed the 'Dental Functional
Status'. The 'Dental Function Status' covers lack of oral pain
and discomfort and a person's ability to chew, speak and
interact with people without being self-conscious about

appearance. It involves four scales, psychosocial, mechanical,
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role limitation and self-care each consisting of 25 items
(Table 1.4.3). Clinical measures to be tested were obtained
from the dental charts of each participant. Radiographs were
evaluated for decayed, missing and filled teeth and for
previously <charted existing status of dentition and
periodontal charting. In this study a general health
subjective measure and a quality of life index were also
used. The general health index ('Rand Medical Functional
Status') gathered information on medical functional
limitations (mobility limitation, restriction on role related
activity, physical limitations and self-care). In addition,
respondents were asked to rate their perceived general and
oral health status. Forms of preventive health behaviour were
investigated in terms of physical exercise (number of days per
week), smoking habits (frequency and duration) and diet (the
extent to which special diets were followed and whether they
were recommended by a physician or followed under the
respondents own discussion). The quality of 1life index
consisted of 18 items about social support, physical health,
role functioning, daily routine and general life enjoyment.
A random sample of 159 dental <clinic patients were
interviewed. Forty-four percent of the variance in the
'Dental Functional Status' was explained by periodontal
status, age and amount of exercise undertaken.

The clinical measures for decayed, missing and filled
teeth were found not to be significant factors in defining a
patient's dental functional status. The 'Dental Functional

Status' was not significantly correlated with age, sex and

34



education (p<0.01). Perceived dental health was significantly
(p<0.05) correlated with days of pain, dental and medical

functional status but not with age.

Table 1.4.3. The 25-item 'Dental Functional Status' (Rosenberg
et al, 1988).

Psychosocial . personal contacts,
embarrassment and low
self-esteem

Mechanical . limitations in chewing,
speaking and opening wide
and consuming different
types of food because of

pain
Role limitation . daily activities of work,
housework or school
Self-care . ability to brush and floss

Rosenberg et al (1988) did not attempt to assess the
importance respondents attributed to the different items and
dimensions in her study. Therefore the different importance
sub-groups give to impacts in their daily living could not be
detected.

Gooch et al (1989) developed the 'Dental Health Index'
consisting of three questions (Table 1.4.4) to explore the
personal impact of dental problems in terms of pain, worry and
conversation avoidance as much as factors associated with
those impacts. 1.658 participants were questioned as part of
the Rand Health Insurance Experiment (RHIE). In this study the
relationship between oral health and social, mental, general
and physical health was explored. Other variables examined
were DMFT index, individuals components of DMFT index,

Russell's Periodontal Index, age, sex, education, income and
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marital status. Worry was the most frequently reported impact
(41%) followed by pain from teeth or gums (29%) and
conversation avoidance with others because of problems with
teeth or gums (10%). The 'Dental Health Index' varied weakly
but still significantly with race, education and income. Sex,
age and marital status were not significant. Decayed, missing
and filled teeth and the periodontal index showed a
significant correlation with the subjective measure. The index
was explained in less than 5% by sociodemographic variables
and more than 10% by decayed, filled, missing teeth and
periodontal status. The 'Dental Health Index' presented a
significant association with mental, physical and general
health. No significant association was found with

social health index.

Table 1.4.4. The 'Dental Health Index' items (Gooch et al,
1989).

Pain During the past three months, how much pain
or distress have your teeth or gums caused
you?

Worry During the past three months, how much have
your teeth or gums worried or concerned
you?

Avoid During the past three months, how much pain

conversations or distress have your teeth or gums caused
you?

Gooch et al (1989) developed a quite limited measure by
working only with three questions. Further work is needed to
select more items to compose the instrument so that a more
reliable index score may be obtained. Furthermore, an

individual score for each dimension should be reported prior
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to generating a total score. In addition, no attempt was made
to weight items and dimensions and consequently, the different
importance sub-groups attributed to impacts could not be
assessed.

Atchinson et al (1990) developed the 'Geriatric Oral
Health Assessment Index' (GOHIA) designed to assess oral
health problems of older adults (Table 1.4.5). The instrument
consists of 12 items grouped in one single construct and did
not contain subscales. It was administered to two independent
samples. In a large-scale field test 1.755 people with a
minimal age of 65 took part. Respondents who had a better
education were white and the ones with higher incomes had a
more positive impact. In addition, those who tended to have
from 21 to 32 teeth, did not have a removable denture, and
felt they did not need dental treatment presented more
positive impacts. Objective clinical measures of oral health

were significantly correlated (p<0.001).

Table 1.4.5. The 'Geriatric Oral Health Assessment Index'
(GOHIA) (Atchinson et al, 1990).

1. Eat without discomfort

2. Limit foods - dental problems
3. Trouble biting, chewing

4. Trouble speaking

5. Uncomfortable eating with people
6. Nervous/ self-conscious

7. Limit social contacts

8. Worry/ concern

9. Use medication for teeth

10. Teeth or gums sensitive

11. Pleased with looks

12. Swallow comfortably
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Atchinson et al (1990) only offered one global score in
their measure, leading to a 1loss of information and a
difficult interpretability of the relationship between
subjective impacts and clinical variables. Although this
measure consisted of questions covering broader aspects of
quality of life, all items were eventually grouped in only one
dimension. A selection of items to be combined into more than
one dimension should have been done. In addition, no
assessment was made of the different importance respondents
attribute to items and dimensions.

Chen (1991) using data from the New Zealand National Oral
Health Survey, including adults of 35 to 44 and 65 to 74 years
old and children of 12 to 13 years old, related biological
measures of oral status to quality of life indicators. The
quality of life measure consisted of three scales: symptoms,
perceived well-being and 1level of functioning. An extra
dimension was included for those who wore dentures (Table
1.4.6). A final score for each dimension was obtained by
adding up items. The socio-demographic variables assessed were
gender, age, education, occupation, income, general health and
geographic region. Of those, the significant variables were
age, general health and geographic region. Of the oral health
status, number of decayed teeth was significant for all
dimensions, number of missing teeth was significant for well-
being and function and number of filled teeth were significant
for well-being. She also related oral health behaviour
(brushing, flossing, symptomatic visit and asymptomatic visit

to the dentist) to the quality of life measure. Of those
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variables, the symptomatic visit was significant for symptom
and function and the asymptomatic visit was significant for

well-being.

Table 1.4.6. Items included in the three scales of the quality
of life measure (Chen, 1991).

1. Symptom Number of symptoms
0
1
2
3
4
5-8
2. Well-being Fair, poor or very poor

Perceived oral health

Dislike the way teeth/

dentures look
3. Function Avoid laughing

Avoid conversation

Avoid meeting

Others joke about teeth

Unable to chew hard food

Have limited activities due to

pain

Miss school due to pain

Have trouble sleeping due to pain
4. Problems with dentures Have problems when wearing

dentures

Talking clearly

Eating

Fit of dentures

Soreness

Chen (1991) did not attempt to obtain a total final
score or to weight items before adding them together in each
scale. Therefore, the importance respondents attributed to
individual items was not assessed and different subgroups
within a population could not be detected.

Locker (1992) using data taken from the Ontario Study of
Oral Health of Older Adults, conducted a 1longitudinal

epidemiological survey of oral health and treatment needs of
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907 adults aged 50 years and over from two metropolitan and
non-metropolitan communities in Ontario, Canada. Based on his
model (Table 1.3.1), data on impairment, functional
limitation, pain and other symptoms and complaints, disability
and handicap were collected using different scales for each

category (Table 1.4.7).

Table 1.4.7. The Ontario Study of Oral Health of Older Adults:
categories and measures used (Locker, 1992).

Impairment clinical measure of oral health
Functional 'Index of chewing capacity'
limitation (Leake, 1990)

Pain and . a nine-item pain inventory
other symptoms . a thirteen item inventory

and complaints (consisted of items derived

from previous studies
(Berkey et al, 1985))
Disability and . a seven-item scale of the
handicap social and psychological
impact of oral disorders
. a single item about the extent
of worry or concern caused
by oral health problems
. a three item index of
satisfaction with oral
health

The sociodemographic variables analyzed were gender, age,
marital status, household income and educational status. The
clinical variables considered were dental status
(dentate/edentulous), number of missing teeth and number of
natural functional units. In addition, the number of decayed
coronal and root surfaces and the mean periodontal attachment
loss (measured at two sites on each remaining tooth) were

studied. Twenty four percent of the sample were edentulous.
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Thirty percent of the sample reported limitations in chewing
or biting (edentulous were found more likely to have chewing
limitations than the dentate population). Thirty seven percent
of the respondents reported one or more pain symptom while
thirty-eight percent of respondents presented one or more
impacts on social and psychological scales. Eighteen percent
of the respondents were worried 'quite a bit' or a 'great
deal' about appearance or health of their mouth.

The five sociodemographic variables studied were
associated with subjective measures (Table 1.4.8). Clinical
variables presented a weak but significant (p<0.001)
correlation with subjective measures except for pain symptoms.
The number of missing teeth and mean periodontal attachment

loss were significant predictors of impact scale scores.

Table 1.4.8. The Ontario Study of Oral Health of Older Adults:
sociodemographic variables which were significantly associated
with subjective measures (Locker, 1992).

SUBJECTIVE MEASURES SOCIODEMOGRAPHIC VARIABLES

Psychosocial impacts age, marital status, income
and education

Worry about appearance age and gender

or oral health

Pain gender, income and education

Other symptoms marital status and income

(eg: halitosis, dried

mouth)

Chewing ability age, gender, marital status,
income and education

Dissatisfaction marital status, income and

with some aspect education

of oral health
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Locker (1992) used measures which were simple to
administer, but his scale measuring social and psychological
impacts was limited to only two areas of human activity. This
scale might be expanded to cover areas such as emotional
behaviour, work and leisure. In addition, no attempt was made
to assess the importance that subgroups within a population
attributed to different impacts in their daily living.

Slader and Spencer (1991) are developing the 'Oral Health
Impact Profile', a scaled index of the social impact of oral
disorders. This measurement is based on the theoretical model
proposed by Locker (1988) (Table 1.3.1). It consists of 49
items grouped in seven subscales. The relative importance of
statements within each subscale was assessed using Thurstone's
method of paired comparisons.

This instrument was not assessed during the present
study. The only relevant observation that can be raised is
that the measure does not attribute weights to different
dimensions and that no final score 1is obtained for the
instrument. Therefore, the importance different sub-groups

attribute to impacts could not be detected.

1.5. Discussion

Most the subjective dental measures described in the
studies surveyed above cover broader and similar categories of
quality of life. Cushing et al (1986) had functional, social
interaction, comfort and self-image sub-scales. Strauss et al

(1988) included self-image in social relations dimension and
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had romance as a new category. Rosenberg et al (1988)
included pain and functional status in a mechanical category,
while self-care was included as a new dimension. Gooch et al
(1989) found that three questions, attempted to cover pain,
social relations and worry with mouth. Atchinson et al (1990),
despite having questions covering function, social contacts
and worry with mouth, after conducting factor analysis, ended
up including all items into one single dimension. Finally,
Locker (1992), considered dimensions such as disability and
handicap, social interaction and self-image categories.

Items for the measures described, with the exception of
the 'Oral Health Impact Profile' (Slader and Spencer, 1991),
were grouped without being assigned weights. This is
equivalent to implicitly attributing equal weighting to each
of the items involved. A fundamental problem which arises
from this is that some items may be more important to the
construct underlying the scale than others and should
therefore contribute more to the total score (Bowling, 1991).
On the other hand, Streiner and Norman (1989) concluded that
when the scale has more than 40 items or when items are fairly
homogeneous, differential.weighting'contributes little, except
complexity to the scoring. Further tests should therefore be
conducted on those measures to verify if weighting is
important or not.

All subjective measures described had items added ﬁp into
total scores for each dimension, except for the 'Subjective
Dental Health Index' (Gooch et al, 1989) and the 'Geriatric

Oral Health Assessment Index' (Atchinson et al, 1990), which
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grouped all items in one single total score. These last two
measures were criticized, because they compound separate
dimensions of human experience in one result, making this
result difficult to interpret (Locker, 1992). Despite this
criticism, it should be stressed that a total score is
important since sometimes dimensions did not impact separately
on people but simultaneously with a resulting combined impact.
For instance, if people have an impact from pain and an impact
from appearance at different time periods, this could have a
different effect than from having an impact from pain and an
impact from appearance occurring at the same time. One
suggestion would therefore be to group together dimensions
into a single total score, after considering their different
weights. This would be preceded by adding items of each
dimension into dimension scores. Each dimension would
contribute to the single total score with the product of its
own score by its weight. Having access to dimensions scores
and a single total score would increase the flexibility
offered by the measure in terms of aggregating and
disaggregating the data.

Results from the subjective measures assessed by the
indicators outlined above showed significant but weak,
associations between sociodemographic and clinical variables
in relation to subjective impact of oral status. These weak
correlations can be explained, primarily, because the
relationship between clinical variables and subjective
measures are mediated by functional and experiential variables

such as chewing and pain. In addition, these relationships are
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further mediated by sociodemographic variables among others.
Secondly, these weak associations can be expected given the
nature of the measures employed. For instance, questions
within one subscale may involve impacts which could be

caused by different levels of clinical status. When those
items are added together into one score, they mask this
specific association with that of the clinical status.

Thus, there are theoretical and methodological grounds
for suggesting that associations between clinical and social
impact measures should be expected, but they are unlikely to
be strong. This lack of a strong association means that
definitions of need based on clinical and social criteria will
differ considerably (Locker, 1992). Cushing et al (1986)
suggest that those associations which are significant should
be used to start building a picture of the characteristics,
both clinical and social, of people who experience dental
problems, and additionally to suggest the need for further
research.

The indices reviewed reflect a more positive view
of oral health and are assessing important dimensions of
health which influence the daily life of individuals. Some
requirements and a specific criteria which should be observed

in developing subjective measures are discussed below.

1.6. Methodology and validation in developing indicators

Any index of health status should conform to some well

defined criteria. They should be simple, comprehensive and
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able to isolate impacts which would vary with a real change in
health or functional status. They should also be reproducible,
able to identify target groups, of low cost to apply and
reasonable to all those involved in health policy and research
scientists (Culyer, 1976; Mushkin, 1979).
An index should cover in a clear manner the following

aspects: Purpose, conceptual focus, operational approach,
reliability, validity, sensitivity, utility weighting and

quantitative manipulation (Jette, 1980; Ware et al, 1981).

1.6.1. Purpose

Purpose, refers to the purpose for which the instrument
is intended. For example, as Cushing (1991) points out, socio-
dental indicators will provide information on the impact of
oral diseases on the quality of life of individuals and the
well-being of society. Expanding or modifying definitions of
need by taking into account consumer views of need will
provide a more comprehensive basis for monitoring individual
and societal welfare and for evaluating oral health care
services. Data obtained from these indicators form the basis
for setting oral health goals, help health education planning,
determining which cases and which conditions require treatment
and which should be the priorities for the use of public funds

(Cushing, 1991).
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1.6.2. Conceptual focus

Conceptual focus involves two stages. The first stage
is to determine the extent of coverage of the dimensions of
health. Of the four broad dimensions frequently incorporated
in quality of 1life instruments (physical health, mental
health, social health and functional health) many measures
incorporate variables that are specific to a given disease,
treatment or research situation (Aaronson, 1988). Thus, for
example, quality of life evaluations in dentistry will
usually include self-image (Cushing et al, 1986), the Sickness
Impact Profile included items related to physical,
psychological and social roles dimensions (Bergner et al,
1976) . The second stage is whether the instrument attempts to
measure levels of well-being as well as discriminating at the
illness/dysfunction end of the health spectrum. Relationships
between the various components of health status and quality of
life are difficult to assess. For example, the effect of
activity restrictions on self-reported health or the
relationship between disease progression and perceived quality
of life (Patrick, 1982). The classification proposed by WHO
(1980), of impairments, disabilities and handicaps, which
moves from an individual to a behavioral and a social and
cultural perspective, is a simple linear progression. It has
been modified by Locker (1988) (Table 1.3.1) and described as
a conceptual framework that has been used as basis for the
development of some oral health measurements (Slader and

Spencer, 1991).
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1.6.3. Operational approach

Operational approach, relates to how data are going to be
collected. Dental data, for example, have been collected
through telephone interview (Dillman, 1978), personal
interview (Strauss,1988) or questionnaires (Cushing, 1986). It

can be collected in clinical settings or in the community.

1.6.4. Reliability

Reliability is the ability of an instrument to minimise
error in repeated measures. It can be tested in the following
three ways: test-retest reliability, alternate forms analysis
and internal consistency analysis.

Usually authors apply the internal consistency analysis,
a technique that indicates the extent to which a scale is free
of random error. Examples of internal consistency analysis
are: split half reliability (where items in an instrument are
divided into two equivalent parts and correlations between the
scores on each part are computed); reproducibility (where the
scale must be unidimensional and cumulative); and the
Cronbach's coefficient alpha, (which indicates what the
correlation would be between different versions of the same
measurement, and therefore estimates what the repeatability of
a test is likely to be (Guilford, 1954).

Another way of testing the reliability of a measurement
is the test-retest reliability. This is simply the

correlation between the two scores of a same subject obtained
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on two different occasions. A fundamental associated with the
use of the test-retest reliability is that if the attribute is
subject to considerable variation over the test-retest
interval, then differences between test and retest scores may
reflect 'true' changes rather than represent poor instrument
reliability (Bowling, 1991).

The third test for checking reliability is the alternate
forms reliability testing. Here each person is required to
complete alternate forms of the instrument to be tested. The
major problem associated with the test is ensuring that the
two forms of the instrument are truly parallel (Bowling,
1991).

Ware et al (1981) suggest a number of 'rules of thumb'
concerning reliability:

1- poorer reliability can be expected from short

scales (few items for example),

2- reliability tends +to be lower for
disadvantaged persons (especially in respect of

income and education),

3- higher reliability coefficients cost more than

lower ones, since they require more information -

items or observers or both - so a trade off
between reliability and cost may be required.

1.6.5. Validity

Validity, is probably the most important characteristic
of any health status instrument. It refers to the extent to
which an instrument measures what it is intended to measure.
Three different criteria can be used to check the validity of
an instrument: content validity, criterion wvalidity and

construct validity (American Psychological Association, 1974).
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The first one, content validity, refers to the extent to
which the items of an instrument cover a representative range
of the construct to be measured. Some authors assume that one
form of content validity is the 'face validity' (Bowling,
1991), others do not consider it a 1legitimate basis of
validity (American Psychological Association, 1974; Kaplan et
al., 1976). Face validity is, at the most basic level, a
careful examination of the form of content of the questions
of a measure (Aaronson, 1988). The second criterion to check
the validity of an instrument is criterion validity. It
involves comparing an instrument with an independent criterion
that is a superior, more accurate measure of the construct to
be measured (McDowell and Newell, 1987). Ideally, this
independent criterion should be a 'gold standard'. Criteria
validity is usually divided into two types: concurrent, a
comparison of the proposed measurement with external criteria
at essentially the same point in time; and predictive
validity, when the instrument proposed attempts to predict a

future state (Bowling, 1991). The third type of validity test,

is the construct validity, that is concerned with the extent
to which a particular measure relates to other measures
consistent with theoretically derived hypotheses concerning

the concepts that are being measured. It involves three steps.

First, the theoretical relationship between the concepts
themselves must be specified. Second, the empirical
‘relationship between the measures of the concepts must be
examined. Finally the empirical evidence must be interpreted
'in terms of how it clarifies the construct validity of the

particular measure (Carmines and Zeller, 1978).
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1.6.6. Sensitivity

Sensitivity refers to the ability of an instrument to
register changes when they occur. Unless the discriminative
ability of an instrument is high, it will fail to detect
important, but subtle changes.For example, Nottingham Health
Profile, besides discriminating between groups of people
having different health status, registers changes on people's

health when they occur (Hunt and McEwen, 1985).

1.6.7. Utility weighting

Utility weighting refers to how the items of an
instrument are combined and weighted. Different types of
scales (nominal, ordinal, interval and ratio)and different
types of utility weighting methods (implicit utility weighting
and explicit utility weighting) can be used here. Nominal (or
category) scales are involved in classifying events or objects
into mutually exclusive classes such as 'male' and 'female' or
'yves' or 'no'. The only information provided by a nominal
scale is that the categories are different from each other and
this information is clearly a very low level of 'measurement'.
Rather than asking a person to simply agree or disagree with
a statement some authors affirm that it is preferable to use
an ordinal scale, asking respondents to indicate their opinion
along a continuum spectrum (eg. Likert scale - Likert, 1952).
However the amount of difference between these 1levels of

agreement is not obtained. It can be concluded that one is
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greater or smaller than the other. For the interval scale the
size of differences between categories is defined. For
example, the difference between 15 and 20 on the centigrade
scale equals that between 85 and 90 on the same scale.
However, because there is no true zero or point of origin, it
is incorrect to say that 20. is twice as hot as 10 degrees
(McDowell and Newell, 1987). Ratio scales are in this context
one step ahead of interval scales, since they have in addition
to the interval scale properties, a true zero or point of
origin. There are two types of utility weighting methods. The
first one is the implicit utility weighting, when authors
implicitly decide on the rank ordering of items. The absence
of any apparent utility weighting means that equal weights
have been allocated to all items. Some authors question the
validity of rank ordering or the equal weighting of items when
apparently incommensurable aspects of health are combined into
one dimension. They also criticize when some items that should
be considered as more important than others contribute equally
to the total score (Bowling, 1991). The main methods of
weighting have been clearly and fully described by Streiner
and Norman (1989). In practice, however, it is frequently
found that weighting items makes little significant difference
to subjects' relative score, because people who score high on
one scale variant often score high on the others. Weighting
items can increase the predictive ability of an index (Perloff
and Persons 1988), but when the scale contains at least 40
items, or when the items are fairly homogeneous, then

differential weighting contributes little (except complexity
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in scoring) (Streiner and Norman 1989). The other type of
utility weighting is the explicit utility weighting.
Researchers have been developing techniques to derive
measures of explicit scaling methods to obtain weights for
health status instruments. The most commonly used are
traditional psychometric and econometric techniques, as the
rating scale, the equivalence technique (Fanshel and Bush,
1970), the Von Neumann-Morgernstern standard gamble technique
and the time trade-off (Torrance, 1972). One important
criticism of these techniques is that disease sufferers
probably assign more positive utilities to states of ill
health than healthy subjects in hypothetical disease states.
For instance, very elderly people may feel that a frail and
painful existence is Jjust as valuable to them as someone
else's a healthier state. Some of those models are not
adequately tested for validity and reliability , and they
rarely ask sufferers themselves to suggest ratings. Judgements
are usually made by experts. Another criticism is that it is
difficult to quantify quality of life, which is a
multidimensional concept, in terms of one figure (Bowling,

1991) .

1.6.8. Quantitative manipulation

Quantitative manipulation refers to the extent to which
scores on the instrument are amenable to quantitative
manipulation as a function of the level of the measurement of

the instrument. The level of measurement required is dictated

53



by the proposed use of the instrument. eg: nominal/ frequency,
mode, ordinal / median, percent, interval /mean, standard

deviation (Rosser, 1979).

54



1.7. Hypothesis and aims

Some of the studies surveyed in this chapter did not have
final overall scores. Others had too few items or did not
cover all the main dimensions of quality of life. Finally some
of these studies obtained scores for dimensions, but no total
final scores with the exception of Cushing (1986) who had a
score for each separate dimension and a total final score.
None of them attempted to measure the importance respondents
attribute to dimensions. The present study was based on
Cushing's subjective measure, but differently from hers, it
attempted to measure the severity of each impact category by
adding items together in each category. In addition, the
present measure attempted to assess how components of quality
of life varied in their importance for different sub-groups
within a population.

Based on the dimensions proposed in the 'Social Impact of
Dental Disease' (Cushing et al, 1986) (functional, social
interaction, comfort and well-being and self-image), a
hypothesis to develop a measure of quality of mouth according
to quality of life is developed in this research. This measure
is conceptually based on the Nottingham Health Profile (Hunt
et al, 1980) - a measure of behavioral and feeling status -
and is related to the effects of oral condition on people's
lives. This measure consists of scores for each dimension and,
as a second step, a single final score. The single final score
is generated by summing up weighted dimensions. The weights

for dimensions are obtained from the sample considered through

55



the use of a separate scale.
The proposed measure has four sub-scales: appearance,
performance, pain and comfort. Performance is the ability
to carry out daily function, interact with people and eating
restrictions; appearance consists of self-image; comfort is
related to complaints of unpleasant status (bleeding gums,
packing food); and pain.
The main objective of this research is to develop a
sociodental method of assessing the quality of the mouth. The
measure will include social and psychological dimensions as
well as clinical measures.
The measure is constructed from the score of
Importance that people assign to appearance,
comfort, pain and performance

. How much appearance, comfort, pain and
performance affect their daily living
The clinical examination consisted of the DMFT

W (Klein, 1938), periodontal and prosthetic
status

The assumption, based on the literature reviewed, is that
oral status has an impact on people's quality of 1life. The
general hypothesis is that the new measure will assess the
degree of the psychosocial impact of the mouth in terms of

appearance, performance, comfort and pain.
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CHAPTER 2

METHODOLOGY

2.1. Introduction

The purpose of this study is to develop and test a

sociodental indicator which combines measures of quality of

life impacts and assessment of clinical oral status. A

questionnaire consisting of four different dimensions and a

scale to assess the ranking of impacts were developed to
aséess the indicator:wgiigzggiwg;;iwgggiéh status was assessed
so that composite socio-dental measures could be related to
ranges of clinical status. The method was tested in Brazil on
a sample of 662 people, aged 35 to 44 years old, of two social
classes, both genders and with three different 1levels of
dental caries status: low, medium and high DMFT or with a full

upper denture. The research instrument was developed and

tested in open ended interviews and a pre-pilot study.
2.2. Development of research instrument - social data

The development of the main questionnaire initially
involved some open-ended interviews with a group of
Portuguese people living in London, since the indicator was
going to be tested in Brazil. Informal interviews with groups
and individuals based on dental health topics and oral health

impacts on people's lives were held at Community Centres.
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The topics raised by people during the interviews, in addition
to relevant material from other dental and general health
studies and questionnaires, were used to construct the main
questionnaire and a scale. The scale consisted of the four
major categories that questions were based on. Therefore it
purports to measure the importance of the corresponding
categories.

The instruments were subsequently tested on Brazilian
students living in London. These interviews were conducted
prior to the pilot study. This exercise was used to test
phrasing and sequence of questions, to assess the duration of
the interviews and to probe further areas of enquiry. The
questionnaires were modified following each group of
interviews.

The interviews resulting from this pre-test took 20 to 40
minutes and covered all the main variables which were
considered relevant to quality of life related to oral status.

The scale was tested before each interview and
understanding and comparison between categories was checked.
It was modified following each group of interviews according

to feedback.

2.2.1. Questionnaire

The basic questionnaire consisted of 49 questions
covering four main categories: dental appearance, mouth
comfort, oral pain and general oral performance. Extra

questions were added to the instrument for those who wore
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partial or full prosthesis or both. These questionnaires
consisted of 56, 62 and 67 questions respectively.

Items selected and adapted from other questionnaires:
'The Social Impact of Dental Disease' (Cushing, 1986),
'General Health Rating Index' (Ware, 1976), 'Dental Esthetics
Satisfaction in Adults' (Neumann, 1989), 'Adult survey - Adult
Dental Health' (Todd and Lader, 1988), 'Nottingham Health
Profile' (Hunt, 1986), 'Social and Psychological Factors in
Dental Health in Israel' (Shuval, 1971), 'Dental Conditions
and the Quality of Life' (Reisine, 1986) and 'Subjective Well-

being Questionnaire' (Gill, 1984) (Appendix 1 and 2).

2.2.2. Scale

Previous measures of oral impacts have not given relative
weights to the different dimensions. So a scale was developed
to find a proportional relationship between the four
dimensions considered, the basic idea being that weights were
attributed by each person, for each of the dimensions. The
weights were proportional to the relative importance of each
dimension in relation to the other dimensions. Four identical
scales (one for each dimension) having sliding arrows attached
to them were constructed (Appendix 3). The arrows were to be
placed at a position that reflected the importance attributed
by the person to the dimension for each scale. Individuals
were allowed to modify arrow positions on the scales so that
the final position would reflect the importance of a

particular dimension, in relation to the other three. Scales
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ranged from 0 to 10 and the values attributed to each
dimension were summed up for each person. The weight of an
individual dimension, was equal to the value they attributed
to that particular dimension divided by the sum of the values
attributed to all dimensions. The effect of standardizing
weights in this way is that the total sum of weights for each
respondent will always be 1. This can be interpreted as
attributing the same total importance for the four dimensions
to all respondents. For example, respondent A attributes a
value of 10 to appearance and pain and a value of 8 to comfort
and general performance, respondent B attributes a value of 5
to appearance, of 10 to pain and comfort and a value of 8 to
performance. The total attributed value by respondent A
(10+10+8+8) 1is 36 and by respondent B (5+10+10+8) is 33
points. The weight considered for each category is: value
attributed to dimension/total attributed value for the scale.
Therefore, weight for appearance by respondent A would be:
10/36=.28, for pain: 10/36=.28, for comfort 8/36=.22 and for
performance: 8/36=.22. The weight for respondent B for
appearance would be: 5/33=.15, for pain: 10/33=.30, for
comfort: 10/33=.30 and for performance: 8/33=.24. Total weight
for scales is the sum of the weights for the four dimensions.
In this way, total weight for scale A is: .28+.28+.22+.22=1,
total weight for scale B is: .15+.30+.30+.24=.99. The total of
all the scales has the total weight of 1, the implicit
assumption being that no distinction should be made between
individuals. Weights are used together with the results of the

dimensions to obtain a final score for the questionnaire.
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2.2.3. Final score

To construct a final score, dquestions within each
category are summed and divided by the number of items,
giving a score for each dimension. Before adding the
different dimensions, they receive the respective weight
attributed in the scale, otherwise it would be assumed that
each was equally important. Then the four categories are
finally added to give a final score. For example:

[ (sum of scores of questions about appearance/ n.

of questions of appearance) x weight attributed

to appearance] + [(sum of scores of questions

about pain/ n. of questions of pain) x weight

attributed to pain] + [(sum of scores of

questions about comfort/n. of questions of
comfort) x weight attributed to comfort] + [ (sum

of scores of questions about performance/ n. of

questions of performance) x weight attributed to
performance]= total score.

The questionnaire purports to provide information about
the impact that the oral status has on people's quality of
life. It covers the following dimensions: appearance, comfort,
pain and general performance, dealing equally with negative or
positive impacts in the above categories. Data were collected
through interview and clinical examination by the researcher.

Subjects were examined and interviewed at their place of work.

2.3. Data analyses

After collecting the data from interviews and doing the
clinical examination, data were coded and entered into a

computer. Analysis was carried out using the Statistical
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Package for Social Sciences (SPSS/PC+ - version 4, 1990)
programme. Data analysis was in two stages: testing the
instrument and analyzing the data collected. To test the
instrument, reliability tests, Spearman correlation, the
Kruskall-Wallis one-way anova test, Wilcoxon test and factor
analysis were used (Chapter 7, 'Testi;;‘;;;_;;;trument').

To analyse the data collected, descriptive analysis,
Spearman correlation and the Kruskall-Wallis one-way anova
test were used (Chapter 8, 'Results').

Fourteen different population groups were selected
according to their oral status, high or low socio-economic
class and of both sexes. Oral status was divided in three
different groups: low, medium and high DMFT. Additionally, a
group of people who wore a full upper denture was included.
This group was low social class of both sexes.

After the internal analysis, three different groups;
those who had a positive impact, those who had a relatively
positive impact and those who had a negative impact caused by
their oral status on their daily living, were created. The
three groups were formed by summing up items in each dimension
and dividing it by the number of questions, weighting each
dimension and then adding up the final score.

The dimension scores were obtained as follows:

Each question had five or options with a yes or no
alternative. The five options were: very satisfied, satisfied,
more or less, unsatisfied, very unsatisfied or similar

answers. The options were coded as positive (+1), neutral(0)

and negative (-1) scores. If questions were added without
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applying any weight, it would implicitly be considered that
they had the same weight. To weight items, a complementary
study was conducted (Chapter 5, 'Complementary study'). From
that study it was concluded that weighting or not weighting
questions did not make a difference. Therefore, questions were
summed up as +1, O or -1. To add up the questions, those
within each dimension were aggregated as a total number of
points and divided by the number of items, resulting in a
dimension score (eg. appearance dimension has 4 questions-
total score: 4 questions summed/ 4) . Because they were divided
by the number of items in the category, total scores varied
from +1 to -1. Therefore, four dimension scores were obtained:
appearance, comfort, general performance and pain.

Extra questions were asked of those who wore partial or
full dentures. In that case, summing up scores was conducted
separately for each group and then divided by the respective
number of questions; those who did not wear a prosthesis
(n=465) , those who wore a partial prosthesis (n=106), those
who wore a partial and a total prosthesis (n=20) and those who
wore a total prosthesis (n=71).

Within each of those groups, three groups were formed:
satisfied, relatively satisfied and unsatisfied. Those who
were selected as 'satisfied' were those who had scores of .70
or above, those relatively satisfied, were those who had
scores from 0.69 to above 0.0 and the unsatisfied were
those who had scores of zero or below. Finally, groups were
aggregated as the total number of satisfied, relatively

satisfied and wunsatisfied respondents for each dimension



(Appendix 14).

2.3.1. Weighting the dimensions

After obtaining final dimension scores, each dimension
was weighted. These weights were obtained from the scale, as
explained earlier. Each dimension final score was weighted
with the score which was attributed by respondents on the
scale and divided by the sum of these scores (Appendix 10).
After that, dimensions were summed up to give a total final

score.

2.3.2. Final questionnaire score

To calculate the total score, final dimension scores
after weighting were totalled. The final score consisted of
three groups according to satisfaction. Those from zero or
below were classified as unsatisfied, those from 0.01 to 0.69

as relatively satisfied and those from 0.7 to 1 as satisfied.

2.3.3. Statistical tests

In total there were 14 different groups according to
their oral status, social <class and sex (Chapter 8,
'Results'). In addition, three groups of satisfied, relatively
satisfied and unsatisfied in the dimensions score and total
score of the instrument were formed.

The mean index scores were calculated for the number of
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decayed, missing, filled teeth and DMFT in each of the three
categories of satisfaction. Also, mean scores of number of
teeth with calculus and teeth which had bleeding gum, gingival
recession, periodontal pockets and mobility were calculated
for each group of satisfaction. For those who wore a
prosthesis, appearance, retention, stability, defects and
hygiene of prosthesis were analyzed and the number of people
in each category of satisfaction presented. Mucosal changes
were recorded.

Differences by sex and social class in the questionnaire
scores and oral status were examined using the Kruskall-
Wallis test one-way anova.

Spearman correlation coefficients were used to examine

the association between clinical and subjective measures.
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CHAPTER 3
PILOT STUDY
3.1. Description

Before conducting the main study, the pilot study was
carried out to test the feasibility of the methods used
(interview and clinical examination).

The sample consisted of patients attending private
dentists and doctors and others from the Underground Transport
Company in Rio de Janeiro. People were given a brief
explanation of the research. Confidentiality was emphasised.
Information about their socio-economic status was obtained
through questions on socio-economic indicators (Aba-Abipeme,
1978) (Appendix 5). Then they had a clinical examination and
subsequently they were interviewed. The criteria used for
clinical examination was adapted from WHO (1987), Cushing
(1986) , Greene and Vermillion (1964) (Appendix 4). People were
approached again on their subsequent appointments to the
dentist or doctor to have another clinical examination and
interview, to test intra-examiner reproducibility.

Interviews were conducted by the researcher. Respondents
were asked to explain what they understood by each question.
Understanding, phrasing and sequence of questions were
checked. After the first 10 people, minor modifications were
made to the questionnaire and the scale. During the other 49

interviews understanding had improved.
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Optimum procedures had been established for field work
control and organization. Clinical examinations had been tape-
recorded and afterwards transcribed onto a form (Appendix 4).
People expressed interest in the scale and the questionnaire.

Hence it was possible to simulate conditions that would

apply to the examinations and interviews in the main study.

Each dental examination took 10 minutes. After being re-
examined, people were re-interviewed, for examiner
reproducibility.

3.2. Response rate

Of the 69 individuals invited, 59 (88%) accepted and 10
(12%) declined to participate. Of these 59 subjects, 16 women
and 14 men were lower social class and 15 women and 14 men
higher social class. After the first 10 interviews, some
changes were made to the questionnaire. Changes were checked

on the next 49 (73%) interviews (Appendix 7).

3.3. Discussion

On the whole, the research design proved to be

satisfactory. However, some adjustments had to be made. These

improvements will be discussed.

3.3.1. Clinical examination

It was decided not to use a dental chair so as to afford
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the researcher greater freedom to go to places where there
were no dental surgeries.

The clinical examination did not need any modification,
since the clinical criteria, adapted from WHO (1987), Greene
and Vermillion (1964), Cushing (1986), proved to be applicable
to the purpose of the research.

A detailed description of the clinical examination is

presented in Appendix 4.

3.3.2. Questionnaire and scale

The manner of presenting the scale needed some

modifications. In the questionnaire some words were changed to

improve understanding and some questions were re-ordered.

After these improvements the next 49 interviews were

successful.

3.3.3. Response rate

In the majority of the cases, non-response was because

people had no time.
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CHAPTER 4

MAIN STUDY

4.1. Main study population

Because the objective of the study was to develop and
test an instrument, a representative sample of the population
was not needed. A convenience sample involving both sexes,
with a specific age range, oral status and social condition
were selected. Each of them will be discussed in detail, in

the following sections.

4.1.1. Age

Because this variable is strongly related to oral health
(Todd and Walker, 1980), a specific age group was selected.
People aged from 35 to 44 years of both sexes were invited to
take part. This age range was chosen because most adults have
experienced dental disease and felt the impact of their oral
status on their lives. According to WHO (1987), this is the
standard monitoring group for the health condition of adults.
The full effect of dental caries, the level of periodontal
disease, and general effects of care provided can be
investigated from data relating to this age group (WHO,

1987).
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4.1.2. Oral status

Individuals were grouped according to their oral status

into low, medium and high DMFT or edentulous groups.

4.1.2.1. DMFT group

No reference was found as to what might constitute high,
medium or low DMFT in adults. The WHO (1982), in a tentative
proposal of acceptable levels of health by age, suggested that
for 35 to 44 year olds a DMFT of 7 was acceptable. This could
have been considered a medium DMFT for the study's sample.
But, since it was not possible to find enough people with this
medium oral status it was not used in the study, as the DMFT
levels were higher. Therefore, it was decided arbitrarily that
the high DMFT group, ranged from 28 to 21 teeth, the medium
DMFT group from 20 to 13 teeth and the low DMFT group from 12

to 0 teeth.

4.1.2.2. The edentulous group

At first, four different groups of edentulous people were
considered: female of lower social class, male of lower social
class, female of higher social class and male of higher social
class. Because there was a small number of people who fitted
those attributes, groups were reduced to lower social class
of both genders wearing upper denture with some lower teeth.

Even after applying those criteria to the higher social class
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it was difficult to find suitable participants.

4.1.3. Social class

Subjects were divided into two groups; higher and lower
social class based on ABA-ABIPEME social class criteria (1978)
(Appendix 5). That is composed of five different social
classes: A, B, C, D and E. Classes were determined by 7
economic indicators and level of education of the head of the
family. Those with the highest socio-economic status were
coded as class A followed by classes B, C, D and E which were
those with the lowest socio-economic status. In this study
higher social class included, according to ABA-ABIPEME, people
classified as classes A and B. The lower social class included
people classified as groups C and D. Class E of the ABA-
ABIPEME classification was not included, since they are not an
easy group to contact. They are mainly composed of homeless

people and usually have temporary work.

4.1.4. Sample representativeness

To test the hypothesis that oral status has an impact on
people's quality of life, groups having different oral status,
gender and social class had their questionnaire scores
analysed. Fourteen groups composed of at least 39 people in
each were contacted. Because the minimum acceptable number of
units per cell for an adequate statistical analysis is 30

units in each cell (Bland, 1987), the group sizes to test the
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hypothesis were statistically adequate.

The objective of the study was to develop a measurement
and to look for the relationships between variables. The
sample 1is not representative, any findings cannot bDe
extrapolated to cover the general population. Any use of the

measure on other population groups would need prior

s

validation.

4.2. Methods of sample selection

As the study aims to develop an indicator, no attempt was
made to choose a representative sample. Because specific
groups were being looked for, several different places had to
be visited to gather sufficient numbers to fill the fourteen
cells. These places included universities, companies and a
church: Rio de Janeiro Underground Company, National Bank for
Economic and Social Development (BNDES), National Laboratory
for Scientific Computing (LNCC), Social Service for the
Industrial Confederation (SESI), Brazilian North East Bank
(BNe), Rio de Janeiro Water Authority (CEDAE), Social Security
Service for the Power Generating Company (ELETROS), SENDAS
Supermarkets, Catholic University of Rio de Janeiro (PUC),
Church of the Universal Kingdom (illiterate people on training
programmes), Rocinha (shanty town), Joao Fortes Engenharia -
building contractors, Shopping Centre and Apart Hotel (Rio
Sul and Rio Flat - cleaning people), Clothing Industry
(Sayonara) , Presidente-Building contractors, Clothing Industry

(Company) and Brazilian National 0il Company (Petrobras)
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(Appendix 6).

When dealing with larger companies, permission from their
medical departments had to be obtained. Subsequently,
departmental heads were contacted and asked for permission to
approach their staff. Whenever the contact was successful, a
departmental head would select people of the appropriate age
and invite them to take part in the study. Sometimes the
invitation was made by the researcher.

The study was carried out in a specially allocated room
or in refectories, classrooms or workrooms. Some interviews
were carried out in the presence of others but mostly they
were carried out in private. Clinical examination and

interviews were conducted during working hours.

4.3. Response rate

Of 771 individuals invited to take part in the main
study, 698 agreed to have the interview and clinical
examination, representing a 90.5% response rate. Of these 698
individuals, 36 persons were excluded. The reason was that 15
people had been contacted in a situation where bias might have
been incurred. These included people visiting medical services
and people requesting medical certificates. In addition, 21
people were totally edentulous.

Therefore the main study included 662 individuals; 85.68%

of the whole population (771 people) (Appendix 7).
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4.4, Data collection

The data collected were of three types: clinical, socio-
economic and social. The following three sections will

describe the process of data collection.

4.4.1. Socio-economic data

Socio-economic data were obtained through an interview.
Confidentiality was emphasised and necessary explanations
about how to answer the questions were given.

Identification and questions about socio-economic status
were asked. These were questions on age, marital status,
profession, place of birth and socio-economic indicators

(Appendix 5).

4.4.2. Clinical data

The oral examination included an assessment of dental
caries (DMFT), periodontal status, tooth mobility, enamel
disorders, malocclusion, TMJ disfunction and prosthetic
status. The criteria used were those laid down by the WHO
(1987), Cushing (1986) and Greene and Vermillion (1964)
(Appendix 4).

Clinical examinations were tape-recorded and later
transcribed onto a special form (Appendix 4). Each examination
took an average 10 minutes.

Consistency of the exam was assessed throughout the
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field-work. Every sixth person, after a group of fifty, was
re-examined. Eighty-four of the 698 people were re-examined

(Appendix 8).

4.4.3. Social data

Data were collected by interview using a scale and a
structured questionnaire (Appendix 1 and 2). The reason for
using this method of interview was to include illiterate
people. Interviews were preceded by explanations.

First, people's opinion on appearance, symptom, comfort
and performance was measured on a scale ranging from zero to
ten. People were asked to mark on each scale the value they
attributed to the associated category by moving a sliding
arrow. They were allowed to change the position of the arrows
along the scales, so that they could not only set a value on
each category in absolute terms, but also in relation to one
another. Then, they were asked the questions on the
questionnaire. Questions were asked and options for answers
given. There was the basic questionnaire, which consisted of
49 questions. For those who wore a partial, total or partial
and total prosthesis, extra questions were added to the basic
instrument, resulting in|56, 62 and 67 questions respectively.
Questions asked measured the impact that the mouth had on
people's quality of life.

Interviews took on average 10 to 20 minutes. Lower
social-class people took more time than the higher social

class.
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Consistency of the interview was assessed at the same
time as the assessment of clinical examination consistency.
Each sixth person after a group of fifty were re-interviewed.
Eighty-four out of the 662 people were re-interviewed. Test-
retest reliability was conducted on these data (Chapter 7

'Testing the instrument').
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CHAPTER 5

COMPLEMENTARY STUDY

5.1. Objective

The complementary study was conducted

study. There were two objectives:

. to assess the weighting of each question used
in the measure to calculate a final score for
each dimension (Chapter 6 'Dimension scores and
total score!'),

. to establish the validity of the scale used in
the main study (Chapter 7 'Testing the
Instrument').

5.2. Methods

Because the researcher had returned from Brazil after the
main study, this complementary investigation was done in
London. It was conducted from May to October 1991 with
Brazilian students living in London. Two stages were involved.
The pilot study, where respondents were interviewed to test
the instrument used, and the main study. The instrument was
mailed to respondents. A postal questionnaire was chosen
because of limited financial resources.

The following section will explain the development of the

instrument used.
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5.2.1. Scale

The scale was patterned on the 'Social Readjustment
Rating Scale' (SRRS) developed by Holmes and Rahe (1967), in
which they assign values for different 1life events. The
subject is given an arbitrarily selected modulus item
(eg.marriage) which is given an arbitrary value of 500, and a
list of other items to be rated (43 life events). The subject
is asked to compare each item on the list with the modulus
item, decide whether it is 1likely to require more or less
social readjustment, is less or more serious, than the
modulus, and assign it a proportional value accordingly. Mean
weights for the group's ratings are calculated.

The instrument used in this complementary study had
three parts. The first consisted of 36 topics selected after
the analysis of the questionnaire (Chapter 7 'Testing the
Instrument'). These items were grouped in 4 scales. Each
scale corresponded to the respective dimension to which they
related. For each dimension, a modulus item was arbitrarily
selected and received a value of 500. The other items were
listed below and subjects were asked to rank them according to
whether they were better, equal or worse than the modulus
item. The second part of the instrument consisted of ranking
the dimensions. The weighting of the five dimensions
(appearance, comfort, performance, pain and eating restriction
- the last one was a new dimension considered after conducting
factor analysis) (Chapter 7 'Testing the Instrument') was

organised in the same way as items were compared in the first
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part. One dimension was arbitrarily chosen to be the modulus
item and received a value of 500. The other four dimensions
were listed below and subjects were asked to rank them
according to whether they were better, equal or worse than the
modulus dimension. The third part of the instrument involved
a list of the same 36 items used in the first part, although
this time they were not grouped into 4 scales but into a
single one. An arbitrary modulus item was chosen among the 36
topics and received a value of 500. The other 35 items were
listed below and respondents were asked to rank them in the
same way as was done before. At the end of these three parts
some questions were asked about respondent's oral status. In
the case of any of them wearing a denture, she/he was excluded
(Appendix 9).

The first part of this instrument was used to obtain the
weighting for each question used in the questionnaire of the
main study. This weighting is necessary because the main study
involves summing item scores, and if weighting for questions
were not applied, it would implicitly be assumed that items
had equal weights. Results for this part of the study are
discussed in Chapter 6 'Dimension scores and total score'.

The second and third parts of the instrument were used to
test the validity of the scale used in the main study. This
scale asked respondents to weight dimensions. Those weighting
were then attributed to dimension scores which were obtained
from the questionnaire. The validation test investigated if
dimension weights obtained in the second part of the

complementary study (which has a similar scale to that used in
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the main study) corresponded to the importance respondents
attributed to the 36 items in the third part of the
instrument. Results of this investigation are described on

Chapter 7 'Testing the Instrument’'.

5.3. Pilot study

Of the 31 Brazilian students invited to take part in the
pilot study, 28 accepted. They were interviewed and
understanding of questions and questionnaire structure was
tested. Some changes were necessary in some of the wording on

oral status.

5.4. Main study

The questionnaire was posted to 60 Brazilian students
whose names were drawn from a list of members of the Brazilian
students' association in Britain. The age of this population
ranged from 32 to 42 and was composed of 29 females and 31
males. People of the same nationality as those in the
principal study were chosen because the values given from
respondents to items, would not then suffer cross-cultural and

intra-cultural variation.

5.4.1. Reliability

Internal consistency of the questionnaire was tested.
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Cronbach's coefficient alpha test showed a high reliability

(Cronbach's alpha = .88).

5.5. Response rate of the complementary study

In the pilot study, of 31 (100%) people contacted,
28 (92%) participated. The 3 (8%) non-accepters said they were
too busy.

In the main study, of the 60 invited to take
part in the research, 44 (73%) returned their questionnaire on
time to be included. Of the other 16 (27%), 7(12%) did not
answer, 4 (7%) responded too late and 5 (8%) were undelivered
(Appendix 7). Of these 44 questionnaires included, 7 did not
have answers for all the items in the third part. As a
result, since the third part of the questionnaire was used to
validate the scale, only 37 questionnaires could be used in

this experiment.

5.6. Discussion

Although the sample population used in this study was not
the same as in the main study and did not involve people of
lower social class, the participants were lay people of the
same nationality as those in the main study. None of them were
health professionals or students. This complementary study
gathered information to analyse and discuss the measure used
in the main study (to establish the validity of the scale used

and the weighting of items included in the questionnaire). The
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complementary study results are not to be used in drawing any
information or conclusion about the population studied.

Data obtained in this study to establish the validity
of the scale used in the main study will be analysed in
Chapter 7 'Testing the instrument'. Two parts of the
questionnaire used in the Complementary study (the second and
the third parts) will be used in this analysis. Weights
obtained for dimensions in the second part of the instrument
will be compared to weights calculated for dimensions from
data in the third part of the instrument.

The data obtained in this study to analyse the weighting
of the items included in the questionnaire will be used to
weight questions before adding them into dimension scores in
the main study. Those results are to be compared with
dimension scores calculated when items had no weights
attributed. This will be discussed in the next Chapter

\

'Dimension scores and total score!'.
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CHAPTER 6

DIMENSION SCORES AND A TOTAL SCORE

6.1. Introduction

Some authors claim that before adding items together a
weight should be attributed to each item, otherwise it is
being implicitly assumed that items have equal weights
(Perloff and Persons, 1988). Others claim that weighting
contributes little to the final score (Streiner and Norman,
1991). To test this issue, items included in the main study
questionnaire were weighted in three different ways, before
being added together into dimensions scores. The first
choice was to attribute weights obtained from the
complementary study (Chapter 5 'Complementary study'), the
second one was to attribute weights obtained from factor
analysis (Chapter 7 'Testing the instrument') and finally, the
third choice was not to attribute weights to all (thus
implicitly attributing equal weights to items). After weights
were attributed, items were added together into dimension
scores, and the three resulting versions of dimension scores
were compared. The following sections explain this process in

more detail.

6.2. Weighting and scoring items

In the main study, items were summed into a final score
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for each dimension. Scores for answers such as ‘'very
satisfied' or 'satisfied' were '+1'. Answers 'more or less'
were given '0' and ‘'unsatisfied' or ‘very unsatisfied' were
given '-1'. When answers were yes or no they were scored as
'+1' or '-1' according to whether the impact was positive or
not (Appendix 10).

Some authors advise weighting items before summing them
(Perloff and Persons, 1988), others claim that if items are
homogeneous or the measure consists of more than 40 items,
weight contributes little, except for complexity in scoring
(Streiner and Norman, 1991). Lei and Skinner (1980) using the
Holmes and Rahe (1967) 'Social Readjustment Rating Scale'
(SRRS), compared four versions of the SRRS to test if weights
contributed to a final score. The first version used the
original weights assigned by Holmes and Rahe, the second was
simply a count of the number of items endorsed, the third used
'perturbed' weights, where they were randomly shuffled from
one item to another, and the fourth used randomly assigned
weights. They found that the correlations among these four
versions was 0.97. In other words, it did not matter whether
original weights, random weights, or no weights were used;
people who scored high or low on one variant scored high or
low on all the others.

An investigation to assess the importance of weighting or
not weighting items in this measure was conducted. Three
different versions of the measure were compared. The first
version used the data obtained from the complementary study,

where Brazilian students attributed a weight to each item
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(Chapter 5 'Complementary Study'). A mean score from each rank
was obtained and this weight was applied to each question. The
second used 'factor loadings' obtained from factor analysis
(Norusis, 1990) (Chapter 7 'Testing the instrument'). These
loadings were assigned as question weights. Finally the third
was not to weight items. This version implicitly assumed that
items had equal weights. All questions within each dimension
were summed (after being multiplied by their respective
weights) and then a final score for each dimension was
obtained. Final scores for equal dimensions were found to be
highly correlated (p<0.001) when the three versions were
compared (Appendix 10). These results were similar to those
obtained by Lei and Skiner (1980). Namely, it did not matter
whether weights were used or not. Most respondents who would
score high in one version of the experiment would also score
high for the other versions. The same situation obtained for
those scoring low.

The study outlined above was followed by a more detailed
investigation. Respondents were grouped according to their
questionnaire scores as unsatisfied (those who had scores
below 0) and satisfied (those who had scores of 0 or above 0)
for each dimension. Equal dimensions from the three versions
considered before were investigated to find if those
individuals classified as unsatisfied in the group with non
weighted items, would be the same unsatisfied people in the
other two groups (where weights were assigned). A 1low
percentage of people were allocated to different groups of

satisfaction when scores were not weighted as compared to when
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scores did receive a weight (Table 6.2.1).

Table 6.2.1. People classified into different satisfaction
groups (satisfied or unsatisfied) in each dimension score when
items received weights (from the complementary study and from
factor analysis - factor loadings) compared to when items did
not receive a weight; sample of 662 subjects.

Dimension items weighted items weighted
from complementary with factor
study loadings

satisfied unsatisfied satisfied unsatisfied

Appearance

.number of cases 519 143 519 143
when no weight

was assigned

.% of respondents 2% 2% 0% 3%
reallocated when

weights were

assigned

Performance

.number of cases 647 15 647 15

when no weight

was assigned

.% of respondents 0% 7% 0.6% 0%
reallocated when

weights were

assigned

Pain

.nhumber of cases 604 58 604 58
when no weight

was assigned

.% of respondents 0
reallocated when
weights were
assigned

o
~J
o
[\
o°
N
o\

Comfort

.number of cases 617 45 617 45
when no weight

was assigned

.% of respondents 1
reallocated when
weights were
assigned

oe
=
o
[\
o
~
o

The result confirmed the claim that, when items are
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fairly homogeneous differential weighting contributes little
to the scoring. After these results, items were treated
equally and scores of '+1', '0', '-1', were summed into final

scores for each dimension.

6.3. Weighting dimensions

To achieve a single total score, dimensions were summed.
Since each dimension might have a different weight, a scale,
asking subjects to quantify the proportional importance they
attribute to the different dimensions, was applied in the main
study (Chapter 2 'Methodology'). Each dimension was then
weighted according to the value given by each respondent. A
single total score was obtained by summing up score
dimensions.

Single total scores ranged from| 1 to =-1. Those who
were classified below 0 were called unsatisfied. Those who
scored from O to .7 were classified relatively satisfied and
those above.7 were called satisfied.

To test if this weighting contributed to the results,
two versions were compared. The first version consisted of
dimensions summed into a single final score without receiving
any weight. The second version consisted of dimensions summed
into a final score after being attributed the respective
weights obtained from the scale. Correlation between them was
high (r= +.9948, p<0.001). After that, groups of people who
were classified as satisfied, relatively satisfied and

unsatisfied in each version were compared to find if people
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were allocated in different groups of satisfaction for the
different versions. The unsatisfied group presented a
considerable difference in the number of people when the two
versions were compared. Forty-seven percent of people who were
classified as unsatisfied in the first (non weighted) version
were reallocated to the relatively satisfied group in the

second (weighted) version (Table 6.3.1).

Table 6.3.1. Satisfaction categories of the total score of the
instrument when weights were assigned to dimensions and when
weights were not assigned.

Total score
when weight Total score when weight was assigned
was not assigned

Unsatisfied Relatively Satisfied Total

satisfied
Unsatisfied 16 14 . 0 30
Relatively
satisfied 0 268 5 273
Satisfied o 2 357 359
Total 16 284 362 662

6.3.1. Discussion

Although correlations between the first and second
versions were high, the reallocation of 47% unsatisfied
subjects when weights were attributed to dimensions, is
important. Correlations did not highlight this difference
because most people were classified as satisfied or relatively

satisfied (n=632), and the unsatisfied group (n=30) was small.
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The results suggest that some of those who were
unsatisfied had a less severe impact when they scored the
importance of dimensions as opposed to when dimensions were
treated equally. This suggests that the reallocated group
whilst having a similar final score to those who remained in
the unsatisfied group, did not have such severe oral impacts
on their daily living. Weighting dimensions does select groups
according to the importance they assign to these dimensions in
their daily life. Weighting appears to be a step forward in
understanding impacts caused by oral disease.

Tests carried out to validate the instrument are

discussed in the following chapter.
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CHAPTER 7
TESTING THE INSTRUMENT

The main dbjective of this thesis was to develop an
instrument to assess the oral impacts on the quality of daily
living. Several tests are required to develop a measure of
health. Firstly, an item analysis was conducted to select
items and check the homogeneity of the questionnaire.
Secondly, factor analysis was done to investigate the grouping
of items within dimensions. Then, reliability and wvalidity
were established for the scale and the‘questibhnaire. Tests
conducted on this instrument used data from the pilot, main

and complementary studies.
7.1. Analysis of the questionnaire

An initial analysis was performed using data from the
main study to test how items were related to each other. For
that, two tests were conducted; an inter-item correlation and
an item-total correlation. The inter-item correlation checked
the existence of highly correlated similar questions. It is
used to identify questions t may be measuring the same
thing (Streiner and Norman, /1991). The item-total correlation
consists of the correlation of the individual item with the
scale total omitting that item (Nunnally, 1978). This test
checks the homogeneity of the sci}e. Questions should
correlate with the total score abovefé.zo;"ptherwise the itenm

~ /"/.l
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should be discarded (Kline, 1986).

Three different groups were analyzed in the experiment
above. People who did not wear a partial prosthesis or full
denture, were denoted group one (n=465); people who wore a
partial prosthesis and did not wear full denture, were denoted
group 2 (n=106); and those who had full denture plus or minus
a partial prosthesis, were denoted group 3 (n=91). For the
inter-item correlation, for all three groups, the following
questions had correlations above 0.80 between each pair;

1. Halitosis / discomfort with halitosis (group 1= +0.96,
group 2= +0.97, group 3= +0.99).

2. Changing way of preparing food / displeasure at changing
way of preparing food ( group 1= +0.87, group 2= +0.99,
group 3= +0.99).

3. Loose teeth / displeasure with loose teeth (group 1=
+0.88, group 2= +0.89, group 3= +0.86).

4. Spontaneous pain / discomfort because of pain (group 1=
+0.98, group 2= +0.99, group 3= +0.99).

5. Pain when eating (hot or cold) / discomfort because of
this pain (group 1= +0.95, group 2= +0.94, group 3=
+0.90).

6. Changing types of food eaten because of pain / displeasure
caused by changing types of food eaten because of pain
(group 1= +0.91, group 2= +0.84, group 3= +0.99).

7. TMJ pain / discomfort because of this pain (group 1=

+0.96, group 2= +0.99, group 3= +0.90).

8. Sensitivity to hot or cold because of gingival recession

/ discomfort because of this sensitivity (group 1= +0.94,
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group 2= +0.96, group 3= +0.81).

Additional-questions used in the questionnaire for those
who wore a partial prosthesis and for those who had full
denture were;

1. Pain because of partial prosthesis / discomfort because of
this pain ( group 2= +0.94).

2. Changed flavour of food because of full denture /
displeasure because of changed flavour of food (group 3=
+0.99).

3. Pain because of full denture / discomfort because of this
pain (group 3= +0.99).

4. Difficulty talking because of full denture / displeasure
because of difficulty talking (group 3= +0.80).

The following pairs of questions had correlations above
0.80 for one group and above 0.70 for the other two groups;
1. Avoid showing teeth when talking / avoid showing teeth

when smiling (group 1= +0.85, group 2= +0.76 and group 3=
+0.70).

2. Satisfaction showing teeth when talking / satisfaction
showing teeth when smiling ( group 1= +0.80, group 2= +0.75
and group 3= +0.79)

3. Food packing / discomfort because of food packing
(group 1= +0.70, group 2= +0.79 and group 3= +0.85).

4. Bleeding gums / discomfort because of bleeding gums (group
1 =+0.77, group 2= +0.70 and group 3= +0.82).

Inter-item correlation linked questions 'Changing types
of food because of teeth', 'Changing types of food because of

partial prosthesis', 'Changing types of food because of full

92



denture' were linked with the question about ‘'Displeasure
because of changing food'.

In group one (those who did not wear a partial prosthesis
or full denture) only the first question was asked since no
one had a prosthesis, and the correlation was 0.86. In group
2 (those who wore partial prosthesis and did not wear full
denture) the first and second questions were asked. The
correlation with the fourth item was 0.59 for the first
question and 0.70 for the second question. In group three
(those who wore full denture, plus or minus a partial
prosthesis), only the third question had a significant
correlation with the fourth item of 0.78.

One question was excluded for each pair of items which
had correlations above 0.80 for all three groups or had
correlations above 0.80 for one group and above 0.70 for the
other two groups. This was done because items tapping the
same trait are expected to be correlated, but not too
correlated. Two highly correlated items in a pair were
measuring the same thing.

From the above 1list the following dgquestions were
retained;

1. Halitosis

2. Changing way of preparing food

3. Loose teeth

4. Spontaneous pain

5. Pain when eating/ hot or cold

6. Changing types of food eaten because of pain

7. TMJ pain
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8. Sensitivity to hot or cold because of gingival recession
9. Pain because of partial prosthesis
10. Changed flavour of food because of full denture
11. Pain because of full denture
12. Difficulty talking because of full denture
13. Avoid showing teeth when smiling
14. Satisfaction showing teeth when smiling
15. Food packing
16. Bleeding gums
17. Changing types of food eaten because of teeth
18. Changing types of food eaten because of partial prosthesis
19. Changing types of food eaten because of full denture

Of the basic questionnaire 13 items which had high
correlations were excluded leaving the instrument with 36
questions. The questionnaire for those who wore a partial
prosthesis had 14 items excluded, resulting in a total of 42
items. The questionnaire for those who had full denture had 17
questions excluded, resulting in a 45 items instrument. The
questionnaire for those who wore full and a partial prosthesis
had 18 items excluded leaving a total of 49 questions.

The other test conducted was the item-total correlation.
This analysis was done with the items that passed the previous
test. Items were grouped according to their respective
dimension and then analysed. The three groups mentioned before
were tested. Some items which had a low correlation for one or
two of the groups were kept in the scale, whenever they had
correlations above 0.20 for the remaining group/groups.

After performing inter-item and item-total correlations
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a statistical analysis of the way items should be grouped into

dimensions was performed. For this, factor-analysis was used.
7.2. Factor analysis

Factor analysis is used to identify a relatively small

number of factors that can be used to represent relationships

‘},1990) .

That is, using the pattern of intercorrelations among answers

among sets of many interrelated variables (Norusis,

to questions, the analysis forms groups (or factors) that
appear to measure common themes, each factor being distinct
from the others (McDowell and Newell, ~987) . In this study
because a categorical scale was used, prior to using factor
analysis, questions were ranked. To achieve a simple structure
and enhance the interpretability of the factors, rotation was
applied. The most commonly used factor analysis method is the
varimax method, which attempts to minimize the number of
variables that have high loadings on a factor (Norusis,
1990) . The varimax method was used in this study.

The basic questionnaire, consisting of 36 items, was
tested. The first step was to determine the number of factors
necessary to represent the data. For this, the percentage of
total wvariance explained by each factor was examined. Six
factors explained more than 50% of the total wvariance.
Residuals were at an acceptable level (28%) . Items were
considered belonging to a factor when their factor 1loadings
were above 0.3 (Spanier and Lewis, 1980) (Appendix 11).

When comparing this result with the initial instrument,
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some modifications were made. The initial questionnaire
consisted of 36 items distributed in four dimensions of
appearance, pain, comfort and performance. A list of items
included in the initial questionnaire and how they were
originally allocated within dimensions is presented below

(Table 7.2.1).
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Tablee 7.2.1. List of items included in the initial
questionnaire and their respective dimensions.

Appearance dimension

. Satisfaction with teeth

. Satisfaction with appearance of teeth
. Satisfaction with colour of teeth

. Satisfaction with position of teeth

Pain dimension

. Spontaneous pain

. Pain when eating/ hot or cold
. Changing food because of pain
. TMJ pain

Comfort dimension

. Worry with teeth, partial prosthesis or full denture

. Food packing

. Halitosis

. Loose teeth

. Satisfaction with gums

. Bleeding gums

. Sensitivity to hot or cold because of gingival
recession

Performance dimension

. Avoid showing teeth when smiling

. Satisfaction showing teeth when smiling

. Changing types of food because of teeth

. Changing way of preparing food

Capacity to chew

. Satisfaction with chewing

. Capacity to bite

. Satisfaction with biting

. Work capacity affected by appearance of teeth
. Work capacity affected by pain

. Work capacity affected by eating, talking

. Contact with people affected by appearance of teeth
. Contact with people affected by pain

. Contact with people affected by eating, talking
. Romance affected by appearance of teeth

. Romance affected by pain

. Romance affected by eating, talking

. Sleep affected by pain

. Stress caused by pain

. Self-confidence affected by teeth

. Embarrassment caused by teeth
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7.2.1. Results of factor analysis

Items which are preceded by the sign: * , are those that
were allocated to the same dimension as in the original
questionnaire. Questions reallocated from the original
categories have their original categories 1in parenthesis

(Table 7.2.1.1).
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Table 7.2.1.1. Results of factor analysis: List of items
included in the questionnaire and their respective dimensions.

Appearance dimension

*, Satisfaction with teeth

*, Satisfaction with appearance of teeth
*, Satisfaction with colour of teeth

*, Satisfaction with position of teeth

Pain dimension

*, Spontaneous pain

*, Changing food because of pain

*, Pain when eating / hot or cold
. Work capacity affected by pain (performance)
. Stress because of pain ( performance)
. Bad sleep because of pain ( performance)

Comfort dimension

*, Halitosis

Bleeding gums

Food packing

Loose teeth

Satisfaction with gums

Sensitivity because of gingival recession

. Worry about teeth, partial prosthesis or full denture

* ¥ ¥ % * ¥

Performance dimension

*, Work capacity affected by appearance of teeth
Work capacity affected by eating, talking
Contact with people affected by appearance of teeth
Contact with people affected by eating, talking
Contact with people affected by pain

Romance affected by pain

Romance affected by eating, talking
Self-confidence affected by teeth

Embarrassment caused by teeth

Romance affected by appearance of teeth

Avoid showing teeth when smiling

Satisfaction with smile

* %k ¥ H ¥ ¥ ¥ ¥ ¥ ¥ %

Fifth dimension
. Capacity to chew (performance)
. Satisfaction with chewing (performance)
. Capacity to bite (performance)
. Satisfaction with biting (performance)

Sixth dimension
. Changing way of preparing food (performance)
. Changing types of food because of teeth (performance)
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Comparing the original questionnaire with the one
suggested by factor analysis, shows that the questions
allocated to appearance and comfort were the same in both
cases. For pain, of the initial group of four questions, three
were kept in the dimension while the other, TMJ pain, because
of a too low factor 1load (below 0.3), was excluded. Extra
questions were included in the pain category. These questions
may have been allocated there because they are items about
daily activities linked with pain.

The performance dimension has shown major differences.
Some of its questions were allocated to the pain category,
others about chewing and biting were allocated to a fifth
dimension and others were included in a new sixth dimension.

Overall, of 36 questions, 26 (72%) had their dimension
confirmed by the test, 9 (25%) were included in other
dimensions and 1 (3%) did not have a minimal score to be
analyzed.

From these results a new questionnaire was constructed.
It was composed of the same items, but involving a new
dimension, eating restriction. This category was obtained by
joining the fifth and sixth groups obtained by factor
analysis. Items included in these groups came from the
original general performance dimension. The new questionnaire
has five dimensions. Of these, appearance, comfort and pain,
are the same as in the original instrument and performance
and eating restriction, were part of the performance group in

the original questionnaire (Table 7.2.1.2).
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Table 7.2.1.2. List of items within each new category.

General performance

. Work capacity affected by appearance of teeth

. Work capacity affected by eating, talking

. Contact with people affected by appearance of teeth

. Contact with people affected by eating, talking
Contact with people affected by pain

. Romance affected by pain

. Romance affected by eating, talking

. Self-confidence affected by teeth

. Embarrassment caused by teeth

. Romance affected by appearance of teeth

. Avoid showing teeth when smiling

. Satisfaction with smile

. Work capacity affected by pain

. Stress because of pain

. Bad sleep because of pain

Eating restriction
. Capacity to chew (performance)
. Satisfaction with chewing (performance)
. Capacity to bite (performance)
. Satisfaction with biting (performance)
. Changing way of preparing food (performance)
Changing types of food because of teeth (performance)

Questionnaires with extra questions for those who wore a
partial prosthesis and full denture presented some changes
also. Items which are preceded by the sign *, are those that
were allocated to the same dimension as in the original
questionnaire. Questions which were allocated to a different
dimension from that in the original questionnaire have their

original category in parenthesis (Table 7.2.1.3, 7.2.1.4).
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Table 7.2.1.3. Items included in the questionnaire of those
who wore a partial prosthesis.

Appearance dimension

* ., Satisfaction with partial prosthesis

* , Satisfaction with appearance of partial prosthesis
* . Satisfaction with colour of partial prosthesis

Eating Restriction dimension

. Pain because of partial prosthesis (pain)

. Changing types of food because of partial prosthesis
(performance)

Items about appearance were allocated to the same
dimension as in the original questionnaire. Two items were
included in the 'eating restriction dimension'. One belonged
to the 'performance group' of the original instrument and was
kept in this new dimension, since it taps the same trait of
the category. The other item will not be included in the
'eating restriction' dimension since it is related to its

original category, pain.

Table 7.2.1.4. Items included in the questionnaire for those
who wore full denture.

Appearance dimension

* ., Satisfaction with full denture

* . Satisfaction with appearance of full denture
* ., Satisfaction with colour of full denture

Comfort dimension
. Difficulty to talk because of full denture
(performance)
. Pain because of full denture (pain)

Eating restriction dimension
. Feeling of a full mouth because of full denture
(comfort)
. Changed flavour of food because of full denture
(comfort)
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Items about appearance were allocated to the same
dimension as in the original questionnaire. Items included in
the original comfort dimension were kept in this dimension.
Theoretically the item 'pain because of full denture' was
kept in the pain category although it was included in the
comfort dimension by factor analysis. The item was included in
the comfort dimension because there was not a high correlation
between those who had tooth pain and those who wore full
denture. The item 'feeling of a full mouth' which was
allocated to a new eating restriction <category by factor
analysis was kept in the comfort dimension. The item 'changed
flavour of food', was Kkept in the new eating restriction

category to which it had been moved by factor analysis.
7.3. Reliability

Reliability was tested in the pilot and in the main
study. Internal reliability and test-retest reliability were

used to check the stability of the measure.
7.3.1. Reliability tested in the pilot study

Reliability of the questionnaire and the scale were
tested during the <clinical calibration. When clinical
examinations were repeated, respondents were re-interviewed.
A test-retest reliability was done to check stability of the
instrument. A good result was obtained; 0.89 for the

questionnaire and 0.79 for the scale.
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7.3.2. Reliability tested in the main study

When clinical examinations were repeated to assess
consistency in the main study, interviews were repeated. Test-
retest reliability was done on 84 basic questionnaires and
scales to check the stability of the instrument. For that, the
SPSS statistical package was used and the result has shown a
high stability for both the questionnaire (0.87) and the scale
(0.78). Internal <consistency analysis of the  Dbasic
questionnaire and the scale were also done by using data
collected from the main study. Cronbach's coefficient alpha
test was applied. The result showed a high internal
consistency for the basic questionnaire of 0.87. For the
scale an acceptable level (above 0.50 -Ware and Bgook, 1981) of 0.59
was obtained. The reliability of each dimensioﬁ in the
questionnaire was tested as well. All groups of items
presented an acceptable internal consistency. Cronbach's
coefficient alpha for appearance was 0.78, for pain was 0.50,

for comfort was 0.52, for eating restriction was 0.73 and for

performance was 0.89.
7.4. Validity test

The questionnaire and the scale were tested for face,
content and construct validity. Since there is no ‘'gold
standard' for health or quality of life, criterion validity
was not an appropriate test for this study. Face and content

validity were established during the pre-pilot (open
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interviews) and pilot study. Construct validity of the
questionnaire was tested during the main study. Construct
validity of the scale was tested using the data of the

complementary study.

7.4.1. Face validity

Face validity of the questionnaire and the scale were
established during the pilot study. People were asked to
explain in their own words what they understood of each
question in the questionnaire and what they understood of each
dimension involved. This procedure checked if respondents were
answering what they were being asked. Since most of the
topics came from lay experience during open interviews,
respondents had no difficulty in relating with such material

or seeing its relevance.

7.4.2. Content validity

Content validity was established during the development
of the instrument, when open interviews were done and the
literature reviewed. Interviews were conducted with a group
of Portuguese people and main topics raised by them have been
considered. Furthermore after a thorough examination of the
literature, four main dimensions were selected: appearance,
comfort, pain and general performance. Then, a list of topics
was built from open interviews and literature review, in order

to specify items which could reflect the meaning associated
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with each dimension. Therefore the universe of the wvariables

to be measured in relation to oral conditions was compiled.
Dimensions included in the scale were based on the

literature review and corresponded to items which were raised

in the open interviews.

7.4.3. Construct validity
X

7.4.3.1. Construct validity of the questionnaire

Construct validity was done using the main study data.
Two tests were performed: a correlation of the questionnaire
with three clinical measures and an analysis of score
dimensions distribution in two groups of different oral
status.

The first test, Spearman correlation, was done between
the instrument, which measures the impact oral status has on
people's 1lives, and clinical indices, which measure oral
status. A total score for the instrument was used. This score
was obtained from the sum of the dimensions. Two situations
were tested. One where dimensions were weighted and another
where dimensions were not weighted (implicitly this is
equivalent to having equal weight) . The clinical indices to be
compared with the questionnaire were three: DMFT, the
'functional' measure and T-HEALTH. The traditional DMFT,
total number of decayed, jaj.ss.iiig and filled teeth, intends to
measure oral "statusv (Klein et al, 1938).' The 'functional'

measure (Sheiham et al, 1987) is based on aggregating the
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number of filled teeth with the number of sound teeth with no
decay, each being given equal value. The third measure, the T-
HEALTH (Sheiham et al, 1987), attributes an arbitrary weight
to the status of the tooth (sound tooth = 4, filled tooth = 2,

decayed tooth = 1 and missing tooth=0) (Table 7.4.3.1.1).

Table 7.4.3.1.1. Spearman correlation between the final score
of the instrument (when dimensions received weight and when
they were treated equally) with clinical measures.

Clinical final score final score
measures with weight without weight
DMFT -.412 -.351
T-HEALTH +.498 +.499
FUNCTIONAL MEASURE +.519 +.476
P<0.001

The clinical measures which had a higher correlation with
the total score were those which better reflected the
'quality' of oral status (functional measure and T-HEALTH). A
lower correlation was obtained for the DMFT, which is
criticized for failing to indicate changes in the quality of
the teeth that have already been attacked by disease (Birch,
1986) .

Although there are differences between clinical indices,
all of them had a significant correlations with the final
score of the measurement. These results suggest that 'oral
status' (clinical measures) had a significant correlation with
the 'impact oral status has on people's quality of 1life!
(subjective measure).

The second test conducted was a comparison of dimension

score distributions in two groups having different oral

107



statuses. The Kruskal-Wallis one-way anova test was wused
between the following groups:

. Appearance score and anterior teeth: one group with filled
or sound anterior teeth and another with at least one decayed
tooth or missing anterior teeth,

Performance score and anterior teeth: one group with
filled or sound anterior teeth and another with at least one
decayed tooth or missing anterior teeth,

Performance and decayed teeth: one group with no decayed
teeth, and another with at least one decayed tooth,

Pain score and decjayed teeth: one group with no decayed
teeth and**ari“other “ith at least one decayed tooth,

. Comfort and bleeding: one group with no bleeding and another
with at least one gingival area with bleeding,

. Comfort and calculus: one group with no calculus and
another with at least calculus on one tooth,

. Comfort and periodontal pocket: one group with no pocket
and another with at least one periodontal pocket.

For all groups compared, chi-square was significant,
showing that the distribution between groups was different,

according to their oral status (Appendix 12).

7.4.4. Validation of the scale

The scale used in the main study to collect data on the
importance respondents attributed to dimensions was validated.
To validate the scale, data obtained in the complementary

study (Chapter 5 'Complementary study') were used. These data
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consisted of the weight people attributed to dimensions
identical to those used in the scale of the main study. One
part of the questionnaire used in the complementary study
compared the five dimensions (appearance, comfort,
performance, pain and eating restriction), asking respondents
to weight each of them. The other part of the questionnaire of
the complementary study analysed the weight people attributed
to each item used in the questionnaire of the main study,
comparing the 36 items.

Two tests were conducted. One involved a comparison of
the order in which dimensions were ranked in the two parts of
the questionnaire of the complementary study. The other
investigated the different magnitudes of weight attributed to
each dimension for the two different scales obtained from the
two sections of the complementary study. The objective of
doing these tests was to investigate if people would weight
dimensions in a similar way to that in which they would weight
items included in those dimensions.

In the first test, mean scores of weight attributed to
each item, when the 36 items were compared, were calculated.
Subsequently, items were grouped according to their respective
dimensions and a mean score for items in each dimension was
calculated. These mean scores represent the importance
respondents attribute to items in the corresponding
dimensions. These results were then compared with the results
from the previous section related to 'weighting dimensions'
(mean scores of weights attributed to each dimension). The

order of importance of dimensions in each result was checked
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(Table 7.4.4.1).

Table 7.4.4.1. Comparison of ranking of dimensions when
subjects attributed weights to items and when respondents
attributed weight to dimensions - Scale validation.

All items weighted Dimensions weighted

Dimensions Mean score (SD) Mean score (SD)
Pain 598.7 146.5 1252.4 1452.5
Comfort 532.5 108.2 1082.4 1376.2
Performance 533.4 96.9 1051.4 1133.7
Eating

Restriction 502.9 49.5 900.0 742.3
Appearance 449.9 7.8 489.0 70.3

Results for both scores were ranked in a similar order,
except for performance and comfort which were ranked
differently although with a small difference between ranks.

The second test used was the Wilcoxon signed-rank. This
was done to investigate the magnitude of differences between
the weight attributed to each dimension in both sections
(Norusis,1990). Because all scales might have the same total
weight of 1, when adding the weight attributed to dimensions
(Chapter 2 'Methodology'), prior to testing the different
magnitude of weights attributed to dimensions, the proportion
of those weights had to be calculated for each respondent.
Proportions of the scale in which respondents weighted
dimensions were calculated as done in the main study (Chapter
2 'Methodology'). Proportions from the scale when respondents

weighted items were computed by taking the average weight for
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each category and then calculating each category proportion as
in the main study (Chapter 2 'Methodology'). Proportion of
dimensions obtained from both sections were compared to test
the difference of magnitude between them. No significant
difference was found between the proportion of weights
attributed to dimensions and the proportion of weights
attributed to items within the dimensions (p<0.05), except
for the appearance dimension (p=.0002). These results suggest
that except for the appearance dimension there was no
significant difference, 1in terms of weighting, between
respondents weighting dimensions directly or respondents

weighting items within the dimensions.

7.4.4.1. Discussion

Overall, results presented a close similarity when
comparing weights applied to categories and weights applied to
the corresponding items. Although performance and comfort were
ranked in different orders when comparing dimensions and
weighted items, no significant difference in magnitude between
the weights attributed to performance and comfort and the
weights attributed to items within the respective categories
were found. Appearance, despite showing a difference in the
magnitude of results for the two approaches used to weight
dimensions, was ranked in the same order, and was found to be
the least important of the dimensions in both results.

A suggestion of improvement for future studies is

related to the order in which the questionnaire and the scale
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should be presented to respondents. The questionnaire should
be presented first, explaining that <questions about
discomfort, pain, appearance, eating restriction and
performance related to oral status are going to be asked.
Then, after finishing the interview, the scale should be
presented and respondents then asked how they would rank
comfort, appearance, not feeling pain, not having eating
restriction and performance according to their importance.
After testing the instrument, results of the data
collected during the main study were analysed to check if the
measure selected different impacts in the population. These

results will be presented in the next chapter.
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CHAPTER 8

RESULTS

8.1. Characteristics of subjects

Personal interviews and clinical examinations were
completed on 662 individuals in the target age range of 35 to
44. The sample was divided according to their oral status
(groups for low, medium and high DMFT and a group for those
who wore an upper denture), and by gender and social class.

Although the sample was selected by DMFT and full upper
denture status, during the analysis a difference was noticed,
in terms of impact, between those who had missing teeth and
did not wear a prosthesis and those who had missing teeth and
had them replaced. Respondents who had the same number of
missing teeth had different subjective impacts whether they
had them replaced or not. Therefore for a better understanding
of the results the sample was finally divided into three
groups; those who did not wear a prosthesis (n=465), those who
wore a partial prosthesis (n=106) and those who had a full

upper denture (n=91) (Table 8.1.1).
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Table.8.1.1. Distribution of the sample by sex, social class
and DMFT status.

All Subjects Subjects who Subjects
subjects who do not wear a partial who wear
(n=662) wear a prosthesis full
prosthesis (n=106) denture
(n=465) (n=91)
Gender
Male 359 (54%) 256 (55%) 58 (55%) 45 (49%)
Female 303(46%) 209 (45%) 48 (45%) 46 (51%)
Social
class
High 304 (46%) 277 (59%) 27 (25%) -
Low 358 (54%) 188 (41%) 79 (75%) 91 (100%)
DMFT
High 270 (41%) 121 (26%) 59 (56%) 91 (100%)
Medium 209 (32%) 172 (37%) 37 (35%) —_—
Low 182 (27%) 172 (37%) 10 (09%) —_——

8.2. Clinical characteristics of the sample

Mean scores for decayed, missing and filled teeth and
periodontal status were calculated for four different groups:
the total sample (group 1), those who did not wear a
prosthesis (group 2), those who wore a partial prosthesis
(group 3) and those who wore a full upper denture (group 4).
Filled and missing teeth did not show a significant difference
between gender in group 1 (Appendix 13, table AP13.1). For
group 2, in addition to filled and missing teeth, decayed
teeth did not show, as well, a significantly different
distribution between sex (Appendix 13, table AP13.3). The same
observations applied to group 3 between DMFT levels (Appendix
13, table AP13.5). For group 4, only decayed teeth presented

a significantly different distribution between gender (p<0.01)
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(Appendix 13, table AP13.7). Periodontal status had no
significantly different distribution for the different DMFT
levels on the first, second and third groups and on different
sexes for the fourth group (Appendix 13, tables AP13.2,

AP13.4, AP13.6, AP13.8).

8.3. The relationship between the level of satisfaction and

oral status

Studies have shown that although clinical data have a
weak correlation with subjective impacts, some of those
correlations are significant, suggesting that clinical status
does 1indeed cause some subjective impact (Cushing, 1986;
Rosenberg, 1988; Gooch, 1989; Chen, 1991; Locker, 1992). In
order to test if the instrument was able to discriminate
between‘groups which had different levels of subjective impact
an analysis of how subjective impact was distributed in the
sample and how oral status, social class and gender varied
according to those impacts was done. Firstly, to investigate
subjective impact data obtained by questionnaire, people were
grouped into three different levels of impact: those who were
satisfied with their mouths (scores from 0.7 to 1.0), those
who were relatively satisfied (scores from 0.69 to 0) and
those who were unsatisfied (scores below 0). Secondly, mean
scores of oral status were calculated for each of these groups
to assess if clinical differences existed between themn.
Distributions of oral status between the groups were

statistically tested to check if any significant difference
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would result. Because the subjective impact varied according
to whether respondents who had missing teeth, had them
replaced or not, the sample was divided into three groups:
those who did not wear a prosthesis (n=465), those who wore
a partial prosthesis (n=106) and those who wore full upper

denture (n=91).

8.3.1. The relationship between the level of satisfaction and

oral status for those who did not wear a prosthesis

For each group of satisfaction, for those who did not
wear a prosthesis, mean scores of oral status were calculated
and distributions of oral status were statistically tested.
All subjective dimensions were tested in this way: appearance,
comfort, pain, performance, eating restriction and total score
of the questionnaire. For each of these dimensions,
respondents were classified as satisfied, relatively satisfied
or unsatisfied according to their questionnaire scores.

Differences of clinical oral status were observed between
groups of satisfaction in all dimensions considered with the

exception of pain. The main difference observed occurred for

appearance. There, the position of missing teeth and the
number of decayed teeth affected the levels of satisfaction.
More specifically, only those who were unsatisfied had
anterior missing teeth (Appendix 15, table AP15.2). 1In
addition, on average those who were relatively satisfied
presented one premolar missing; a tooth whose position can

compromise aesthetics. Furthermore, those who were satisfied
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had their anterior and premolar teeth sound or filled.
Respondents who were satisfied with appearance had no decayed
teeth. Respondents who were relatively satisfied had a lower
number of decayed teeth than those who were unsatisfied with
appearance (Appendix 15, table AP15.2).

For comfort, differently from all the other
dimensions considered, the satisfied group was the one which
presented the lowest number of filled teeth (Appendix 15,
table AP15.3). For all the other categories, including that
for total score of the questionnaire, the satisfied group had
the highest number of filled teeth and 1lowest number of
decayed and missing teeth (Appendix 15). One observation that
appears relevant here, is that, although the DMFT index counts
filled teeth with the same score as decayed and missing teeth,
the results just described suggest otherwise. They suggest
that filled teeth did not contribute to negative impacts
between respondents, in most of the dimensions (except for
comfort), as much as decayed and missing teeth did.

There was no difference for the mean scores for both
decayed and filled teeth for the three different groups of
satisfaction in the pain dimension. On the other hand, by
statistically testing the distribution of decayed teeth for
each of these three different groups, a significantly
different distribution of decayed teeth (p<0.05) was found
between groups (Appendix 15, table AP15.4). Despite these
results, it should be stressed that the clinical examination
cannot assess if decayed teeth are causing pain or not.

Therefore, it cannot simply be assumed that decayed teeth do
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necessarily cause pain. Generally we can conclude that people
with a higher number of decayed teeth have a higher
probability of experiencing dental pain. Therefore further
investigation and specific clinical examination should

be conducted to clarify this important area.

For the performance dimension the number of decayed teeth
decreased from 7 to 1 and the number of missing teeth
decreased from 10 to 3 across the range from the unsatisfied
to the satisfied groups. Filled teeth increased from 2 to 9
over the same range (Appendix 15, Table AP15.1). These
results suggest that the worse the oral status, the worse the
impact of performance on respondents' daily 1living.

After carrying out factor analyses, the results obtained
suggested that performance should be divided into two
categories: one which we called a performance dimension and
another which we called an eating restriction dimension. When
levels of satisfaction for those two new categories were
analyzed, the new performance dimension did not show any
difference in terms of the results obtained from those
previously obtained for the original performance category. On
the other hand,the same was not true for eating restriction
(Appendix 15, Tables AP15.6, AP15.7). For this dimension, the
unsatisfied and relatively satisfied groups had 7 posterior
missing teeth, a similar result to that reported by Kayser
(1981) . The difference observed between those two groups of
satisfaction was on the number of anterior missing teeth; the
unsatisfied group had 3 and the relatively satisfied 1 missing

anterior. The eating restriction dimension which includes
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items related to chewing and biting, thus appears to have
identified individuals who are affected by the number of
anterior missing teeth. Those who were satisfied with eating
had no anterior absent teeth and had 2 posterior missing
teeth. The results suggest that the original performance
dimension and the new performance dimension presented similar
results overall. On the other hand, items in the eating
restriction dimension had their impact masked whilst included
in the original performance dimension. The results confirm the
importance of having an eating restriction dimension separate
from the original performance dimension.

Total scores for each of the different dimensions
involved were added together to give a combined final score.
This final score was also grouped into different satisfaction
levels, as was done before for the other dimensions. For this
combined dimension clinical differences were observed between
the different groups of satisfaction. For example, the number
of decayed teeth decreased from 5 to 0, the number of missing
teeth decreased from 9 to 2 and the number of filled teeth
increased from 4 to 9 as satisfaction 1level increased
(Appendix 15, table AP15.5). This total score reflects the
overall combined subjective impact on people's daily living
suggesting that a higher number of decayed and missing teeth
occurs in those who have more negative impacts on their daily
living.

Overall, for all dimensions, oral status improved with
satisfaction level; those who were unsatisfied had the worst

status while those who were satisfied had the best. These
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differences of oral status and periodontal status were
statistically significant (p<0.05) (Appendix 14).

When considering the results outlined above it should be
noted that three of the dimensions involved had a small
number of people in the unsatisfied group; performance
dimension (11 people), eating restriction (14 people) and
total score of the instrument (13 people). As a result,
although significant clinical and statistical differences were
found between these groups of unsatisfied subjects when
compared with the groups of relatively satisfied and satisfied
subjects, for the same three dimensions referred above, groups
with a low number of people cannot be considered as a reliable
test group for the instrument. Only the results involving the
relatively satisfied and satisfied groups in those dimensions

should therefore be considered.

8.3.2. The relationship between the level of satisfaction and

oral status for those who wore a partial prosthesis

Two groups were considered from those wearing a partial
prosthesis: the relatively satisfied and the satisfied. The
unsatisfied group could not be considered in this sample,
since for all associated dimensions there were always less
than 30 unsatisfied subjects. No clinical difference of oral
and prosthesis status could be found between the satisfied and
relatively satisfied groups for all the dimensions considered.
Oral status between the groups was similar and most

prostheses were assessed as good (Appendix 15, from table
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AP15.8 to table AP15.14).

8.3.3. The relationship between the level of satisfaction and

oral status for those who wore full upper denture:

Two groups of satisfaction were considered for those
wearing a full upper denture; the satisfied and the relatively
satisfied ones. The unsatisfied group could not be considered
here because it had 1less than 30 subjects. No clinical
difference between the groups was found. Oral status were
similar and dentures were in good condition (Appendix 15, from

table AP15.15 to table AP15.21).

8.4. TMJ and malocclusion

Most people included had no problems with their
temporomandibular joints. Therefore this item caused no social
impact on the sample. No malocclusion problems were found
among respondents and consequently this condition was not used

to analyse impacts obtained from the questionnaire.

8.5. Association between clinical and socio-psychological

measures of oral health

Association between clinical and subjective measures of
oral health were tested. Correlations between scores for the
different dimensions and the total score of the questionnaire

were computed for decayed, missing and filled teeth, DMFT, T-
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HEALTH, function teeth and periodontal status. On the whole,
correlations were weak, although most of them were significant
(p<0.001), with the exception of filled teeth and gingival
recession (Tables 8.5.1, 8.5.2, 8.5.3, 8.5.4). Decayed and
missing teeth showed a significant negative association for
all dimensions, with the exception of comfort (p<0.001)
(Tables 8.5.1, 8.5.2). This indicates that as the number of
decayed and missing teeth decreases, scores for dimensions
increase; people become more satisfied. Filled teeth only
showed a significant positive association for performance
while its only negative significant association was with
comfort (p<0.001) (Tables 8.5.1, 8.5.2). Therefore, as the
number of filled teeth increases, the score for performance
increases; people become more satisfied with performance. On
the other hand as the number of filled teeth increases the
score for comfort decreases; people become more dissatisfied
with comfort. This reinforces previous results in this study
where the satisfaction categories were compared with clinical
oral status. Those who were dissatisfied had more decayed and
missing teeth while those with a higher number of filled teeth
were more satisfied than those who had less filled teeth (with
the exception of comfort where the satisfied group had the
lowest number of filled teeth). DMFT showed negative
significant associations with all subjective measures; that
is, when DMFT increases people are less satisfied (p<0.001)
(Tables 8.5.1, 8.5.2). T-HEALTH and function teeth, which are
indices that attribute low or no value to decayed and missing

teeth, had positive significant associations with all
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S
subjective measures, except r comfort which showed a(EéE)

significant correlation p€0.00 ) (Tables 8.5.1, 8.5.2).

Table 8.5.1. Spearman correlation between clinical and
subjective measures (n=662).

Decayed Missing Filled DMFT T-HEALTH Function

teeth teeth teeth teeth
Appearance =.34%%* ~.24%% .06 ~.32%% «33%% e 32%%
Comfort -.08 -.07 =.22%% =, 17%% -=,05 -.04
Performance -.32%% ~.32%% .15%% - 32%% .38%% «39%%*
Pain -.19%%* =.13%* .03 -.18%% .18%% .18%%
Total score =-.33%%* -.18%% .01 -.33%% .30%% S27%%

* p<0.01 ** p<0.001

Table 8.5.2. Spearman correlation between clinical and the two
subjective measures considered after factor analysis (n=662).

Decayed Missing Filled DMFT T-HEALTH Function

teeth teeth teeth teeth
Performance -.36%% — 27%% C17k% =~ 26%% _ 32%% «35%%
Eating -.23%% =_29%% .11 =.29%% _ 33%% «33%%

restriction

* p<0.01 ** p<0.001

Gingival bleeding, calculus and pocket had a negative
significant association with all dimensions except for pain
and eating restriction (p<0.001) (Tables 8.5.3, 8.5.4). When
gingival bleeding, calculus and number of pockets increased
respondents' satisfaction decreased in appearance,
performance, comfort and in the total score of the

questionnaire. Gingival recession was not significantly
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associated with any of the dimensions (Tables 8.5.3, 8.5.4).

Table 8.5.3. Spearman correlation between periodontal and
subjective measures (n=662).

Bleeding Calculus Pocket Gingival Recession

Appearance -.19%* =.19%%* ~.16%%* .04
Comfort -.18%*%* —.14%* —.24%% -.07
Performance =-.14%** —.14%* -.18%* .05
Pain -.07 -.09 -.05 -.01
Total score -.20%%* =.19%* -.20%% -.00

* p<0.01 ** p<0.001

Table 8.5.4. Spearman correlation between periodontal and the
two subjective measures considered after factor analysis
(n=662) .

Bleeding Calculus Pocket Gingival Recession

Performance -.16%*% -.16%*% -.16%% -.02
Eating -.10%* -.70 -.19* -.03
Restriction

* p<0.01 ** p<0.001

8.6. Socio-demographic variables

Two socio-demographic variables were investigated: gender
and social class. Clinical oral status for those two groups of
variables were compared and scores obtained from the
subjective data were analysed.

There was no significant differences by sex in subjective
impacts except for comfort, where men were more dissatisfied
than women (p<0.05) (Appendix 14). The significant differences
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found in oral status by sex were for decayed teeth (p<0.01),

bleeding (p<0.05) and calculus (p<0.001). Men had a higher
mean score than women for decayed teeth, bleeding and calculus
(Appendix 14).

Social class groups had significantly different
distributions in subjective impacts scores for all dimensions
with the exception of comfort. The two social groups also had
significantly different distributions of oral status. Higher
social class had less decayed teeth, less missing teeth and
more filled teeth than lower social class. Higher social class
respondents had less bleeding on probing, less calculus and a
smaller number of pockets than lower social class ones
(Appendix 14).

The results for comfort were different from all other
subjective dimensions for both gender and social class groups.
Men were more dissatisfied about comfort and had more bleeding
and calculus than women. The lower social class group had more
dissatisfied than the higher social class for all dimensions
with the exception of comfort. As expected, the lower social
class group had more decayed and missing teeth and less filled
teeth than the higher social class group. Lower social class
also had more bleeding, calculus and number of pockets than
the higher social class. Since satisfaction with comfort
decreased with the increase in the number of filled teeth,
bleeding, calculus and number of pockets (Tables 8.5.1,
8.5.3), there was no significant difference in terms of impact
of comfort between the two social classes because both of them

had clinical oral status levels which decreased satisfaction
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with comfort.

These results demonstrate that the instrument detected
differences for different social class groups and for gender.
In addition, they also confirm findings from previous studies
(Cushing, 1986; Gooch, 1988; Locker, 1992) which also
reported different subjective impacts for different groups of

social class and gender.

8.7. Regression analysis: comparing studies

Regression analysis was used to compare the results from
this study with those from other studies which also conducted
the test (Rosenberg et al, 1988; Gooch et al, 1989; Chen,
1991; Locker et al, 1992). This course was chosen despite the
criticism of some authors (McClatchie et al, 1983) that find

it inappropriate to use regression analysis when the Likert

scale 1is used to collect the data (since this would imply

U

ordinal data). In any case, in our context, results from the

T—

other studies which are being compared with the present one

did use Likert scales and did use regression analysis.
Regression analysis was staged with groups of predictor
variables entering at each step. The dependent variable was
chosen to be the total score of the questionnaire. Socio-
demographic variables, social class (0= high social class, 1
= low social class) and gender (0= female, 1= male), were
included in the first stage. For the second stage number of
decayed, filled and missing teeth were all introduced as

continuous variables. Finally, for the third stage the number
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of teeth with bleeding gums, calculus and pocket, were all
introduced as continuous variables (Table 8.7.1). The socio-
demographic variables, in the first stage, explained only 3
percent of the variance of the total score of the
questionnaire, with social class emerging as a significant
predictor (p<0.0001). When decayed, filled and missing teeth
were introduced in the second stage, R square increased to
0.19. Social class remained as a significant predictor
(p<0.01) and decayed, missing and filled teeth were
significant (p<0.0001). When periodontal variables were
introduced in the model in the third stage, R square increased
to 0.24 and pocket (p<0.0001) and calculus (p<0.01l) were added
to the previous significant predictors. At this stage, social

class was no longer a significant variable (Table 8.7.1).
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Table 8.7.1. Results for total score of the questionnaire
regression analysis.

Dependent variable: Total score of the questionnaire

Stage: 1 } 2 ‘ 3
B p ! B P B P
Gender * -—- NS g -—- NS -—- NS
Social class * -.17 P<0.0001i -.12 P<0.01 | --- NS
R squared .03 %
i
;

Number of decayed teeth !

! =-.36 P<0.0001 -.34 P<0.0001
Number of filled teeth ‘
-.32 p<0.0001 -.32 P<0.0001

Number of missing teeth
-.25 P<0.0001 -.28 P<0.0001
|

Number of teeth .
- NS

with bleeding gums | {

Number of teeth % ;

with calculus .14 p<0.01

Number of teeth | x

with pocket -.17 p<0.0001

R (é/)
squared \V4

*Entered as dummy binary variables
Note: B - partial regression coefficient

8.8. Discussion

From the above results it is possible to infer that our
instrument discriminates between different subjective impacts
for the different groups involved. Respondents classified in
different DMFT levels showed a significant difference in the
distribution of scores (p<0.01) for all the dimensions in the
questionnaire (appearance, comfort, performance, eating

restriction and pain and for total score of the

128



questionnaire) (Appendix 14). Furthermore, when respondents
that were classified as being satisfied, relatively satisfied
and unsatisfied for subjective impacts had their oral status
investigated, the worse the oral status, the worse the
subjective impact (Appendix 15). Results of correlations
between clinical oral status and subjective impact scores were
found to be consistent with the results found when the oral
status of respondents were investigated for 1level of
satisfaction. The oral status found in dissatisfied
respondents (Appendix 15) showed significant negative
associations with subjective measures (Tables 8.5.1, 8.5.2).
In addition, the correlation results described above confirm
previous studies (Cushing, 1986; Atchinson, 1989; Chen, 1991;
Locker, 1992) which reported significant but weak associations
between oral status and socio-psychological measures. Cushing
(1986) suggested that although relationships between clinical
and social variables were weak, those which were significant
could be used as a stepping stone to start building a picture
of characteristics, both clinical and social, of people who

experience dental problems. It should also be pointed out
that, in some instances, weak associations between clinical
and subjective oral health indicators are to be expected given
the nature of the measures employed (Locker, 1992). For
example for comfort questions about bleeding, food packing,
halitosis and satisfaction with gums (all of which are items
that can be associated or not with filled teeth), after being
added into a final score, showed a weak, but significant

(p<0.001), correlation with filled teeth (Table 8.5.1). This
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is not unexpected, given that those problems could not only
just be caused by filled teeth but could, for example, be
caused by decayed teeth as well.

Differences observed on the subjective impact between
groups of social class and gender were similar to differences
detected in other studies (Cushing et al, 1986; Gooch et al,
1989; Locker, 1992).

Regression analysis results were similar to those in
other studies (Rosenberg, 1988; Gooch, 1989; Locker, 1992).
Rosenberg (1988) for example, found no association of the
subjective measure used in her study and decayed, filled and
missing teeth but there was an association with periodontal
status and number of dental symptoms. Gooch (1989) after
comparing the subjective measure with socio-demographic
variables (sex, age, marital status, education and income)
found 5% of the variance explained by those variables. After
introducing clinical variables (decayed, missing, filled teeth
and periodontal status) another 10% of the variance was
explained. Decayed teeth and periodontal status were the
variables which explained the highest percentage of the
variance for Gooch's subjective measure. Chen (1991) analysed
3 subjective dimensions separately; symptom, well-being
and function. Age and number of decayed teeth were found to be
a significant predictor for all three dimensions. Symptomatic
visit to the dentist was significant for symptom and function.
Asymptomatic visit to the dentist, general health, missing and
filled teeth were found to be significant predictors for

Chen's well-being dimension. Locker (1992) after introducing
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socio-demographic variables (gender, social class, 1income,
education and marital status) found 7% of the variance of the
subjective impact scores explained. Additionally, after
introducing clinical variables (number of missing teeth,
number of decayed crown, number of decayed root surfaces and
mean of the periodontal attachment loss) R square increased to
13%. Locker found, in the first stage, that the significant
variables were marital status and income. For the second
stage, missing teeth, periodontal attachment loss and income
were the significant variables.

Regression analysis results 1in the present study
identified social class as a significant variable. This
confirms previous findings which demonstrated that the quality
of life of disadvantaged groups is compromised to a greater
extent by oral disorders and conditions compared with that of
those with higher incomes (Locker, 1992). Likewise,
significant clinical variables in this sample were found to be
as significant as they were for a previous study (Gooch,

1989). All the reviewed studies including the present study

e U e et T T

had less than 30% of their subjecfiVe measure explained by

e

socio-demographic and clinical variables. Locker (1992) claims

that this weak association of clinical variables with
indicators of social and psychological impact results because
these indicators are mediated by functional and experiential
variables and by socio-demographic variables. In addition,
Locker maintains that when scores of subjective impacts are
added together the relationships of specific impacts with

clinical variables are diluted by the other impacts being
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added. One conclusion that could therefore be drawn is that |
the clinical variables associated with subjective impacts are
indeed relevant but definitions of need based on clinical and

social criteria will differ considerably (Locker, 1992).
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CHAPTER 9
DISCUSSION

From the point of view of contemporary definitions of
health, clinical measures are subject to serious limitations.
They convey little about the functioning of either the oral
cavity or the person as a whole and nothing about subjectively
perceived symptoms such as pain and discomfort (Locker, 1988).
These contemporary definitions of health involve both clinical
and subjective aspects, and stress that illness can be a
result of pathological abnormality and that a person can feel
ill without medical science being able to detect disease
(Bowling, 1991). In dentistry, a recent definition of oral
health, 'Oral health is a standard of health of the oral and
related tissues which enables an individual to eat, speak and
socialise without active disease, discomfort or embarrassment
and which contributes to general wellbeing' (Dept of Health,
1993), reflects those issues. Clinical measures to obtain
information on 'active disease' are available, but subjective
measures to obtain information on 'a standard of health ...
which enables an individual to eat, speak and socialise
without discomfort or embarrassment...' are still needed.
Confirming this need, a survey conducted in England, indicated
that almost three quarters of skilled manual workers had one
or more dental impacts at the time they were clinically

examined. These impacts were not detected clinically (Sheiham,

1982). Recently, studies have been conducted to develop
—
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measures which highlight subjective and behavioural impacts
related to the oral status (Cushing,1986; Rosenberg, 1988;
Gooch, 1989; Reisine, 1989; Atchinson and Dolan, 1990; Slad*
and Spencer, 1991; Locker, 1992;). Although researchers
looked into ways of measuring impacts, no attempt was made to
assess the importance of different impacts. For instance, 'is
tooth sensitivity more important than the appearance of
teeth?'. Furthermore, no attempt was made to assess different
weights which reflected the degree of importance different
age, gender, social class and cultural subgroups attribute to
those impacts (Sheiham, 1982).

In the present study, weights for dimensions, such as
appearance, pain, performance and comfort, were determined.
Those weights highlighted differences between groups which in
spite of having the same total impact scores, were
classified into different groups of impact, because of the
different degree of importance they attributed to specific
dimensions. The instrument therefore appears to reflect the
different importance individuals attribute to impacts and how
those impacts affect their daily living.

The subjective measure used in this study is a
questionnaire which can be adapted to personal interviews if
flexibility is needed on a broader range of people. Because
an illiterate group was included in this study, an interview
technique was used. The response scale used was the Likert
scale, since it is simple and offers subtle gradations of
response. Its limitation is that it is difficult to establish

equal intervals between the various scale levels. It can often
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be resolved by treating the data ordinally or by employing
analysis techniques that are robust against minor violations
of statistical assumptions. Tests which were conducted in this
study tried to overcome this problem by conducting Spearman
correlation before proceeding with factor analysis, and by
using other tests which are appropriate to this kind of data.
Reliability was checked by means of test-retest
reliability, in order to observe the stability of the
instrument, and by kappa-statistic, to <check internal
consistency. The kappa-statistic, which typically yields a
lower reliability coefficient than alternative procedures,
appears to be a rigorous procedure to test the instrument.
Criterion validity was not tested since there is not a
'gold standard' to be measured against. Face validity,
construct validity and content validity were conducted. The
cross-cultural validity was not tested. Nevertheless, since
this instrument can be used internationally, or among various
cultural or ethnic groups within a single country this test
should be conducted when the situation requires. Cultural
differences can exert significant influence on assessment of
the subjective experience of patients. In translating an
instrument from one language to another it is important to
ensure that the questions are as close to their original
meaning as possible. While complete cross-cultural equivalence
may be unattainable, the use of standard 'forward-backward'
translation procedures can alleviate many of the basic
language problems (Sartorius, 1979). Typically this is an

iterative process requiring several rounds before equivalence
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can be approximated.

This instrument was not tested for sensitivity since it
was a cross-sectional study.

Sensibility, that is, the practicality or feasibility of
a proposed data collection method, highlights the length of
the instrument (Feinstein, 1978). If it is too long it can be
a burden for participants and for research staff. In addition,
special consideration should be given to statistical expertise
available for such projects. It should not be assumed that
biostatisticians will have the necessary background for
analyzing psychosocial data. Conversely, statisticians who are
well versed in social science statistics will often be
unfamiliar with the analytic procedures necessary for
synthesizing psychosocial and medical data (eg. for purposes
of utility analysis).

The instrument developed involves 36 questions, which
can Se asked as a questionnaire or interview, taking, on
average, from 10 to 15 minutes to be completed. Tests which
were conducted to analyze the data were reviewed and their
strengths and weakness related to the data were highlighted.

Some instruments attempt to assess the widest possible
range of psychosocial issues, while others offer a greater
depth of inquiry per topic. Unfortunately, it seems quite
difficult to strike the optimal balance between breadth and
depth of inquiry. In this respect, this instrument is based on
Ware's (1984) suggestions, that routine assessment of a
fairly broad, comprehensive set of psychosocial variables is

often more appropriate. Therefore, there are questions
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covering five different dimensions, which according to open
interviews and review of the literature include the major oral
impacts on daily 1living. It does not gather in-depth
information for each category since otherwise it would be too
long and therefore burdensome to participants. It is a
generic measure which can be used on a wide range of
populations, involving several levels and aspects of oral
status. Those aspects comprise categories which were based on
oral health definitions (WHO 1982; Dept of Health, 1993) and
previous studies involving oral health and quality of 1life
(Cushing, 1986; Strauss, 1988; Rosenberg, 1988; Gooch, 1989;
Atchinson and Dolan, 1990; Slad{?)and Spencer, 1992). The
advantage of being a generic measure is that it allows for a
comparison of results across studies and, in the long run,
can facilitate an ordered stepwise process of instrument
development and validation. It is no accident that such
generic instruments as the Sickness Impact Profile (Bergner et
al, 1981) and the Nottingham Health Profile (Hunt and McEwen,
1980), together with the McMaster Health Index Questionnaire
(Chambers et al, 1987) and the Quality of Well-Being Scale
(Anderson et al, 1986) have well documented psychometric
properties. Their broad coverage of important psychosocial
domains has led to their widespread use, which, in turn has
yielded extensive data regarding their performance in a range
of applied research settings. The major limitation of such
generic measures is that they may not cover adequately certain
topics of particular relevance for a given disease or

treatment. In this particular instrument, although the most

137



important psychological experience connected with oral disease

is pain and/or dlscomfort (Nikias, 1985), it does not go

deeply 1nto con51derat10ns about pain, such as the instruments
developed by Reisine (1989) and Locker and Grushka (1987)
which were specifically proposed to investigate pain.

Another important issue in a measure of this type is
the degree of flexibility offered in terms of aggregating or
disaggregating the data. The availability of procedures to
aggregate individual items into a more discrete number of
scales or indexes carries with it a number of psychometric
advantages.

Summative ratings can:

a. lincrease the variability of scores, an
important prerequisite for detecting changes in
health status over time and differences among
patient groups,

b. increase score reliability by ©pooling
information that items have in common,

c. increase score validity, if items are selected
carefully enough to provide a representative
sample of information,

d. reduce problems of missing data by providing
the option,whenever responses to 1individual
questions are missing, of estimating scores based
on the remaining questions that comprise the
scale.

In general, however, measures that offer only a global
score without the possibility of disaggregation should be

avoided. The loss of 1nformatlon in such cases tends to be so

great as to render the results unlnterpretable (Aaronson,

er e A A

1988). Locker (1992) criticized two recently developed

measures, which compound items into a final score, claiming
that relationship of clinical variables and subjective

measures results were difficult to interpret. Nevertheless,
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a total score will reproduce the total impact subjects are
experiencing, and since each dimension does not impact
separately, it seems important to have this view of the

individual as a whole. In the present study when dimensions
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were weighted and then summed rnto a f1nal score a different
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result was obtalned from that obtalned when dlmen51ons d1d not
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receive any welght and were 51mply added together into a final
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score. By 51mply summing up the d1mens1ons one is implicitly

giving equal weights to all of them. Results from this study
appear to show that dimensions tend to have different weights
and that those weights should be considered. This measure,
besides generating the total score, generates scores for each
separate dimension overcoming the restriction highlighted by
both Locker (1992) and Aaronson (1988). Therefore target
groups can be recognized and analyzed in further detail.

One aspect that was highlighted by this investigation is
that DMFT is not a good clinical measure to study psychosocial
impacts. The DMFT attributes to filled teeth a similar
impact as that of decayed or missing teeth. Results in this
research have shown that, except for the comfort dimension,
those who were classified as belng satlsfled had a hlgher

—— -

number of f111ed teeth and a lower number of decayed and

m1551ng teeth than those who were classified as being

s e N

relatlvely satlsfled and unsatisfied. For comfort those who

were satlsfled presented a lower number of fllled decayed and
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missing teeth than relatively satlsfled and unsatisfied
respondents. These results substantiate Cushing's (1991) claim

that amongst those who had experienced caries, those who had
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their teeth filled had better oral health than those whose
DMFT is mostly accounted for by missing and decayed teeth. 1In
this study groups were not selected according to whether they
wore a prosthesis or not. Different impacts occurred in those
who had missing teeth replaced. In addition, partial
prosthesis and denture status were not considered as a
variable to select the sample, and information on the impact
different prosthesis status had on individuals could not be
investigated since there was insufficient respondents in each
category. Furthermore, a more detailed clinical examination
involving radiographs and vitality tests was not done because
they were impractical under the prevailing circumstances.
This study, confirming results from other studies, did

not find a high correlation between clinical and subjective
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measures. One of the reasons could be because of the

impracticability of having a detailed clinical examination.
This could have masked clinical discomforts such as a
slightly high restoration or an interproximal decay which

e ¢ s © A

could not be detected in a less thorough clinical examination.

Other reason for these weak correlations is adding subjective
impact items in which some of the items do not correspond to
the clinical status analyzed. In the same vein, Cohen (1970)
pointed out that social and psychological considerations do
contribute to subjective impacts. For instance, it is not
possible to predict which malocclusion will give rise to
disability or handicap if no attention is given to social and
psychological factors of acceptability of occlusion. More

recently, some authors reported other mediators of subjective
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impacts. Cushing (1986) reported age and gender, Gooch (1989)
and Atchinson (1990) reported level of education, race and
income and Locker (1992) claimed that income is a contributor
of different clinical status and subjective scores. In the
present study, social class was included together with
clinical wvariables as an explanatory variable of the
subjective measure. Additionally, clinical variables varied
according to subjective impact. Those who had more positive
impacts had less decayed and missing teeth and those who had
more negative impacts had more decayed and missing teeth
without replacements. This suggests that significant
clinical and social variables which were highlighted as
explanatory variables of subjective measures can be used to
begin to assess those who, in the population studied,

experience dental problems.

9.1. Future development
The results from this developmental study are
encouraging. The instrument has proved acceptable to

respondents, including the illiterate, and was easy and quick
to administer. Future studies should be conducted in order to
retest the difference between weighting dimensions and to test
cultural validity. Further tests could reinforce construct
validity and reliability tests. They should be conducted in

studies which assess different age groups.
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9.2. The need for subjective indicators

The development of an indicator of subjective health is
a time-consuming and risky undertaking, but it appears to be

a necessary step on the path to linking quality of 1life to

health planning and health services. Allowing individuals to

evaluate their own health status solves, to some extent, the
problems posed by the different definitions of health and
illness proposed by professionals and redresses the balance
between lay and professional 'objectives'. However because
health and disease are not dichotomous, but the transition of
disease to health and vice-versa is a continuum, further
studies should be done to highlight that point on the
continuum when health changes into disease (Sheiham, 1982).
Locker (1988) in his model which moves from a biological to a
behavioural and then to a social level of analysis, shows that
health-disease relationships are not direct. Impairment does
not necessarily lead to disability any more than disability
results in disadvantage. While these outcomes are dependent
upon the nature of the severity of the disorder they are also
modified by social and psychological variables. Exploring the
links between clinical conditions and their personal and
social outcomes not only promotes a more complex appreciation
of oral health but also provides the opportunity to identify
interventions to minimize the consequences of oral diseases.
Measures and indicators of discomfort, disability and
disadvantage, associated with oral conditions, are required to

document the extent to which these conditions impinge on the
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quality of 1life of the individual and the well-being of
society (Locker, 1988).

In the present study, confirming prior studies, different
levels of oral status had different impacts on people's daily
living and social and psychological dimensions showed to be
important factors that have to be assessed to reflect people's
needs. In addition, assessing the different importance people
attribute to different dimensions was important, as
exemplified by the fact that differences between sub-groups
were highlighted by such information. In order to assess
people's needs clinical indicators alone are not enough.
Subjective measures which bring a more comprehensive picture
of the effects of oral disorders by documenting their impact
on work, leisure and emotional behaviour are needed. The
instrument developed and tested in this study which attempts
to assess subjective information is described in the following

chapter.
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CHAPTER 10

CONCLUSION

This study developed a socio-dental indicator of oral
health which attempts to reflect people's need and assesses
the different importance people attribute to different
dimensions of quality of life. As distinct from other studies,
this measure gives total scores for five dimensions of quality
of 1life assessed (appearance, comfort, pain, eating
restriction and performance), a total final score and assesses
how various aspects affecting the of quality of life vary in
their importance for different sub-groups within a population.
This will reflect the different needs within a population. The
subjective measure will contribute, together with clinical
measures, to the assessment of an individual's need and likely
demand for dental care, which are also defined by economic,
social and cultural factors.

To develop this final instrument, several tests and
validation of the measure were done. The instrument turned out
to be slightly different from the one originally used. Some

questions were excluded, items were grouped into five

dimensions, instead of the original four dimensions, and the
s;;I;_;sed to weight dimensions gained one extra dimension.
In addition, a different way was suggested to introduce the
scale to respondents. The following sections will describe the
final instrument (questionnaire and scale), how to score items

and how to group respondents according to their scores.
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10.1. Questionnaire and scale

Before interviewing people, the questionnaire and the
scale should be shown to the respondents and an explanation of
the study given. Confidentiality of the information and the
existence of no right or wrong answers should be stressed. The
presentation of the five dimensions, questionnaire, and scale

will be explained in detail in the following sub-sections.
10.1.1. Introducing the dimensions

Respondents should be told that questions from five
different dimensions are going to be asked of them. 1In
addition, it should also be mentioned that respondents are to
be asked about the degree of importance they attribute to each
dimension.

Dimensions are to be introduced by explaining each of
them in turn;

Dental appearance: Consists of the appearance of the mouth,
Mouth comfort: Is related to not having complaints of
discomfort and/or unpleasant status caused by any problem in
the mouth (ie. bleeding gums, packing food). It should be
stressed that mouth comfort is not the same as pain,

Oral pain: It should be introduced by means of its negation -
not feeling pain from the teeth and mouth,

Performance: Is related to the degree to which oral status may
affect the ability to carry out daily functions and

interaction with people,

——————
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'No eating restrictions: Is related to not having difficulties to
eat, caused by poor biting and/or chewing.
After describing the dimensions, the questionnaire is
introduced with an explanation that it consists of items from

these five dimensions.
10.1.2. Questionnaire
Respondents should be asked to answer the following

questions (which comprise the five dimensions explained

above) .
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10

.1.2.1. Questionnaire for those who did not wear a

prosthesis:

Questions about your teeth will be asked. There is no right or

wrong answer. Feel free to ask anything you do not understand.

Questions

1.
in

2.

How satisfied have you been, on the whole, with your teeth
the last three months?

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied

Have your teeth worried you with any problem in the last

three months? (caused concern)

3'

always
frequently
sometimes
rarely
never

How satisfied have you been with the appearance of your

teeth in the last three months?

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied

How satisfied have you been with the colour of your teeth
the last three months?

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied
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5. How satisfied have you been with the position of your teeth
(if they are crooked or not) in the last three months?

- very satisfied

- satisfied

- more or less

~ unsatisfied

- very unsatisfied

6. Some people when not satisfied with their teeth avoid
showing them when they smile. Have you tried to avoid showing
your teeth when smiling or laughing in the last three months?

- always avoided

- frequently avoided
- sometimes avoided
- rarely avoided

- never avoided

7. How satisfied have you been in showing your teeth when you
smiled in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

8. Sometimes, when people eat, they get food stuck between
their teeth. Have you had any problems with food getting stuck
between your teeth in the last three months?

- always

- frequently
- sometimes
- rarely

- never

9. Sometimes people have bad breath. Have you had any bad
breath caused by any problems in your mouth, during the last
three months?

- always

- frequently
- sometimes
- rarely

- never

10. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your teeth?

- yes

- no
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11. Have you had to change the way you prepare your food
for a long period of time (more than three months) because of
anything the matter with your teeth?

- yes
- no

12. How well have you been able to chew your food, without
having any difficulties caused by your teeth in the last three
months?

- very well

- well

- more or less
badly

very badly

13. How satisfied are you with your chewing?

- very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

14. How well have you been able to bite your food, without
having any difficulties caused by your teeth, in the last
three months?

very well

- well

- more or less
badly

very badly

15. How satisfied are you with your biting?

- very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

16. Have you had any loose teeth in the last three months?

- yes
- no

17. Have you had any spontaneous toothache (toothache without
any specific cause) in the last three months?

- yes
- no
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18. Have you had any toothache when you ate or drank anything
cold/hot or sweet in the last three months?

- yes
- no

19. Have you had to change your food since this pain began?

- always

- frequently
- sometimes
- rarely

- never

20. Have you had any pain in your jaw joint in the last three
months?

- every day

- once a week

-~ less than once a week
- just in some movements
- none

21. How much did the appearance of your teeth affect your
working capacity during the last three months?

helped a lot
helped

was indifferent
- disturbed
disturbed a lot

22. If you had toothache or any jaw joint pain, how much did
this pain affect your working capacity during the last three
months?

- extremely
- very much
- moderately
- little

- none

23. How much did the function of your teeth (like, eating,
talking) affect your working capacity during the last three
months?

helped a lot

- helped

was indifferent
disturbed
disturbed a lot
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24. How much did the appearance of your teeth affect your
contact with people (for example, going out with friends)
during the last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

25. If you had toothache or any jaw joint pain, how much did
this pain affect your contact with people (for example, going
out with friends) during the last three months?

- extremely
- very much
- moderately
- little

- none

26. How much did the function of your teeth (like eating,
talking) affect your contact with people (for example, going
out with friends) during the last three months?

- helped a 1lot

- helped

- was indifferent
- disturbed

- disturbed a lot

27. How much did the appearance of your teeth affect your
romantic life during the last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

28. If you had toothache or any jaw joint pain, how much did
this pain affect your romantic life during the 1last three
months?

- extremely
- very much
- moderately
- little

- none
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29. How much did the function of your teeth (like eating,
talking) affect your romantic life during the last three
months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

30. If you had any toothache or any jaw joint pain in the last
three months, how much has this pain affected your sleep?

- extremely
- very much
- moderately
- little

- none

31. If you had any toothache or any jaw joint pain in the
last three months, how much stress has this pain caused you?

- extreme

- very much
- moderate
- little

- none

32. Have your teeth helped you to feel confident during the
last three months?

- helped a lot

- helped

- was indifferent

- disturbed/ affected

- disturbed/ affected a lot

33. Have your teeth caused any embarrassment in the last three
months?

- extremely

- very much

- moderately
- little

- none

34. How satisfied have you been, on the whole, with your gums
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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35. Have your gums bled in the last three months?

- yes
- no

36. Have you felt any sensitivity when you ate or drank
anything cold or acidic because your gums retracted in the
last three months?

- yes
- no
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10.1.2.2. Questionnaire for those who wear a partial
prosthesis:

Questions about your teeth and your partial prosthesis will be
asked. There is no right or wrong answer. Feel free to ask
anything you do not understand.

Questions

1. How satisfied have you been, on the whole, with your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

2. How satisfied have you been, on the whole, with your
partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

3. Have your teeth or prosthesis worried you with any problem
in the last three months? (caused concern)

- always

- frequently
- sometimes
- rarely

- never

4. How satisfied have you been with the appearance of your
teeth in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

5. How satisfied have you been with the appearance of your
partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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6.
in

7.

How satisfied have you been with the colour of your teeth
the last three months?

very satisfied
satisfied

more or less
unsatisfied

very unsatisfied

How satisfied have you been with the colour of the teeth of

your partial prosthesis in the last three months?

8.

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied

How satisfied have you been with the position of your teeth

(if they are crooked or not) in the last three months?

9.

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied

Some people when are not satisfied with their teeth or

partial prosthesis avoid showing them when they smile. Have
you tried to avoid showing your teeth or prosthesis when
smiling or laughing in the last three months?

10.

always avoided
frequently avoided
sometimes avoided
rarely avoided
never avoided

How satisfied have you been in showing your teeth or

prosthesis when you smiled in the last three months?

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied
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11. Sometimes, when people eat, they get food. stuck between
their teeth or prosthesis. Have you had any problems with food
getting stuck between your teeth/ prosthesis in the last three
months?

- always

- frequently
- sometimes
- rarely

- never

12. Sometimes people have bad breath. Have you had any bad
breath caused by any problems in your mouth, during the last
three months?

- always

- frequently
- sometimes
- rarely

- never

13. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your teeth?

- yes
- no

14. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your prosthesis?

- yes
- no

15. Have you had to change the way you prepare your food
for a long period of time (more than three months) because of
anything the matter with your teeth or prosthesis?

- yes
- no

16. How well have you been able to chew your food, without
having any difficulties caused by your teeth or prosthesis, in
the last three months?

- very well

- well

- more or less
- badly

- very badly
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17. How satisfied are you with your chewing?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

18. How well have you been able to bite your food, without
having any difficulties caused by your teeth or prosthesis, in
the last three months?

- very well

- well

- more or less
- badly

- very badly

19. How satisfied are you with your biting?

- very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

20. Have you had any loose teeth in the last three months?

- yes
- no

21. Have you had any spontaneous toothache (you fell toothache
without any specific cause) in the last three months?

- yes
- no

22. Have you had any toothache when you ate or drank anything
cold/hot or sweet in the last three months?

- yes
- no

23. Have you had to change your food since this pain began?

- always

- frequently
- sometimes
- rarely

- never

24. Have you had any pain caused by your partial prosthesis in
the last three months?

- yes
- no
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25. Have you had to change your food since this pain began?

- always

- frequently
- sometimes
- rarely

- never

26. Have you had any pain in your jaw joint in the last three
months?

- every day

- once a week

- less than once a week
- just in some movements
- none

27. How much did the appearance of your teeth or prosthesis
affect your working capacity during the last three months?

- helped a 1lot

- helped

- was indifferent
- disturbed

- disturbed a lot

28. If you had toothache or any pain caused by your prosthesis
or jaw Jjoint, how much did this pain affect your working
capacity during the last three months?

- extremely
- very much
- moderately
- little

- none

29. How much did the function of your teeth or prosthesis
(like eating, talking) affect your working capacity during the
last three months?

helped a lot

- helped

- was indifferent
- disturbed
disturbed a lot

30. How much did the appearance of your teeth or prosthesis
affect your contact with people (for example, going out with
friends) during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed
disturbed a lot
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31. If you had toothache or any pain caused by your prosthesis
or your jaw joint, how much did this pain affect your contact
with people (for example, going out with friends) during the
last three months?

- extremely
- very much
- moderately
- little

- none

32. How much did the function of your teeth or prosthesis
(like eating, talking) affect your contact with people (for
example, going out with friends) during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

33. How much did the appearance of your teeth or prosthesis
affect your romantic life during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

34. If you had toothache or any pain caused by your prosthesis
or jaw joint, how much did this pain affect your romantic life
during the last three months?

- extremely
- very much
- moderately
- little

- none

35. How much did the function of your teeth or prosthesis
(like eating, talking) affect your romantic life during the
last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot
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36. If you had any toothache or any pain caused by your
prosthesis or jaw joint in the last three months, how much has
this pain affected your sleep?

- extremely
- very much
- moderately
- little

- none

37. If you had any toothache or any pain caused by your
prosthesis or jaw joint in the last three months, how much
stress has this pain caused you?

- extreme

- very much
- moderate
- little

- none

38. Have your teeth or prosthesis helped you to feel confident
during the last three months?

- helped a lot

- helped

- was indifferent

- disturbed/ affected

-~ disturbed/ affected a lot

39. Have your teeth or prosthesis caused any embarrassment in
the last three months?

- extreme

- very much
- moderate
- little

- none

40. How satisfied have you been, on the whole, with your gums
in the last three months?

very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

41. Have your gums bled in the last three months?

- yes
- no
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42. Have you felt any sensitivity when you ate or drank
anything cold or acidic because your gums retracted in the
last three months?

- yes
- no
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10.1.2.3. Questionnaire for those who wear an upper denture

Questions about your teeth and your full upper denture will be
asked. There is no right or wrong answer. Feel free to ask
anything you do not understand.

Questions

1. How satisfied have you been, on the whole, with your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

2. How satisfied have you been, on the whole, with your
denture in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

3. Have your teeth or denture worried you with problem in the
last three months? (caused concern)

- always

- frequently
- sometimes
- rarely

- never

4. How satisfied have you been with the appearance of your
teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

5. How satisfied have you been with the appearance of your
denture in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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6. How satisfied have you been with the colour of your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

7. How satisfied have you been with the colour of the teeth of
your denture in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

8. How satisfied have you been with the position of your teeth
(if they are crooked or not) in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

9. Some people when are not satisfied with their teeth or
denture avoid showing them when they smile. Have you tried to
avoid showing your teeth or denture when smiling or laughing
in the last three months?

- always avoided

- frequently avoided
- sometimes avoided
- rarely avoided

- never avoided

10. How satisfied have you been in showing your teeth or
denture when you smiled in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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11. Sometimes, when people eat, they get food stuck between
their teeth or under their denture. How often have you had
problems with food getting stuck between your teeth or under
your denture in the last three months?

- always

- frequently
- sometimes
- rarely

- never

12. Sometimes people have bad breath. How often have you had
bad breath caused by any problems in your mouth during the
last three months?

- always

- frequently
- sometimes
- rarely

- never

13. Have you had the feeling of a mouth full because of your
denture in the last three months?

- yes
- no

14. Does your denture change the flavour of your food?

- yes
- no

15. Has your denture changed the way you speak in the 1last
three months?

- yes
- no

16. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your teeth?

- yes
- no

17. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your denture?

- yes
- no
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18. Have you had to change the way you prepare your food
for a long period of time (more than three months) because of
anything the matter with your teeth or denture?

- yes
- no

19. How well have you been able to chew your food, without
having any difficulties caused by your teeth or denture, in
the last three months?

- very well

- well

- more or less
- badly

- very badly

20. How satisfied are you with your chewing?

- very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

21. How well have you been able to bite your food, without
having any difficulties caused by your teeth or denture, in
the last three months?

- very well

- well

- more or less
badly

- very badly

22. How satisfied are you with your biting?

- very satisfied

- satisfied

- more or less

~ unsatisfied

- very unsatisfied

23. Have you had any loose teeth in the last three months?

- yes
- no

24. Have you had any spontaneous toothache (toothache without
any specific cause) in the last three months?

- yes
- no
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25. Have you had any toothache when you ate or drank anything
cold/hot or sweet in the last three months?

- yes
- no

26. How often have you had to change your food since this pain
began?

- always

- frequently
- sometimes
- rarely

- never

27. Have you had any pain caused by your denture in the last
three months?

- yes
- no

28. Have you had to change your food since this pain began?

- always

- frequently
- sometimes
- rarely

- never

29. Have you had any pain in your jaw joint in the last three
months?

- every day

- once a week

- less than once a week
- just in some movements
- none

30. How much did the appearance of your teeth or denture
affect your working capacity during the last three months?

- helped a lot

- helped

- was indifferent
~ disturbed

- disturbed a lot

31. If you had toothache or any pain caused by your denture or
jaw joint, how much did this pain affect your working capacity
during the last three months?

- extremely
~ very much
~ moderately
- little

- none
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32. How much did the function of your teeth or denture (like
eating, talking) affect your working capacity during the last
three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

33. How much did the appearance of your teeth or denture
affect your contact with people (for example, going out with
friends) during the last three months?

- helped a lot
helped

was indifferent
disturbed
disturbed a lot

34. If you had toothache or any pain caused by your denture or
jaw joint, how much did this pain affect your contact with
people (for example, going out with friends) during the last
three months?

- extremely
- very much
- moderately
- little

- none

35. How much did the function of your teeth or denture (like
eating, talking) affect your contact with people (for example,
going out with friends) during the last three months?

helped a lot

- helped

- was indifferent
- disturbed
disturbed a lot

36. How much did the appearance of your teeth or denture
affect your romantic life during the last three months?

helped a lot

- helped

was indifferent
disturbed
disturbed a lot
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37. If you had toothache or any pain caused by your denture or
jaw joint, how much did this pain affect your romantic life
during the last three months?

- extremely
- very much
- moderately
- little

- none

38. How much did the function of your teeth or denture (like
eating, talking) affect your romantic life during the last
three months?

helped a lot

- helped

- was indifferent
disturbed
disturbed a lot

39. If you had any toothache or any pain caused by your
denture or jaw joint in the last three months, how much has
his pain affected your sleep?

- extremely
- very much
- moderately
- little

- none

40. If you had any toothache or pain caused by your denture
or jaw joint in the last three months, how much stress has
this pain caused you?

- extreme

- very much
- moderate
~ little

- none

41, Have your teeth or denture helped you to feel confident
during the last three months?

- helped a lot

helped

- were indifferent
disturbed/ affected
disturbed/ affected a lot
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. Have your teeth or denture caused any embarrassment in the
st three months?

extreme
very much
moderate
little
none

. How satisfied have you been, on the whole, with your gums
the last three months?

very satisfied
satisfied

more or less
unsatisfied
very unsatisfied

. Have your gums bled in the last three months?

yes

no

. Have you felt any sensitivity when you ate or drank
ything cold or acidic because your gums retracted in the

st three months?

- yes
- no
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10.1.2.4. Questionnaire for those who wear an upper denture
and a partial prosthesis

Questions about your teeth, your partial prosthesis and your
full upper denture will be asked. There is no right or wrong
answer. Feel free to ask anything you do not understand.

Questions

1. How satisfied have you been, on the whole, with your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

2. How satisfied have you been, on the whole, with your
partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

3. How satisfied have you been, on the whole, with your
denture in the last three months?

- very satisfied

- satisfied

- more oOr less

- unsatisfied

- very unsatisfied

4. Have your teeth or prosthesis worried you with problem in
the last three months? (caused concern)

- always

- frequently
- sometimes
- rarely

- never

5. How satisfied have you been with the appearance of your
teeth in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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6. How satisfied have you been with the appearance of your
partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

7. How satisfied have you been with the appearance of your
denture in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

8. How satisfied have you been with the colour of your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

9. How satisfied have you been with the colour of the teeth of
your partial prosthesis in the last three months?

- very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

10. How satisfied have you been with the colour of the teeth
of your denture in the last three months?

- very satisfied
satisfied

- more or less
unsatisfied

- very unsatisfied

11. Some people when are not satisfied with their teeth or
prosthesis avoid showing them when they smile. Have you tried
to avoid showing your teeth or denture when smiling or
laughing in the last three months?

- always avoided

- frequently avoided
- sometimes avoided
- rarely avoided

- never avoided
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12. How satisfied have you been in showing your teeth or
prosthesis when you smiled in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

13. Sometimes, when people eat, they get food stuck between
their teeth or under their prosthesis. How often have you had
problems with food getting stuck between your teeth or under
your denture in the last three months?

- always

- frequently
- sometimes
- rarely

- never

14. Sometimes people have bad breath. How often have you had
bad breath caused by any problems in your mouth during the
last three months?

- always

- frequently
- sometimes
- rarely

- never

15. Have you had the feeling of a mouth full because of your
denture in the last three months?

- yes
- no

16. Does your denture change the flavour of your food?

- yes
- no

17. Has your denture changed the way you speak in the last
three months?

- yes
- no

18. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your teeth?

- yes
- no
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19. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your partial prosthesis?

- yes
- no

20. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your denture?

- yes
- no

21. Have you had to change the way you prepare your food
for a long period of time (more than three months) because of
anything the matter with your teeth or prosthesis?

- yes
- no

22. How well have you been able to chew your food, without
having any difficulties caused by your teeth or prosthesis, in
the last three months?

- very well
well

- more or less
badly

very badly

23. How satisfied are you with your chewing?

- very satisfied
satisfied

- more or less
unsatisfied

- very unsatisfied

24. How well have you been able to bite your food, without
having any difficulties caused by your teeth or prosthesis, in
the last three months?

- very well

- well

- more or less
badly

very badly

25. How satisfied are you with your biting?

- very satisfied
satisfied

more or less
unsatisfied

- very unsatisfied
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26. Have you had any loose teeth in the last three months?

- yes
- no

27. Have you had any spontaneous toothache (toothache without
any specific cause) in the last three months?

- yes
- no

28. Have you had any toothache when you ate or drank anything
cold/hot or sweet in the last three months?

- yes
- no

29. How often have you had to change your food since this pain
began?

- always

- frequently
- sometimes
- rarely

- never

30. Have you had any pain caused by your partial prosthesis in
the last three months?

- yes
- no

31. Have you had any pain caused by your denture in the last
three months?

- yes
- no

32. Have you had to change your food since this pain began?

- always

- frequently
- sometimes
- rarely

- never

33. Have you had any pain in your jaw joint in the last three
months?

- every day

- once a week

- less than once a week
- just in some movements
- none
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34. How much did the appearance of your teeth or prosthesis
affect your working capacity during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

35. If you had toothache or any pain caused by your prosthesis
or Jjaw joint, how much did this pain affect your working
capacity during the last three months?

- extremely
- very much
- moderately
- little

- none

36. How much did the function of yocur teeth or prosthesis
(like eating, talking) affect your working capa01ty during the
last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

37. How much did the appearance of your teeth or prosthesis
affect your contact with people (for example, going out with
friends) during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

38. If you had toothache or any pain caused by your prosthesis
or jaw joint, how much did this pain affect your contact with
people (for example, going out with friends) during the last
three months?

- extremely
- very much
- moderately
- little

- none
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39. How much did the function of your teeth or prosthesis
(like eating, talking) affect your contact with people (for
example, going out with friends) during the last three months?

-~ helped a lot
helped

- was indifferent
disturbed
disturbed a lot

40. How much did the appearance of your teeth or prosthesis
affect your romantic life during the last three months?

- helped a lot
helped

- was indifferent
disturbed
disturbed a lot

41. If you had toothache or any pain caused by your prosthesis
or jaw joint, how much did this pain affect your romantic life
during the last three months?

- extremely
- very much
- moderately
- little

- none

42. How much did the function of your teeth or prosthesis
(like eating, talking) affect your romantic life during the
last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

43. If you had any toothache or any pain caused by your
prosthesis or jaw joint in the last three months, how much has
his pain affected your sleep?

- extremely
- very much
- moderately
- little

- none
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44. If you had any toothache or pain caused by your
prosthesis or jaw joint in the last three months, how much
stress has this pain caused you?

- extreme

- very much
- moderate
- little

- none

45, Have your teeth or prosthesis helped you to feel confident
during the last three months?

- helped a lot

- helped

- were indifferent

- disturbed/ affected

- disturbed/ affected a lot

46. Have your teeth or prosthesis caused any embarrassment in
the last three months?

- extreme

- very much
- moderate
- little

- none

47. How satisfied have you been, on the whole, with your gums
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

48. Have your gums bled in the last three months?

- yes
- no

49. Have you felt any sensitivity when you ate or drank
anything cold or acidic because your gums retracted in the
last three months?

- yes
- no
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10.1.3. Scale

After administering the questionnaire the scale should
then be introduced. Dimensions should be once again explained
and respondents asked to record on the scale the relative
importance they attribute to each dimension (in relation to
the others).

There are five scales, one for each dimension. All the
scales range from 0 to 10 (0 being the lowest value, meaning
totally unimportant and 10 being the highest value, meaning
extremely important). One should then ask the questions
'Would you please mark, using the arrows and changing their
position as much as you like, how important each dimension is
to you in comparison with the others?' It should be explained
that dimensions could be marked more important, equally
important or less important than others. It should also be
suggested that 'You can start marking the dimension/s that
is/are more important. After that, mark the values for the
dimensions which are less important. You can change marking as
much as you want' (Table 10.1.3.1).

Illiterate people, should be helped by being asked, while
always repeating what the five dimensions are, if any of the
five dimensions are more important to him/her than the others;
or if any subset of dimensions is equally important. In the
process they should be asked to attribute values to dimensions

by sliding the arrows.
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10.2. Scoring items and dimensions

Scores for items are obtained from the questionnaire and
weights for dimensions are obtained from the scale. Firstly,
questionnaire items are scored and added together into
dimensions scores. Secondly, dimension weights are calculated
from respondents marking on the scale. Thirdly, dimension
scores are multiplied by the respective dimension weights and
added together into a final score. The following section will

explain this process in detail.

10.2.1. Score for questionnaire items

The scoring consists of '+1', for positive impacts, '0'

for fair impacts and '-1' for negative impacts. The complete

spectrum of possible answers is presented below with their

associated scores (Table 10.2.1.1).
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Table.10.2.1.1. Sample of questionnaire questions containing
the various alternatives used for scoring answers.

Questions and options Scores

Are you satisfied with your teeth?

. very satisfied +1
. satisfied +1
. more or less 0
. unsatisfied -1
. very unsatisfied -1

Do you avoid smiling due to any
problem with your teeth?

. always -1
. frequently -1
. sometimes 0
. rarely 0
. never +1

Do you have tooth ache when

you eat or drink anything

cold or hot?

. yes -1
. no +1

If yes, did this pain disturb you?

. extremely -1
. very much -1
. moderately o
. little 0
. nhot at all +1
How is your chewing?
. very well +1
. well +1
. more or less 0
. badly -1
. very badly -1

Do you feel pain in
your jaw joint?

. every day -1
. once a week -1
. less than once a week 0]
. just in some movements 0
. hone +1

How does the appearance of
your teeth help your work?

. helps a lot +1
. helps +1
. indifferent +1
. disturbs -1
. disturbs a lot -1

181



After scoring items, the scores for items which compose
a given dimension should be added together and then divided by
the number of items for the dimension. The result gives a
score for the dimension. Those scores can be any real number
from '-1' to '+1'. For a final score, dimension weights should

first be computed from respondents' markings on the scales.

10.2.2. Scale scores

For each respondent, scale marks given for each of the
five dimensions should be added together (denote the value of
the resulting sum 'total scale value'). Then divide each of
these five scale marking by their 'total scale value'. The
result of this division for each dimension, gives the
corresponding dimension weight.

total score value = appearance mark+ performance

mark+ comfort mark+ pain mark+ eating
restriction mark.
weight for dimension = dimension mark/ total

scale value.

Dimension scores obtained from the questionnaire should
then be, multiplied by their respective dimension weights
(denote the result 'weighted dimension scores'). A final
score, for each respondent, is obtained by adding together
his/her weighted dimension scores. Final score are real

numbers ranging from| '-1' to '+1' .
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10.3. Grouping respondents

In the absence of established population norns,
respondents should be grouped into satisfied (score ranging
from}? to 1), relatively satisfied (score ranging fromf.69 to
0) and unsatisfied (score below 0). Since final scores are
real numbers ranging fromi'-l' to '+1' , this grouping can
vary according to the information needs of the population in
each study. The same applies to the score of each dimension
which is a real number ranging from '-1' to '+1°'.

According to the type of study being carried out, one can
analyse both scores for each dimension and the total final

score, or simply analyse the final score.
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APPENDIX 1

QUESTIONNAIRE

A questionnaire was developed to assess subjective data
on quality of life impacts caused by oral status. A basic
questionnaire composed of 49 items was used to interview
respondents who did not wear a prosthesis. Extra questions
were added to this basic questionnaire for those who wore a
partial prosthesis and for those who wore a full denture. Two
versions, one in Portuguese and another in English, of the
basic questionnaire and the questionnaires used for those who

wore a partial prosthesis and a full denture are presented.
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1.1. Basic questionnaire (English version)

Questions about your teeth will be asked. There is no right or
wrong answer. Feel free to ask anything you do not understand.
Questions

1. How satisfied have you been, on the whole, with your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

2. Have your teeth worried you with any problem in the last
three months? (caused concern)

- always

- frequently
- sometimes
- rarely

- never

3. How satisfied have you been with the appearance of your
teeth in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

~ very unsatisfied

4. How satisfied have you been with the colour of your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

5. How satisfied have you been with the position of your teeth
(if they are crooked or not) in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

194



6. Some people when not satisfied with their teeth avoid
showing them when they talk. Have you tried to avoid showing
your teeth when talking during the last three months?

- always avoided

- frequently avoided
- sometimes avoided
- rarely avoided

- never avoided

7. How satisfied have you been in showing your teeth when you
talked in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

8. Some people when not satisfied with their teeth avoid
showing them when they smile. Have you tried to avoid showing
your teeth when smiling or laughing in the last three months?

- always avoided

- frequently avoided
- sometimes avoided
- rarely avoided

- never avoided

9. How satisfied have you been in showing your teeth when you
smiled in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

10. Sometimes, when people eat, they get food stuck between
their teeth. Have you had any problems with food getting stuck
between your teeth in the last three months?

- always

- frequently
- sometimes
~ rarely

- never

11. If you did, how much discomfort have you had from this
food getting stuck between your teeth ?

- extreme

- very much
- moderate
- little

- none
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12. Sometimes people have bad breath. Have you had any bad
breath caused by any problems in your mouth, during the last
three months?

- always

- frequently
- sometimes
- rarely

- never

13. If you did, how much discomfort did this bad breath cause
you?

- extreme

- very much
- moderate
- little

- none

14. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your teeth?

- yes
- no

15. If you did, how much displeasure did you have because of
having to change your food?

- extreme

- very much
- moderate
- little

- none

16. Have you had to change the way you prepare your food
for a long period of time (more than three months) because of
anything the matter with your teeth?

- yes
- no

17. If you did, how much displeasure did you have because of
having to change the way you prepared your food?

- extreme

- very much
- moderate
- little

- none
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18. How well have you been able to chew your food, without
having any difficulties caused by your teeth in the last three
months?

- very well

- well

- more or less
badly

very badly

19. How satisfied are you with your chewing?

- very satisfied

- satisfied

- more or less
unsatisfied

- very unsatisfied

20. How well have you been able to bite your food, without
having any difficulties caused by your teeth, in the 1last
three months?

very well

- well

- more or less
badly

very badly

21. How satisfied are you with your biting?

- very satisfied
satisfied

- more or less

- unsatisfied

- very unsatisfied

22. Have you had any loose teeth in the last three months?

- yes
- no

23. If you did, how much discomfort did this loose tooth cause
you?

- extreme

- very much
- moderate
- little

- none

24. Have you had any spontaneous toothache (toothache without
any specific cause) in the last three months?

- yes
- no
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25. If you did, how much discomfort have you had because of
this pain?

- extreme

- very much
- moderate
- little

- none

26. Have you had any toothache when you ate or drank anything
cold/hot or sweet in the last three months?

- yes
- no

27. If you did, how much of discomfort have you had because of
this pain?

- extreme

- very much
- moderate
- little

- none

28. Have you had to change your food since this pain began?

always
frequently
sometimes
rarely

- never

29. If you did, how much displeasure have you had because of
this changing of food?

- extreme

- very much
- moderate
- little

- none

30. Have you had any pain in your jaw joint in the last three
months?

- every day

- once a week

- less than once a week
- just in some movements
- none
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31. If you did, how much discomfort have you had because of
this pain?

- extreme

- very much
- moderate
- little

- none

32. How much did the appearance of your teeth affect your
working capacity during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed
disturbed a lot

33. If you had toothache or any jaw joint pain, how much did
this pain affect your working capacity during the last three
months?

- extremely
- very much
- moderately
- little

- none

34. How much did the function of your teeth (like, eating,
talking) affect your working capacity during the last three
months?

- helped a 1lot

- helped

- was indifferent
disturbed
disturbed a lot

35. How much did the appearance of your teeth affect your
contact with people (for example, going out with friends)
during the last three months?

- helped a lot

- helped

- was indifferent
disturbed
disturbed a lot

199



36. If you had toothache or any jaw joint pain, how much did
this pain affect your contact with people (for example, going
out with friends) during the last three months?

- extremely
- very much
- moderately
- little

- none

37. How much did the function of your teeth (like eating,
talking) affect your contact with people (for example, going
out with friends) during the last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

38. How much did the appearance of your teeth affect your
romantic life during the last three months?

- helped a lot

- helped

- was indifferent
- disturbed

- disturbed a lot

39. If you had toothache or any jaw joint pain, how much did
this pain affect your romantic life during the last three
months?

- extremely
= very much
- moderately
- little

- none

40. How much did the function of your teeth (like eating,
talking) affect your romantic life during the last three
months?

- helped a 1lot

- helped

- was indifferent
- disturbed

- disturbed a lot
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41. If you had any toothache or any jaw joint pain in the last
three months, how much has this pain affected your sleep?

- extremely
- very much
- moderately
- little

- none

42, If you had any toothache or any jaw joint pain in the
last three months, how much stress has this pain caused you?

- extreme

- very much
- moderate
- little

- none

43. Have your teeth helped you to feel confident during the
last three months?

- helped a lot

- helped

- was indifferent

- disturbed/ affected

- disturbed/ affected a lot

44 . Have your teeth caused any embarrassment in the last three
months?

- extremely
- very much
- moderately
- little

- none

45. How satisfied have you been, on the whole, with your gums
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

46. Have your gums bled in the last three months?

- yes
- no
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47. If yes, how much discomfort did you have because of this
bleeding?

- extreme

- very much
- moderate
- little

- none

48. Have you felt any sensitivity when you ate or drank
anything cold or acidic because your gums retracted in the
last three months?

- yes
- no

49, If you did, how much discomfort did you have when you ate
or drank anything cold or acidic because of this sensitivity?

- extreme

- very nuch
- moderate
- little

- none
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1.2. Questionnaire for those who wear a partial prosthesis
(English version)

Questions about your teeth and your partial prosthesis will be
asked. There is no right or wrong answer. Feel free to ask
anything you do not understand.

Questions

1. How satisfied have you been, on the whole, with your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

2. How satisfied have you been, on the whole, with your
partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

3. Have your teeth or prosthesis worried you with any problem
in the last three months? (caused concern)

- always

- frequently
- sometimes
- rarely

- never

4, How satisfied have you been with the appearance of your
teeth in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

5. How satisfied have you been with the appearance of your
partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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6. How satisfied have you been with the colour of your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

7. How satisfied have you been with the colour of the teeth of
your partial prosthesis in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

8. How satisfied have you been with the position of your teeth
(if they are crooked or not) in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

9. Some people when are not satisfied with their teeth or
partial prosthesis avoid showing them when they talk. Have you
tried to avoid showing your teeth or prosthesis when talking
during the last three months?

- always avoided

- frequently avoided
- sometimes avoided
- rarely avoided

- never avoided

10. How satisfied have you been in showing your teeth or
partial prosthesis when you talked in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

204



11. Some people when are not satisfied with their teeth or
partial prosthesis avoid showing them when they smile. Have
you tried to avoid showing your teeth or prosthesis when
smiling or laughing in the last three months?

- always avoided
- frequently avoided
- sometimes avoided
- rarely avoided
- never avoided

12. How satisfied have you been in showing your teeth or
prosthesis when you smiled in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

13. Sometimes, when people eat, they get food stuck between
their teeth or prosthesis. Have you had any problems with food
getting stuck between your teeth/ prosthesis in the last three
months?

- always

- frequently
- sometimes
- rarely

- never

14. If you did, how much of discomfort have you had from this
food getting stuck between your teeth/ prosthesis?

- extreme

- very much
- moderate
- little

- none

15. Sometimes people have bad breath. Have you had any bad
breath caused by any problems in your mouth, during the last
three months?

- always

- frequently
- sometimes
- rarely

- never
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16. If you did, how much discomfort did this bad breath cause
to you?

- extreme

- very much
- moderate
- little

- none

17. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your teeth?

- yes
- no

18. Have you had to change the food you eat for a long period
of time (more than three months) because of anything the
matter with your prosthesis?

- yes
- no

19. If you did, how much displeasure did you have because of
having to change your food?

- extreme

= very much
- moderate
~ little

- none

20. Have you had to change the way you prepare your food
for a long period of time (more than three months) because of
anything the matter with your teeth or prosthesis?

- yes
- no

21. If you did, how much displeasure did you have because of
having to change the way you prepared your food?

- extreme

- very much
- moderate
- little

- none
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22. How well have you been able to chew your food, without
having any difficulties caused by your teeth or prosthesis, in
the last three months?

- very well

- well

- more or less
- badly

- very badly

23. How satisfied are you with your chewing?

- very satisfied
satisfied

- more oOr less
unsatisfied

- very unsatisfied

24. How well have you been able to bite your food, without
having any difficulties caused by your teeth or prosthesis, in
the last three months?

- very well

- well

- more or less
badly

very badly

25. How satisfied are you with your biting?

- very satisfied
satisfied

- more oOr less

- unsatisfied

- very unsatisfied

26. Have you had any loose teeth in the last three months?

- yes
- no

27. If you did, how much discomfort did the loose tooth cause
you?

- extreme

- very much
- moderate
- little

- none

28. Have you had any spontaneous toothache (you fell toothache
without any specific cause) in the last three months?

- yes
- no
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29. If you did, how much discomfort have you had because of
this pain?

- extreme

- very much
- moderate
- little

- none

30. Have you had any toothache when you ate or drank anything
cold/hot or sweet in the last three months?

- yes
- no

31. If you did, how much discomfort have you had because of
this pain?

extreme
very much
moderate
little

- none

32. Have you had to change your food since this pain began?

always
frequently
sometimes
rarely
- never

33. Have you had any pain caused by your partial prosthesis in
the last three months?

- yes
- no

34. If you did, how much discomfort have you had because of
this pain?

extreme

- very much
- moderate
- little

- none

35. Have you had to change your food since this pain began?

always

- frequently
- sometimes
- rarely

- never
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36. If you did, how much displeasure have you had because of
this changing of food?

- extreme

- very much
- moderate
- little

- none

37. Have you had any pain in your jaw joint in the last three
months?

- every day

- once a week

- less than once a week
- Jjust in some movements
- none

38. If you did, how much discomfort have you had because of
this pain?

- extreme

- very much
- moderate
- little

- none

39. How much did the appearance of your teeth or prosthesis
affect your working capacity during the last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

40. If you had toothache or any pain caused by your prosthesis
or jaw joint, how much did this pain affect your working
capacity during the last three months?

- extremely
- very much
- moderately
- little

- none

41. How much did the function of your teeth or prosthesis
(like eating, talking) affect your working capacity during the
last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot
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42. How much did the appearance of your teeth or prosthesis
affect your contact with people (for example, going out with
friends) during the last three months?

helped a 1lot
helped

was indifferent
disturbed
disturbed a lot

43. If you had toothache or any pain caused by your prosthesis
or your jaw joint, how much did this pain affect your contact
with people (for example, going out with friends) during the
last three months?

- extremely
- very much
- moderately
- little

- none

44. How much did the function of your teeth or prosthesis
(like eating, talking) affect your contact with people (for
example, going out with friends) during the last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

45. How much did the appearance of your teeth or prosthesis
affect your romantic life during the last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

46. If you had toothache or any pain caused by your prosthesis
or jaw joint, how much did this pain affect your romantic life
during the last three months?

- extremely
- very much
- moderately
- little

- none
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47. How much did the function of your teeth or prosthesis
(like eating, talking) affect your romantic life during the
last three months?

helped a lot
helped

was indifferent
disturbed
disturbed a lot

48. If you had any toothache or any pain caused by your
prosthesis or jaw joint in the last three months, how much has
this pain affected your sleep?

- extremely
- very much
- moderately
- little

- none

49, If you had any toothache or any pain caused by your
prosthesis or jaw joint in the last three months, how much
stress has this pain caused you?

- extreme

- very much
- moderate
- little

- none

50. Have your teeth or prosthesis helped you to feel confident
during the last three months?

- helped a lot

- helped

- was indifferent

- disturbed/ affected

- disturbed/ affected a lot

51. Have your teeth or prosthesis caused any embarrassment in
the last three months?

- extrenme

- very much
- moderate
- little

- none

52. How satisfied have you been, on the whole, with your gums
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied
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53. Have your gums bled in the last three months?

- yes
- no

54. If yes, how much of discomfort did you have because of
this bleeding?

- extreme

- very much
- moderate
- little

- none

55. Have you felt any sensitivity when you ate or drank
anything cold or acidic because your gums retracted in the
last three months?

- yes
- no

56. If you did, how much discomfort have you had when you ate
or drank anything cold or acidic because of this sensitivity?

- extreme

- very nmuch
- moderate
- little

- none
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Questionnaire for those who wear an upper denture
(English version)

Questions about your teeth and your partial prosthesis will be
asked. There is no right or wrong answer. Feel free to ask
anything you do not understand.

Questions

1. How satisfied have you been, on the whole, with your teeth
in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

2. How satisfied have you been, on the whole, with your
denture in the last three months?

- very satisfied

- satisfied

- more or less

- unsatisfied

- very unsatisfied

3. Have your teeth or denture worried you with problem in the
last three months? (caused concern)

- always

- frequently
- sometimes
- rarely

- never

4. How satisfied have you been with the appearance of your
teeth
in the