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ABSTRACT

Some estimates of dental treatment needs use sociodental indicators. But a particular 
dental state may elicit different reactions and demands for dental care in different 
cultures. A limited amount of research has dealt with cross-cultural differences in oral 
impacts and quality of life. Most studies had methodological shortcomings. 
Furthermore, when controlling for confounders, the evidence for the existence of cross- 
cultural differences was inconclusive.

The hypothesis of this study is that there are significant differences in socio- 
psychological responses to similar oral clinical conditions in older individuals living in 
Greece and Great Britain. The objectives are to assess and compare the relationship 
between oral status and oral impacts on daily performances and perceived treatment 
need between two samples of older people in Britain and Greece and to assess the 
prevalence and severity of oral impacts on daily performances, the perceived needs for 
dental care and correlated factors in a national sample of elderly people in Great Britain 
and in a sample of elderly people in Athens, Greece. The study was done using samples 
in Great Britain (753 people) and in Greece (681 people). Both samples were of 
independently living people aged 65 years-old or older.

Identical methodological procedures were followed in both countries. Participants were 
clinically examined and interviewed using a questionnaire with the Oral Impacts on 
Daily Performance (OIDP) indicator. There were more oral impacts in the Greek than in 
the British sample; 39.1% versus 12.3% among dentate and 47.6% versus 16.3% 
among edentulous. The most prevalent specific oral impact was difficulty in eating. 
Differences were observed in the pattern of relationships of oral impacts with clinical 
indicators between the two countries. After controlling for sociodemographic variables, 
perceived general health and clinical oral status, Greek participants were over 4.5 times 
more likely to experience oral impacts than British. This indicated an independent 
cultural influence in the perception of oral impacts. On the basis of the findings of this 
study, the hypothesis is accepted.
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The measurement of general, as well as oral, health status has been traditionally based 
on measures that share the dominant bio-medical paradigm and the underlying theory of 
illness. That suggests that the assessment of health status and need for health care 
should be based on the normative approach and should be contained in mortality and 
morbidity rates. According to Bradshaw’s taxonomy of need, normative need is the 
type of need defined by the expert or professional, thus neglecting the subjective 
perception of the subjects, whereas felt (perceived) need is equated with want and refers 
to the individual’s own assessment of his or her requirement for health care (Bradshaw, 
1972).

The changing patterns of disease, characterised by the increased significance of non- 
fatal chronic conditions, and the recent emphasis on quality of life are factors that 
highlight the inadequacy of morbidity rates, on the grounds that they fail to reflect the 
multidimensional character of health, as described in its broad definition (WHO, 1947). 
Furthermore, the increased governmental involvement in the planning of the health care 
provision, the escalating costs and the increased participation of consumers in all 
aspects of medical care have all contributed to the development of valid measures of 
health status and population needs (Hunt, McEwen and McKenna, 1986: pp. 1-18).

The bio-medical paradigm that underlied health status measurement has been 
theoretically criticised for inappropriateness and for negligence of the recipient of 
medical care (Coulter, Marcus and Atchison, 1994). As Mechanic (1995: p. 1492) 
pointed out, “the irony is that while so much of the challenge in health care is social - to 
enhance the capacity of individuals to perform desired roles and activities - the thrust of 
the health enterprise is substantially technologic and reductionist, treating complex 
sociomedical problems as if they are amenable to simple technical fixes”. The 
shortcomings associated with the overreliance on normative need measures are 
increasingly recognised (Sheiham and Spencer, 1997). Normative need measures were 
criticised for lack of objectivity (Teeling-Smith, 1973) and failure to consider functional 
or social requirements and perceptions of the individuals (Sheiham, Maizels and 
Cushing, 1982, Locker, 1989). Furthermore, exclusive dependence on professionally- 
defined need contradicts current trends related to the increased role of consumer or 
human rights (Sheiham and Spencer, 1997). Apart from that, the usefulness of the 
traditional humanitarian approach of need for health care, that defined need in terms of 
phenomena that require medical care services (Donabedian, 1974), was seriously 
questioned (Fuchs, 1972, Acheson, 1978). Acheson (1978) criticised the humanitarian 
approach for failing to account for the consequences of the limited health care 
resources, while Fuchs (1972) described this approach as romantic rather than 
humanitarian.
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These criticisms led to the adoption of a more realistic approach of need assessment, 
that incorporates the effectiveness of care and the availability of resources (Matthew, 
1971, Cochrane, 1972), while emphasis was also shifted from the exclusive 
assessment of normative, to the additional measurement of perceived need, that 
accounts for the feelings, experiences and priorities of the individual. On a broader 
level, the bio-medical paradigm gave way to the bio-psychosocial model of health 
(Engel, 1977), which, instead of the absolute reliance on biological factors, follows a 
wider perspective, incorporating biological, social and psychological factors, thus 
simultaneously considering the patient, the social context and the role of the physician 
and the health care system. According to this model, health and illness result from the 
complex interrelationship between individual perceptions, symptoms, the psychological 
effects of perceptions on the disease process, the influence of the cultural environment 
and the social structure. Similarly, disease experience is not entirely related to 
underlying pathology, but also influenced by the perceptions, personality and stress of 
the individual. This new era in health was characterised by the development of new, 
subjective indicators for the measurement of health status and the assessment of needs.

This thesis will use older people in two different cultures, in order to explore the 
relationship between the clinical dental status and oral health perceptions and impacts on 
daily living. A cross-cultural approach was adopted to see whether similar levels of 
clinical dental status resulted in differing perceptions and impacts.
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CHAPTER 2.

LITERATURE REVIEW
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The review of the literature is divided into distinct, but interrelated sections. Subjective 
measures of general health status are initially reviewed, as they have implications for 
measuring oral health. They are followed by the review of the subjective measures of 
oral impacts and oral health status, the assessment of oral impacts, and the relationship 
between normative and subjective measures. Finally, the review is concluded with 
medical and dental studies that facilitated the assessment of cultural differences in 
health.

2.1. SUBJECTIVE MEASURES OF GENERAL HEALTH STATUS

2.1.1. CONCEPTS

The emergence of the bio-psychosocial model and the shortcomings of normative need 
for health care have ignited the development of broader measures of health. Medicine 
preceded dentistry in this trend and, consequently, there has been a considerable 
increase in the interest to develop and test subjective health status questionnaires in the 
last 20 years. The development of such indicators was guided by two tendencies. The 
first stemmed from the use of expanded definitions of health and related to the 
recognition of the contribution of social and emotional dimensions of health in the 
impact of different illness states, while the second related to the refinement of the health 
measurement by assigning numerical values in health states, instead of the basic 
indicators of morbidity that simply assess the presence or absence of a disease (Bice, 
1976, Mootz, 1986). These indicators are multidisciplinary, accepting contributions and 
influences from sociology, psychology, economics, operational research and 
biostatistics (Locker, 1988: p. 75, Sheiham and Spencer, 1997). They cover a wide 
non-clinical spectrum, from condition-specific to general health assessments, from 
individual-specific to population outcome measures, from health profiles to single 
indices. Consequently, physiological outcome measurements were substituted by health 
status measurements, allowing insight into patients’ experience, and quality of life has 
evolved as an appropriate term to describe this domain of measurement. The latter term 
was inaccurate because quality of life is a much broader concept than health itself, as it 
also contains factors such as living standards, income, housing, job satisfaction and 
environmental quality (Ware, 1987, Leplege and Hunt, 1997). The term “health-related 
quality of life” (HRQL) seemed more appropriate (Guyatt et al, 1989, Testa and 
Nackley, 1994). This is a multifaceted concept, attempting to simultaneously assess 
how long and how well people live.

Quality of life instruments have not been successful in measuring “quality of life”, 
while even the use of this term has been severely criticised, in relation to conceptual.
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practical and ethical limitations (Gill and Feinstein, 1994, Leplege and Hunt, 1997, 
Hunt, 1997). The conceptual confusion is highlighted by the important discrepancies 
between the different approaches to quality of life measurement, as shown by the 
different theoretical frameworks, aims and methodological designs that characterised the 
development of different measures (Leplege and Hunt, 1997). More precisely, the lack 
of universal definition of the term has been further complicated by the use of measures 
that were developed for other purposes, such as assessment of impacts, distress or 
functional limitations. This conceptual confusion has practical implications. It is 
difficult to test the face validity of an instmment that measures a concept that lacks clear 
definition, while the consequent tautological equation between quality of life and 
functional limitation should be ethically questioned (Hunt, 1997). Leplege and Hunt 
(1997) suggested the replacement of “quality of life” with the more easily handled and 
more rigorously defined notion of “subjective health status”, which is more focused 
conceptually and also incorporates the major conceptual contribution of quality of life 
measurement, that is the legitimacy and prominence of the subjective views and 
experiences of respondents.

Although the importance of the debate regarding the terminology (“subjective health 
status indicators” or “health-related quality of life measures”) is not questioned, the 
establishment of the conceptual characteristics of those indicators remains absolutely 
crucial. While appearing to measure the same concepts, e.g. disability, there are 
significant conceptual inconsistencies between the different instruments because they 
tackle different domains of disability (Ziebland, Fitzpatrick and Jenkinson, 1993). 
Instead of concentrating only in the testing of the psychometric properties of the 
instruments, an equally important focus should be directed towards the conceptual 
clarification of the domains to be measured. This implies the need for a clear theoretical 
framework and objectives of the instrument. Once these are defined, then ideally an 
instrument should be assessed for validity, reliability, acceptability, sensitivity to 
change and interpretability of the results (Cox et al, 1992, Ziebland, Fitzpatrick and 
Jenkinson, 1993, Guyatt and Cook, 1994, Ziebland, 1994).

This review contains some of the most well-known and best tested generic instruments 
of subjective general health. More specifically, the Sickness Impact Profile, the 
Nottingham Health Profile, the Short-Form-36 health survey questionnaire, the 
Dartmouth COOP Functional Charts and the EuroQol are described, with special 
attention being attributed to their cross-cultural adaptations. The neglect of reviewing 
disease-specific instruments should not be taken as an implication of inferiority of the 
disease-specific approach. Both approaches have their strengths and weaknesses and 
may be suitable under different circumstances (Guyatt et al, 1989).
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2.1.2. BROADER MEASURES OF GENERAL HEALTH STATUS

The Sickness Impact Profile (SIP) was developed as an outcome measure of perceived 
health status, broadly applicable across demographic and cultural groups, and focuses 
on the assessment of the impact of sickness on different daily activities and behaviours 
(Bergner et al, 1976, Bergner et al, 1981). This implies two important conceptual 
distinctions. First, SIP attempts to measure illness-related dysfunction rather than 
disease. Second, it focuses on behaviours rather than subjective feelings. The rationale 
behind this decision was the comparative difficulty in measuring feelings, in contrast to 
the more objective nature of behaviour measurement, and the consequent increased 
probability of introducing bias to the instrument.

The SIP consists of 136 yes/no items describing limitations or recent change in 12 
areas: sleep and rest, eating, work, home management, recreation and pastimes, 
ambulation, mobility, body care and movement, social interaction, alertness behaviour, 
emotional behaviour and communication. Validation studies have indicated that those 
areas can be grouped into the following dimensions: the first five areas are independent 
categories, the next three describe physical function and the last four psychosocial 
function (Bergner et al, 1981). The SIP can be either self- or interviewer-administered 
and its administration takes approximately 30 minutes. The SIP has shown excellent 
validity and reliability properties (Hall et al, 1984, Bowling, 1997: pp. 41-43), which 
have contributed to its recommendation as a gold-standard instmment for the testing 
process of new indicators (MacDowell and Newell, 1987). Nevertheless, its sensitivity 
to change and clinical relevance have not been adequately tested (De Bmin et al, 1992). 
The SIP has also been widely translated and applied in several European countries, 
including England, Sweden, Germany, France, Denmark, Norway and the Netherlands 
(Anderson, Aaronson and Wilkin, 1993). Overall, the translation process has been 
satisfactory, but as Hunt, McEwen and McKenna (1986: p. 48) criticised the English 
version, linguistic changes alone cannot adequately satisfy the requirements of cross- 
cultural adaptation.

By imposing predetermined weights through panel judgement, the weighting system of 
SIP can be criticised for failing to trace individual severity ratings. Other limitations of 
the instmment relate to its length, to the lack of clear definition and relevance of the 
different scale points and to the fact that it can be used only with people that are or 
regard themselves as ill. On the other hand, this is a detailed and psychometrically 
sound measure that can be used with chronically or acutely ill people in a variety of 
demographic and cultural settings (Bowling, 1997: pp. 40-43). The SIP has also been

26



)(

used in studies of oral health (Reisine and Weber, 1989, Reisine et al, 1989), with 
successful results in the assessment of the impacts of more serious oral disorders, such 
as temporomandibular joint disorders, but not with minor oral impacts, due to lack of 
sensitivity to oral-functional status (Reisine, 1997).

Another widely used indicator is the Nottingham Health Profile (NHP), which attempts 
to reflect lay perceptions towards the effects of various states of ill-health (Hunt, 
McEwen and McKenna, 1985, 1986). The NHP has been the first indicator of 
subjective health status translated and adapted in various European countries, including 
Sweden, France, Spain and Italy, through a coordinated procedure (Anderson, 
Aaronson and Wilkin, 1993). The NHP initially consisted of two parts, though later its 
authors suggested that only the first part should be used. This part contains 38 simple 
statements that relate to the subjective health status of the individual and require yes/no 
answers. Those statements represent a variety of states of distress and cover six 
dimensions: mobility, pain, energy level, sleep, emotional reactions and social 
isolation. The different items are scored as 0 for ‘no’ and 1 for ‘yes’ response that 
affirms the presence of distress. Weights, derived from the use of Thurstone’s method 
of paired comparison in a group of general public, are applied to individual items and 
the weighted item scores are added, in order to provide a score for each NHP 
dimension. Nevertheless, there is no provision for an overall NHP score. The 
weighting system of the NHP has been criticised, as empirical evidence showed no 
differences between the weighted and unweighted version in chronically ill patients in 
England (Jenkinson, 1991) and Spain (Prieto et al, 1996).

Overall, the NHP has performed successfully in measuring distress in functional status 
and in estimating service needs in populations suffering from severely disabling health 
conditions. It is a short and simple instrument, applicable to both patient or general 
population groups, inexpensive in its administration, with a proven validity and 
sensitivity to change and partly tested for reliability (Hunt et al, 1985, Anderson, 
Aaronson and Wilkin, 1993, Bowling, 1997: pp. 43-47). Nevertheless, it has been 
criticised for lack of conceptual sufficiency, as important disabilities, such as eating 
problems, are totally neglected (Bowling, 1997: p. 47). In addition to that, by 
considering only severe forms of distress, the authors acknowledged the lack of focus 
on aspects of positive health, as well as the probability that some milder forms may not 
be detected by the profile (Hunt, McEwen and McKenna, 1985). Furthermore, 
substantial proportions of the respondents in a general population study would not 
suffer from the severe perceived health problems tapped by the NHP and would, 
consequently, obtain scores of zero or near zero. The effect of this “floor” or “zero 
modal response” characteristic may potentially limit the discriminant ability and the
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sensitivity to change of the instrument, especially regarding minor improvement or 
deterioration, for the healthy or mildly distressed individuals (Anderson, Aaronson and 
Wilkin, 1993, Bowling, 1997: p. 45).

Both aforementioned indicators were developed in the 1980s. The most typical 
subjective health status measure influenced from the more recent work in this field, that 
implies also more determined focus on reducing the length of the instmments, has 
undoubtedly been the Short Form-36 Health Survey Questionnaire (SF-36) (Ware and 
Sherbourne, 1992). The SF-36 was developed from the longer batteries of questions 
used in the Rand Health Insurance Study as outcome measures, in order to detect 
changes in health status due to health service provision on people. The longer batteries 
collectively consist of 149 items that cover physical, physiological, mental and social 
health, as well as health perceptions. The SF-36 contains the longer batteries items that 
performed better in factor analyses. Its items are grouped in eight dimensions: physical 
functioning (10 items), social functioning (2), role limitations due to physical (4) and 
emotional problems (3), emotional well-being (5), energy/vitality (4), bodily pain (2) 
and general health perception (5), while a single question on perceptions of health 
changes covers a ninth dimension.

Different response formats, varying from a binary yes/no to a six-point scale of 
severity, apply for each subscale. Although not tested, this may contribute to confusion 
among respondents (Bowling, 1997: pp. 58-59). The scoring system is executed in 
three stages: first, each item is recoded, second, the item scores are summed for each of 
the eight dimensions and, third, the summed scores on each dimension are transformed, 
through the use of a scoring algorithm, into a scale that ranges from 0, which is 
indicative of poor health, to 100, that indicates good health. Consequently, while there 
is provision for summary scores for each of the eight dimensions, the subscales are not 
summed together to produce a single overall score. This inability to have a single 
summary score has slightly complicated comparisons between different groups 
(Jenkinson, Coulter and Wright, 1993).

The SF-36 can be self-administered and it takes no more than 10 minutes to complete. 
The validity and reliability testing of the index have been extensive and the results have 
been generally successful (Bowling, 1997: pp. 59-60). In an effort to further reduce 
administration time without severely limiting the dimensions of the index, a new, 
shorter version, that uses only 12 items and is called SF-12, has been developed and 
preliminary tested (Ware, Kosinski and Keller, 1996). All 12 items are also contained 
in the SF-36, and they collectively represent all eight SF-36 dimensions, though with 
less precision, as some dimensions have only one or two items.
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One of the great strengths of the SF-36 relates to the comprehensive adaptation and 
evaluation of its use in different countries and cultures, through the application of 
common research protocols. The International Quality Of Life Assessment Project 
(IQOLA) aimed, first, to translate and adapt the instrument in different countries and, 
second, to validate, establish population norms and document the adapted versions, in 
order to use them as health outcome measures in international comparative studies 
(Aaronson et al, 1992). The countries participating in this project are the U.S.A., the 
Netherlands, France, Spain, Italy, Germany, Japan, Belgium, Australia, Sweden and 
Canada, and the process has already been completed in some (Sullivan, Karlsson and 
Ware, 1995, Bullinger, 1995). The SF-36 has also been adapted for use in United 
Kingdom, with minor changes that mainly related to the anglicisation of the U.S.A. 
version (Brazier et al, 1992). The U.K. version demonstrated high standards of 
acceptability and construct validity and considerable reliability (Brazier et al, 1992, 
Jenkinson, Coulter and Wright, 1993, Garratt et al, 1993), though the reliability 
assessment has been criticised for not comprehensively establishing test-retest reliability 
(Sheldon, 1993).

In summary, the SF-36 is a relatively brief, self-administered, psychometrically sound, 
widely applicable, generic measure of subjective health status. This does not mean that 
it has not been subject to any criticism. Apart from the aforementioned issues related to 
the lack of single summary score provision and test-retest reliability, its sensitivity to 
change has not been adequately tested (Garratt et al, 1993) and its application in elderly 
populations has been characterised by lower response rates (Brazier et al, 1992, 
Sullivan, Karlsson and Ware, 1995), although this relative unsuitability for the elderly 
population has been challenged (Singleton and Turner, 1993). Moreover, from a 
conceptual point of view. Hunt and McKenna (1993) have pointed out important 
content omissions, such as the lack of an item referring to sleep, and criticised the 
overreliance on psychometric techniques for the development and validation of the 
instrument, while more attention should be paid to serious consultation with lay people, 
so that the SF-36 could adequately reflect their values.

In an attempt to introduce a very brief assessment tool of patients’ overall functioning 
that could be used in doctor-patient consultations, a cooperative of medical practitioners 
in the United States developed the Dartmouth COOP Function Charts (Nelson et al, 
1987). The instrument consists of nine questions that reflect different dimensions: three 
on functioning (social, physical and role functioning), two on symptoms (pain and 
emotional condition), three on perceptions (change in health, overall health and quality 
of life) and one on social support. Each question has five response options and each
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option is complemented with an illustration, in order to aid the respondent in rating 
his/her health status. Each chart is assessed separately, with no overall instrument score 
being provided.

The Dartmouth COOP Function Charts were selected by World Organization of Family 
Doctors (WONCA) and were further revised, in order to be internationally applicable. 
The new instrument, called the COOP/WONCA Charts, consists of only six, of the 
initial nine, charts. The original charts on quality of life and social support were 
dropped, the use of the chart on bodily pain has been considered optional, and the 
remaining six charts appeared renamed: physical fitness, feelings, daily activities, social 
activities, change in health and overall health. Apart from English, the COOP/WONCA 
Charts have been translated and adapted in many languages, including Danish, Dutch, 
Finnish, German, Hebrew, Japanese, Norwegian, Spanish (three major dialects) and 
Urdu (Anderson, Aaronson and Wilkin, 1993).

The COOP Function Charts represent the only important generic subjective health status 
measure that was specifically designed for use in a clinical setting. It has been widely 
and internationally used, although the acceptability, relevance and conceptual 
equivalence of its cross-cultural applications have not been clearly established yet. 
Furthermore, there is still need to further evaluate the psychometric properties of the 
instrument, specifically reliability, validity and sensitivity to change (Anderson, 
Aaronson and Wilkin, 1993, Bowling, 1997: p. 63). As each dimension is covered 
only by a single chart, the content validity and, consequently, the sensitivity of the 
different charts may be limited. The physical fitness chart, in particular, has been 
criticised for creating conceptual confusion (Bowling, 1997: p.62) and for failing to 
trace disability in older adults (Anderson, Aaronson and Wilkin, 1993). Apart from 
that, the advantages from the use of illustrations have also been questioned. In a sample 
of low-functioning elderly, there were no differences between the illustrated and 
illustration-free charts (Kempen, van Sonderen and Sanderman, 1997). Finally, the 
short 6-item version has been further criticised for sacrificing items on quality of life, 
social support and pain assessment, in order to achieve even quicker application, 
especially now that the current research trend directs towards self-assessment of quality 
of life in broader health status instruments (Bowling, 1997: p. 63).

With the exception of the NHP, all aforementioned subjective health status indices were 
initially developed in U.S.A. Nevertheless, the EuroQol represents a standardised non- 
disease-specific subjective health profile that has been developed for use in Europe 
(EuroQol Group, 1990). The main aims that facilitated its development was to describe 
and value health-related quality of life and to generate cross-cultural comparisons of

30



health state valuations. The idea was to acquire relatively wide coverage of the different 
dimensions of health-related quality of life with a brief instrument that can be used in 
large scale surveys, by being self-administered and easily implemented, and that 
provides a single summary score, in order to be more useful in evaluative and outcome 
measurement comparative studies. The intention was not for a totally comprehensive 
instrument, but rather for a brief measure that could be used in conjunction with other 
quality of life indicators.

The EuroQol was developed by a multidisciplinary research team from the U.K., the 
Netherlands, Norway, Finland and Sweden. The initial format of the index, that 
selected dimensions previously used in other similar measures, facilitates the 
description of a health status profile, based on the following six distinct dimensions: 
mobility, self-care, main activity, social relationships, pain and mood (EuroQol Group, 
1990). Further developmental work has resulted in a five-dimensional format (mobility, 
self-care, usual activities, pain/discomfort, and anxiety/depression), with 3 levels for 
each dimension, leading to a total 243 possible health states (Brooks with the EuroQol 
Group, 1996). After the description of their health status profile, the participants use a 
thermometer type visual analogue scale ranging from worst (0) to best imaginable health 
state (100), in order to rate the profile, thus providing also a single summary score for 
the estimation of their health-related quality of life.

The work on development and standardisation of the instrument is not completed, but 
the reports published so far indicate that it is a promising instrument. In particular, the 
notion of subjective rating of health status, previously defined according to standard 
criteria, introduces an individual approach to the measurement that has not been 
attempted in other instruments that rate health status items by assigning predetermined 
weights. Nevertheless, there is still limited evidence regarding its psychometric 
properties (Bowling, 1997: p. 39), while, in comparison to SF-36, it has also been 
criticised for demonstrating large “ceiling” effects, with the vast majority of the 
respondents indicating good functioning (Brazier, Jones and Kind, 1993). These 
“ceiling” effects, which are similar to the “floor” effects of the NHP, imply that the 
validity of the instrument, when used with populations that do not experience 
significant impacts, and its sensitivity to small changes may be restricted. These 
concerns may be tackled by further validation work, which is under way in different 
European countries (Brooks with the EuroQol Group, 1996). Apart from that, it has 
been included in the 1996 Health Survey for England and shown to be practical in 
measuring the health status of a population and detecting changes between its 
subgroups (Kind et al, 1998). Finally, the initial limitation acknowledged (EuroQol 
Group, 1990), stemmed from the fact that the development and preliminary testing
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phases were confined to north European countries, thus totally neglecting European 
populations with somewhat different cultural background, such as those living in the 
Mediterranean countries. This has been partially dealt with, as it has also been translated 
and used in Spain (Spanish and Catalan versions), France, Germany and Italy (Brooks 
with the EuroQol Group, 1996).

Despite being under the same broad category of subjective health status measures, the 
reviewed instruments differ significantly. There is some variation in the aims of the 
instruments, the concepts investigated and the domains covered, the way these concepts 
are traced, the format of the questions and answers, the length of the questionnaires and 
the scoring and weighting systems of the instruments. These variations should be 
carefully considered before conclusions are drawn from studies that use different 
outcome measures. Furthermore, despite having undergone considerable psychometric 
testing and having experienced wide cross-cultural adaptation, none of the instruments 
had available data for all aspects of measurement equivalence (Anderson, Aaronson and 
Wilkin, 1993).

2.2. SUBJECTIVE MEASURES OF ORAL IMPACTS AND ORAL 
HEALTH STATUS

The development of oral health measurement instruments demonstrated many 
similarities with the respective trends in the medical field. Early instruments were 
largely based on the biomedical paradigm, were professionally assessed, clinically 
oriented and focused on disease. Clinical dental measures, based on normative need, 
were almost exclusively used in epidemiological surveys, in order to estimate the level 
of oral health and the treatment needs of populations. Normative need assessments in 
dentistry have been obtained through four different approaches: indirectly from dental 
status surveys, and directly from surveys of need for dental care, analyses of service or 
treatment records and best judgement of dental practitioners (Spencer, 1980). Oral 
health status has been mostly assessed through the measurement of oral pathology, like 
decay and loss of periodontal attachment, which represents only one aspect of its 
complex nature.

Nevertheless, more recent conceptual trends indicated the adoption of the bio
psychosocial model of health, which through its multidimensional context allows for 
the additional incorporation of individual perceptions. In addition to that, normative 
measures in oral health have failed to adequately determine need in various cases, such 
as in malocclusion, the extraction of third molars or the replacement of missing 
posterior teeth (Sheiham, Maizels and Cushing, 1982, Sheiham and Spencer, 1997).
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Moreover, from the point of view of contemporary definitions of health, clinical 
measures used to define health status and needs in populations are subject to more 
serious limitations. “They tell us nothing 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, 1989: p. 76). Clinical indices are essential for measuring 
oral disease; the problem arises when these indices are used as measures of health and 
treatment need (Sheiham, Maizels and Cushing, 1982).

Consequently, Cohen and Jago (1976) called for the development of sociodental 
indicators, with the rationale of improving clinical indicators of oral health by adding a 
dimension of social impact. According to an early definition, sociodental indicators are 
measures of the extent to which oral conditions disrupt normal role functioning (Nikias 
et al, 1979). In a later and more explanatory definition, sociodental indicators are 
considered “the measures of the extent to which dental and oral disorders disrupt 
normal social-role functioning and bring about major changes in behaviour, such as 
inability to work, or attend school, or undertake parental or household duties” (Locker, 
1989: p.77). They are subjective indicators that provide information on the impact of 
oral disorders and conditions, and the perceived need for dental care. Their use should 
be complementary to the clinical measures of oral status and needs (Cushing, Sheiham 
and Maizels, 1986, Locker and Jokovic, 1996, Sheiham and Spencer, 1997). With the 
aim of guiding the formulation of sociodental indicators. Locker (1988) suggested a 
coherent theoretical framework, based on the concepts of impairment, functional 
limitation, disability and handicap. The linear relationship between those concepts is 
expressed in a conceptual model, which is an adaptation of the WHO adopted model for 
the International Classification of Impairments, Disabilities and Handicaps (1980).

Recently, the development and testing of sociodental indicators and quality of life 
outcome measures have become priority research areas in social epidemiology (Bader, 
1992, Frazier, 1992), though this trend has proceeded at a slower pace for measures of 
oral than general health (Coulter, Marcus and Atchison, 1994). Following similar 
trends in the general health field, the term “oral health related quality of life measures” 
has been used as an alternative to the older “sociodental indicators” in order to refer to 
these subjective health status measures. Again, this review adopts the interchangeable 
use of these terms.

Measurement of oral health and oral health related quality of life has been characterised 
by complex conceptual issues (Gift and Atchison, 1995). Their definition is not 
straightforward, as they are relatively abstract concepts, referring to multidimensional 
and not clearly demarcated events. Furthermore, they are predominantly subjective and
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constantly evolving and influenced by the social, cultural, political and practical 
contexts, in which they are measured (Locker, 1997). Like health-related quality of life, 
oral health-related quality of life is a multidimensional concept that incorporates 
survival, illness and impairment, social, psychological and physical function and 
disability, oral health perceptions, opportunity, as well as interactions between the 
aforementioned domains (Gift and Atchison, 1995). Analysis of early 1980s U.S.A. 
national data from dentate adults showed that perceived oral health consists of four 
independent components, though the authors acknowledged the questionable general 
conceptual applicability of the results due to their dependence on the variables included 
in the analysis (Gift, Atchison and Dayton, 1997). The components were: accumulated 
oral neglect, including severe oral diseases and tooth loss, self-perceived symptoms and 
problems, reparable oral diseases, and oral health values and priorities.

In addition to the conceptual background for the formulation of subjective oral health 
status indicators, the determination of the context of their potential applications remains 
crucial, since it may affect the necessary features of an indicator. Ware et al (1981) 
identified five potential fields for the application of subjective health measures: 
measuring the efficiency or effectiveness of medical interventions, assessing the quality 
of care, estimating the health needs of a population, improving clinical decisions, and 
understanding the causes and consequences of differences in health. Locker (1996) 
suggested three non-exclusive broad categories of applications for these measures, 
namely political, theoretical and practical. Their political application concerns their 
effect, as outcome measures, in the allocation of health care resources. The theoretical 
role relates to the facilitation of the investigation of important relationships (e.g. disease 
and illness) in the fields of medical sociology, health psychology and health services 
research. Finally, their practical applications are further categorised into research (e.g. 
use in clinical trials or health policy studies), public health, which refers to populations 

(e.g. oral health needs assessment), and clinical practice, which concentrates on the 
individual rather than the population level (e.g. monitoring the course of a patient’s 
illness).

A variety of measures of the subjective impact of oral conditions on quality of life have 
been developed and used in oral health surveys (Slade, 1997a). In general, multi-item 
scales should be preferable to single-item assessments of oral health, in grounds of 
increased precision, reliability and validity, whereas single-item measures have been 
criticised for under-representing complex concepts (Gooch, Dolan and Bourque, 1989, 
Atchison and Dolan, 1990). Nevertheless, the usefulness of the single-item global oral 
health rating should not be underestimated. It has demonstrated significant associations 
with various clinical indicators of oral disease and perceived measures of oral health
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(Atchison et al, 1993, Matthias et al, 1995). Atchison and Gift (1997) used it as an 
outcome measure and highlighted its relation to sociodemographic and dental service 
utilization factors, while its use in a longitudinal study of elderly people showed ability 
to measure change, at least in terms of consistency with the change scores derived from 
a measure on perceived treatment need, as well as from the more composite Geriatric 
Oral Health Assessment Index (GOHAI), although the GOHAI proved more sensitive 
(Dolan et al, 1998).

One of the earliest sociodental indicators was the Social Impacts of Dental Disease 
(SIDD) (Cushing, Sheiham and Maizels, 1986). This indicator facilitates the 
measurement of social and psychological impacts of dental diseases and oral conditions 
in five domains: eating restrictions (e.g. difficulty chewing, having to change diet), 
communication restrictions (e.g. smiling, talking, kissing), pain (e.g. toothache), 
discomfort (e.g. foodpacking, sensitivity) and aesthetic dissatisfaction. The score for 
each individual reflects the prevalence of the specific domains of oral impacts and 
ranges between 0-5, if all domains are measured, or between 0-4, in case discomfort is 
excluded.

Gooch, Dolan and Bourque (1989) used the three dental questions of the Rand Health 
Insurance Study, which was a large study of families randomly assigned to different 
insurance plans, and constructed a three-item index of the psychosocial impact of oral 
conditions. The questions attempted to quantify the amount of pain, worry or concern, 
and reduced social interaction attributed to problems with teeth or gums. Four possible 
Likert type responses existed for each question, ranging from “a great deal” to “not at 
all” for the pain and worry questions and from “most of the time” to “none of the time” 
for the social interaction. The index score is calculated by summing the scores of the 
responses to the three questions, thus ranging between 3 and 12, with 12 indicating 
lack of subjective oral impact. The strength of this index relates to the fact that it 
addresses major consequences of oral conditions, but, on the other hand, only three 
items are too limited in order to comprehensively cover the issue of social and 
psychological impacts.

The Dental Impact Profile (DIP) (Strauss and Hunt, 1993) was developed by 
interviewing dentists, social scientists and consumers about the importance of teeth or 
dentures in the domains of social, psychological and biological function and quality of 
life. It consists of 25 items grouped into four subscales: eating, health and well being, 
social relations and romance. The respondents are asked whether their teeth and 
dentures have a positive, negative or no effect on the different items of DIP. Impact 
scores are calculated by adding the proportion of positive and negative responses, while
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the subjects that opt for the “no effect” response are considered as not experiencing 
dental impact. Apart from that, the proportions of separate positive or negative effects 
may also be calculated. Scores may be calculated for each of the four subscales, as well 
as for the entire index. The testing of the psychometric properties of the index was 
successful but relatively limited, thus including internal consistency and content 
validity, but neglecting test-retest reliability and other forms of validity. While most 
indices measure problems and negative phenomena, this index has the advantage that it 
incorporates also a positive notion. On the other hand, DIP does not measure actual oral 
impacts, but subjectively expressed beliefs and values.

As implied in its title, the Geriatric Oral Health Assessment Index (GOHAI) (Atchison 
and Dolan, 1990) was designed to assess oral health problems of older adults. A pilot 
instrument was developed through review of the literature and consultation with health 
care providers and patients and, following its initial application in a small convenience 
sample, it was revised in a final form. The index consists of 12 items grouped in one 
single construct, thus not containing subscales, and attempts to measure the frequency 
of common oral impacts, through a six-point Likert type scale ranging from “never” (0) 
to “always” (5). It contains both positive and negative items and requires the recoding 
of the negative statements, in order to acquire a scale score that its higher values are 
indicative of good oral health. The GOHAI score has a range of 0-60 and is calculated 
by adding the twelve item-scores. It has been successfully tested for validity and 
reliability, translated into Spanish and Korean, and successfully used as an outcome 
measure of subjective oral health status, oral functional problems and psychosocial 
impacts in both individual and population levels in a variety of settings, ages and ethnic 
groups (Atchison, 1997). More recent uses include the measurement of effectiveness of 
dental care and oral health promotion programmes (Atchison, 1997, Tourville, Marcus 
and Schreier, 1996) and the screening for oral health needs by non-dental health 
professionals (Calabrese et al, 1996). Because of its satisfactory validity and reliability 
in all ages, its renaming from Geriatric into General Oral Health Assessment Index is 
suggested (Atchison, 1997).

Based on Locker’s conceptual framework for the classification of oral conditions and 
their impacts (Locker, 1988), a set of indicators was devised for the measurement of its 
basic domains. An initial version of these Subjective Oral Health Status Indicators 
(SOHSI) was used in the baseline phase of the Ontario Study of the Oral Health of 
Older Adults (Locker, 1992) and, after implementing modifications and additions 
implied by this experience, the final version was validated in a random sample of people 
aged 18 years or older (Locker and Miller, 1994a). The SOHSI measures functional 
limitation, pain, discomfort, disability and handicap. Functional limitation is assessed
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through a six-item index of chewing capacity, modified from Leake’s earlier index 
(Leake, 1990), and a three-item index of the ability to speak clearly. Pain and 
discomfort are measured through a nine-item index of oral and facial pain (Locker and 
Grushka, 1987) and a ten-item index of other oral symptoms respectively. Finally, the 
estimation of disability and handicap is performed by four scales describing the social 
and psychological impact of oral disorders, namely a three-item scale on eating impacts, 
four items on problems with communication and social relations, a six-item scale of 
other limitations in daily activities, and two questions on worry about oral appearance 
and health. The SOHSI has been adequately tested for reliability, validity, efficiency 
and generalizability in a sample of adults aged 18 years or more in Canada (Locker and 
Miller, 1994a) and in older adults aged 60-65 years in England (Tickle, Craven and 
Blinkhorn, 1997).

As the SOHSI consists of a battery of indicators, scores cannot be summarised in order 
to provide an overall score of oral health status, as happens with other instruments (e.g. 
GOHAI, DIDL, OHIP, OIDP). In addition to that, the instmment is rather lengthy and 
the different indices and scales are not weighted, thus limiting the comparative strength 
of the instmment in population surveys, where brevity is a prerequisite, or in clinical 
trials and evaluative studies. Nevertheless, this battery of measures is based on a 
coherent theoretical model, has been thoroughly validated, is applicable in different age 
groups and provides breadth of information on self-perceived oral health status and 
impacts. Consequently, its use in descriptive oral health surveys should be reinforced.

One of the most widely researched and used sociodental measures is the Oral Health 
Impact Profile (OHIP). The OHIP was developed and evaluated in South Australia 
(Slade and Spencer, 1994a), and has further been validated and applied in Canada 
(Locker and Slade, 1993) and applied without another validation process in U.S.A. 
(Hunt, Slade and Strauss, 1995). Its aim was to “capture a variety of impacts ranging 
from oral functional effects through to pain and personal affect, as well as social 
interaction” (Slade and Spencer, 1994a, p. 8), and its development employed 
comparable methods previously used for the Sickness Impact Profile, that is detailed 
interviews leading to a pool of statements further reduced by editing and grouped into 
common themes, according to conceptual relevance. The CHIP consists of 49 questions 
about the frequency, measured in a five-point Likert scale ranging from “very often” 
(coded as 4) to “never” (coded as 0), of various oral impacts. Based on Locker’s 
conceptual framework for the classification of impairment, disability and handicap in 
oral health (Locker, 1988), these 49 statements are grouped into seven sub-scales; 
functional limitation, physical pain, psychological discomfort, physical disability, 
psychological disability, social disability and handicap.
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Overall OHIP and subscale scores can be calculated by two methods, one simple and 
the other quite sophisticated. The simple method refers to the counting of the number of 
impacts reported at a threshold frequency level (e.g. “fairly often” or “very often”). 
According to the sophisticated approach, the coded responses are multiplied by the 
corresponding weight for each question and the derived question scores are 
subsequently summed within each dimension, in order to provide seven weighted 
subscale scores. In this case, an overall OHIP score can be derived through the 
standardisation of the weighted subscale scores and the summation of the standardised 
scores. As expected, scores derived by this second method have a frequency 
distribution that makes them more amenable to parametric statistical methods, while 
simple count scores are more likely to allow for non-parametric statistical analysis only.

The determination of the weights, whose aim was to assign a value to each OHIP 
statement indicative of its relative severity, was based on a “judging panel” of 328 non- 
randomly selected people in Australia. The replication of the weighting procedure 
among English-speaking persons in Ontario and French-speaking persons in Quebec 
revealed quite similar weights with those derived in Australia (Jokovic et al, 1997), thus 
allowing for the comparison of the weighted versions between those populations. The 
weights were fixed for every respondent, thus reflecting the overall relative severity of 
oral impacts in the population but not necessarily in the individual level. In an effort to 
determine whether the weighted and unweighted OHIP versions performed differently, 
Allen and Locker (1997) used the 3-year follow-up sample of the Ontario Study of the 
Oral Health of Older Adults. Apart from the simple count and the standardised weighted 
versions already described, an overall OHIP score was also calculated by the simple 
addition of the response codes for the 49 items. Apart from that, the three scoring 
approaches were also compared for the short-form of OHIP, consisting of only 14 
items. For both the original and the short-form OHIP, weighted scores performed 
slightly better than the simple count scores, but very similarly with the addition scores, 
thus questioning the overall effect of weighting, at least in relation to the used 
technique. With the exception of the relationship between the simple count version of 
the short-form and dentate status, the OHIP scores were significantly different between 
dentate and edentulous respondents, between subjects with and without dry mouth, 
and, among the dentate, between those with at least 20 natural teeth and those with 
fewer. Furthermore, the scores from both forms and all versions demonstrated highly 
significant association with perceived oral health, perceived treatment need and oral 
health satisfaction.
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Generally, the OHIP performed very well, in relation to its reliability and validity 
testing in different settings and populations (Slade, 1997a: pp. 93-104). Furthermore, a 
longitudinal study of only 67 elderly subjects in South Australia demonstrated a general 
stability in OHIP scores over a year, though some fluctuation was common, thus 
pointing to some provisional establishment of sensitivity to change, though change was 
not determined through additional data collection on clinical or behavioural variables 
(Slade, Hoskin and Spencer, 1996). This was done in an observational longitudinal 
study of 498 dentate people aged 60 years or older living in South Australia (Slade, 
1998). Change in oral health related quality of life was measured through the self
administration of OHIP in baseline and at a 2-year follow-up, while the respective 
clinical and behavioural risk predictors referred to the two-year incidence of tooth loss 
and the change in problem-based dental visits and financial hardship. The results 
highlighted the complexity of assessing and conceptualising change in quality of life, as 
levels of oral health impacts increased and decreased at elevated rates simultaneously 
within hypothesised high-risk groups. In other words, the high-risk groups, with 
respect to the clinical and behavioural risk predictors, were experiencing at the same 
time worse and better OHIP scores at an increased rate, in comparison to the 
corresponding low-risk groups. This simultaneous experience of improvement and 
deterioration in oral impacts may be explained by the contrasting effects of a risk 
predictor (e.g. tooth loss) between, as well as within, individuals. This implies that 
tooth loss may result in improvement of CHIP score in some people and in deterioration 
in others, while it may also not be ruled out that it may be improving some aspects of 
OHIP in a person and at the same time worsening other aspects.

Despite the significant associations between OHIP and most types of dental treatment 
need, the indicator did not acquire the necessary properties of a valuable screening test 
in a population of older adults, because it failed to identify the majority of those needing 
dental treatment. In relation to the different formats of the index, again the weighted 
version performed marginally better than the simple count version (Locker and Jokovic, 
1996). Nevertheless, its role should be valuable in identifying population subgroups, 
where oral conditions have considerable impacts on the daily life of the subjects and the 
benefits from dental treatment would be expected to be significant.

The OHIP, like any other index, is not free of limitations. As its authors acknowledge, 
it is quite time consuming to administer, because of its 49 statements, and its weighting 
system is quite sophisticated. Apart from that, there were difficulties with the 
interviewer-administered version, while the self-administration resulted in considerable 
loss of information through uncompleted questionnaires (Slade, 1997a: pp. 93-104). 
Furthermore, the conceptual distinctions between the different subscales, and between
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specific items in particular, are reasonably subtle. On the other hand, the OHIP is a 
composite and comprehensive measure of oral impacts, with established psychometric 
properties and strong theoretical support. Its conceptual strength is not only related to 
the sound underlying theoretical framework, but also to the fact that the different 
concepts of the model are addressed separately, thus facilitating the interpretation of 
scores and their relationships with clinical variables (Locker, 1992). In addition to that, 
it has been widely applied and adequately performed in different age groups and cultural 
settings. Furthermore, a new shortened (14-item) version of the instmment reduced the 
limitations related to its length, while also maintaining its theoretical background by 
including two items from each of the seven subscales. This short-form OHIP has been 
successfully tested for reliability and validity in South Australian elderly (Slade, 
1997b).

Another important instmment is the index of the Dental Impacts on Daily Living 
(DIDL), which consists of 36 questions and assesses five dimensions of quality of life: 
appearance, comfort, pain, eating restriction and performance (Leao and Sheiham, 
1996). Four dimensions (appearance, comfort, pain and performance) were initially 
introduced, with eating restriction questions being grouped under the performance 
dimension, but the testing of the instmment highlighted the necessity to include eating 
restriction as a separate dimension. Extra questions were added, in order to make DIDL 
more applicable to denture wearers. The DIDL was tested in a sample of people aged 
35-44 years in Brazil and its reliability and validity have been clearly established (Leao 
and Sheiham, 1996), while work on its sensitivity to change is under way.

This indicator has the advantage of providing a total score for its five dimensions, as 
well as a total final score, by assessing the relative importance people attribute to 
different dimensions of quality of life. Responses are coded into positive (4-1), neutral 
or not totally negative (0) and negative (-1) impacts. After that, items within each DIDL 
dimension are added and then divided by the number of items in the dimension, thus 
providing a total score for each dimension. This is followed by the weighting of the five 
different dimensions by each respondent through a scale, which aims to quantify the 
proportional relationship between the different dimensions. Finally, the dimensions are 
multiplied with their respective weights and then added together, providing a total DIDL 
score.

The incorporation of the relative importance of the different dimensions of oral impacts 
in the DIDL score provides a weighting of the severity of impacts, which was either 
lacking in the earlier instmments or was performed in a substantially different way, 
such as the Thurstone’s paired-comparison, in the more recent OHIP. Furthermore, the
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DIDL has the added advantage that the weights attributed to dimensions by each 
respondent are personal, thus increasing the sensitivity of the index to subjective 
feelings and perceptions. Another important advantage relates to its flexibility, in terms 
of allowing for the description of individual items responses and the estimation of 
dimension-specific and total instrument scores. This feature is crucial, since the 
different dimensions of oral impacts may not be experienced separately, but they 
interact to provide a whole impact profile for the person. On the other hand, its 36-item 
questionnaire can make its application quite time-consuming.

A brief global assessment of the impact of oral conditions on the functioning and well
being of the person, named the Oral Health-Related Quality of Life (OHQOL) measure, 
was developed in the Department of Veteran Affairs Normative Aging Study in the 
United States (Kressin et al, 1996). The index consists of only three items and subjects 
are asked to identify in a Likert scale, ranging from “all of the time” to “none of the 
time”, whether problems with teeth or gums have affected their daily activities, social 
activities, or resulted in conversation avoidance. This last item was also used in the 
three-item index of the Rand Health Insurance Study (Gooch, Dolan and Bourque, 
1989). The OHQOL measure, whose score is calculated as the mean of the scores of the 
three questions, has demonstrated excellent internal consistency and acceptable 
construct validity. Moreover, its brevity allows for the straightforward inclusion in 
population surveys, but this advantage has to be balanced with the limited information 
gained through its application. A conceptually critical study used data from three studies 
of over 4000 predominantly older adults (mean ages between 63 and 74 years) and 
compared the dimensions underlying the items of the OHQOL and the GOHAI. Factor 
analysis showed that the two indicators are not measuring the same thing, with the 
OHQOL assessing global social and physical functioning while the GOHAI performed 
more like a specific measure of oral function and impacts (Kressin, 1996).

A lengthier still relatively brief measure, under the name Oral Health Quality of Life 
Inventory (OH-QOL), was developed and tested in the United States as part of a bigger 
quality project (Cornell et al, 1997). The indicator measures the functional status and 
oral health of the respondents, in terms of importance attributed and satisfaction 
experienced, and consists of 15 items, covering six domains: taste and salivary 
function, dental and facial aesthetics, general oral health and functioning, dental and 
facial pain, speech, and chewing and swallowing. For each item, responses on the 
importance question are coded from “not at all important” (0) to “very important” (2), 
while the satisfaction range is between “unhappy” (-2) and “happy” (4-2). Scoring 
implies the multiplication of importance with satisfaction scores, thus allowing for both 
positive and negative scores, while the overall OH-QOL score is derived by the mean
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value of the item scores. This interviewer-administered indicator has not been 
extensively tested, but acquires the advantage of assessing quality of life through a 
person-specific approach, thus being different from other indicators that limit 
themselves in the measurement of frequency of oral impacts.

Finally, the Oral Impacts on Daily Performance (OIDP) is a newly developed indicator 
that attempts to measure oral impacts that seriously affect the person’s daily life 
(Adulyanon and Sheiham, 1997). The OIDP has a good theoretical basis. It is based on 
the WHO conceptual framework for the International Classification of Impairments, 
Disabilities and Handicaps (WHO, 1980), which was adopted and modified for 
dentistry by Locker (1988). The main modification relates to the establishment of three 
different levels of measurement. The first level refers to the oral status and conditions, 
oral impairments inclusive, and represents the field measured by most clinical indices. 
Oral status may result in any of the dimensions that belong to the second level, named 
as “intermediate impacts”, namely pain, discomfort, functional limitation or 
dissatisfaction about appearance. Apart from that, functional limitation may cause pain 
or discomfort and vice versa. Any of the dimensions mentioned in the second level may 
lead to physical, psychological or social impacts on the individual’s ability to perform 
daily activities. These impacts are named “ultimate impacts”, they correspond to the 
WHO (1980) and Locker’s (1988) concepts of disability and handicap, and they 
constitute the third level of measurement.

For a variety of reasons, the OIDP concentrates only on the third level of measurement 
of its theoretical framework. By doing so, it demonstrates strong theoretical coherence, 
it avoids or at least reduces the double-scoring of the same oral impacts on different 
levels, and it measures important impacts only, as it omits those that do not affect the 
daily life. Finally, like the SIP, it avoids the problematic assessment of subjective 
feelings, by measuring their behavioural translation. On the other hand, this advantage 
in the measurement of both OIDP and SIP may be viewed as a limitation, as cultural 
differences in relation to feelings may have to demonstrate themselves as behavioural 
differences, in order to be traced by the instruments (Anderson, Aaronson and Wilkin,
1993). Nevertheless, a conceptual argument would suggest that there should be no 
scope for the assessment of cultural differences of feelings in an instrument that 
measures oral impacts on daily performances.

The OIDP consists of nine items that cover the physical, psychological and
social dimensions of daily living. They are: eating and enjoying food, speaking and 
pronouncing clearly, cleaning teeth or dentures, doing light physical activities, sleeping 
and relaxing, smiling without embarrassment, maintaining usual emotional status
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without being irritable, carrying out major work or social role, and enjoying social 
contacts. After initial reliability analysis, the item on “doing light physical activities” 
was excluded, resulting in a final version with eight items. The OIDP provides a final 
score that incorporates the measurements of both the frequency and the severity of the 
oral impacts in the last six months. The provision of an overall rating has been 
considered a desirable feature of health related quality of life instruments (Gill and 
Feinstein, 1994).

The frequency question allows for a numerical score irrespective of whether the impacts 
occurred periodically throughout or for a confined spell during the previous six months. 
In both cases, the frequency score reflects the total duration of perceived experience of 
the oral impacts. The concept of severity measurement and incorporation in the overall 
score has been adopted from the DIDL weighting system (Leao and Sheiham, 1996). 
The OIDP severity rating allows every subject to provide a personal score reflecting the 
relative importance of the experienced oral impact in his/her daily life. This individually 
sensitive weighting system gives prominence and increased validity to the views of 
respondents, thus complying with significant conceptual and technical comments in the 
relevant general health literature (Cox et al, 1992, Fowler et al, 1994, Gill and 
Feinstein, 1994, Hunt, 1997, Leplege and Hunt, 1997). The multiplication of the 
frequency with the severity score provides a performance score for each OIDP item. 
The total OIDP score is derived by the summation of the performance scores, divided 
by the maximum possible score and multiplied by 100 to provide a percentage 
estimation.

The testing of OIDP in adults aged 35-44 years-old in Thailand revealed acceptable 
psychometric properties. Apart from that, it has also been used to measure oral health 
status and estimate treatment needs in elderly Thais (Srisilapanan, 1997). This relatively 
brief, theoretically sound instrument, that allows for the measurement of the significant 
impacts of oral conditions in the daily life of the respondents and facilitates the 
estimation of treatment needs, requires further psychometric testing and application in 
different settings.

In conclusion, the aforementioned subjective indicators of the impact of oral conditions 
on quality of life have demonstrated some content similarities, although there is also 
contrary evidence (Kressin, 1996), and relatively successful but not entirely adequate 
psychometric testing, but are characterised by considerable variation in their precise 
aims, number of items and technical characteristics. They vary with respect to the 
presence or absence of subscales, the method of administration, the response choices
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offered, the incorporation or lack of weights, and the provision or not of a final score. 
Most of the oral health-related quality of life indicators have been used in cross- 
sectional oral health surveys, while only a handful have been introduced to longitudinal 
or intervention studies, in order to measure change in quality of life (Locker, 1996, 
Locker, 1998, Slade et al, 1998). In their recent review, Slade et al (1998) concluded 
that no single instrument is better than the others nor can be regarded as a gold-standard 
set of questions, and highlighted the need for longitudinal and intervention studies and 
for the incorporation of oral health-related quality of life with clinical, functional, social 
and economic factors in order to evaluate the effectiveness of health care. Apart from 
that, the determination of the sensitivity of quality of life measures to the effect of 
language and culture should be also considered as a priority (Slade et al, 1998, 
Weintraub, 1998).

2.3. ORAL IMPACTS

The shift in emphasis from the clinical measures to the behavioural domain of oral 
health and to the development of sociodental indicators, highlighted a broader scope for 
oral health. The functional, social, psychological, cultural and economic effects of oral 
health conditions, and not only the presence or absence of oral pathology, should be 
considered (Reisine and Locker, 1995). In an early critical review of the impacts of oral 
conditions, Sheiham and Croog (1981) acknowledged the importance of the oral region 
for the physical health and the social, psychological and economic well-being of the 
individuals, and called for the comprehensive assessment of oral impacts on individuals 
and for the examination of their complex implications for society. Clearly, the impacts 
of oral conditions and diseases cover wide domains of life, such as functional 
limitation, disability, interpersonal relations, social interaction, economic situation, 
work, family life and leisure activities, thus highlighting the influence of oral health in 
quality of life (Nikias, 1985, Miller, 1987).

In order to make the presentation more meaningful, oral impacts are grouped in the 
following categories: societal indicators, oral pain, malocclusion and other dentofacial 
deformities, tooth loss and nutritional effects, studies of oral impacts on adults, and 
studies of oral impacts on older adults. Apart from the societal indicators, where crude 
measures are used for the assessment of broader trends in society, all other categories 
review oral impacts with respect to different conditions and age groups, but focusing on 
the individual (Reisine and Locker, 1995).
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2.3.1. SOCIETAL INDICATORS

Oral conditions affect many areas of life, including work, family life, economics and 
social interactions, but the larger, implications of these social and psychological effects 
on society have rarely been examined (Sheiham and Croog, 1981). The impact of oral 
health problems on society is usually measured by outcomes related to limitations in 
role performance and functional capabilities. Such broadly based indicators are 
multidimensional measures that assess the social, psychological and economic impacts 
of oral disorders in society (Reisine and Locker, 1995).

In a study on dental pain in Great Britain, Miller (1978) showed that 30% of adult male 
patients lost wages due to dental appointments. In the United States, there were over 7 
million days lost from work and 1.5 million days of school loss due to acute and 
chronic dental conditions in 1980 (Reisine, 1985). Another 1.8 million disability days 
reflected the respective impact on full-time housewives, not being able to perform 
household duties due to dental conditions. These results showed that oral conditions 
caused more work loss days than stroke and, in comparison to both neoplasms and 
stroke, acquired the added impact that they affected younger age groups at the height of 
their career productivity (Reisine, 1985). Ettinger (1987) used national impacts data 
from the United States and showed that dental problems caused more restricted activity, 
bed days and work loss than acute problems of the eye, the skin and headaches, with 
the exception of migraines. In a report on work loss and dental disease, Bailit et al 
(1984) found that the rates of work loss due to dental conditions varied between 15% 
and 33%, depending on the population under investigation, with the blue collar workers 
having greater impacts, as they risk loss of income and fringe benefits, as well as their 
jobs, by visiting the dentist during working hours.

The first major study to estimate the impacts of oral conditions in the societal level was 
carried out in Connecticut on a random sample of over 2500 employed adults (Reisine, 
1984). Absence from work in the previous 12 months due to dental treatment visits was 
reported by 25% of the respondents, with 1.7 hours lost from work on average for the 
whole sample and 6.2 hours for those reporting work absence. Dental conditions did 
not have significant impacts, in terms of work loss, for the individual respondents. 
Nevertheless, their effect on work loss at a societal level was considerable; it resulted in 
millions of hours lost in a year.

The 1989 National Health Interview Survey in the U.S.A. included an oral health 
supplement that included questions about reductions in normal activities due to oral 
health conditions and dental visits. More specifically, school time lost was estimated for
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school-age children, work time lost was estimated for employed people and reduction in 
normal activity referred to the whole sample, irrespective of age or employment. At 
national level, there were 164 million hours of work and more than 51 million hours of 
school missed annually; 1.48 hours for work loss per employed person and 1.17 hours 
missed from school per child. Furthermore, beyond time lost from school or work, 
there werej 1.7 days of restricted activity per 10 individuals, resulting in more than 41 
million days at a national level. Again, while at the individual level the effect of oral 
conditions and dental visits on work, school and normal activities seemed unimportant, 
the estimation of impacts at the societal level provided alarmingly high figures (Gift, 
Reisine and Larach, 1992).

Work loss figures may underestimate the true societal impact of oral conditions, 
because they are quite crude (Reisine, 1984, Ettinger, 1987). For example, restricted 
activity in the U.S.A. requires at least half a day of work loss or a whole day of 
restricted activity to be counted (Reisine, 1985). In addition, work loss may represent 
only the tip of the iceberg of social dysfunction, since there are strong incentives to 
avoid absence from work (Reisine, 1988). Furthermore, work loss is not an accurate 
indicator of the impact of oral conditions, because it fails to account for other 
dimensions of work disability, such as reduced productivity at work (Reisine, 1984).

In summary, there are few studies available, in relation to societal indicators of oral 
health status (Reisine and Locker, 1995). Furthermore, work loss indicators have been 
criticised for being prone to measurement errors and for failing to acknowledge the 
complex implications of oral conditions in society. Nevertheless, the few available 
studies suggest that oral conditions have a considerable impact on society in terms of 
total work days lost.

2.3.2. ORAL PAIN

This section includes studies that assessed oral pain, either exclusively as a single 
concept or as an individual item in a battery of measures, but not as part of composite 
indicators. For this latter group of studies, prevalence of pain is reported together with 
the other dimensions of the composite measures, in order to maintain their 
multidimensional view.

Nearly one third of elderly people in England (32%) complained of oral pain (Smith and 
Sheiham, 1979). A study . of an industrial population in U.K. found one quarter 
(26%) of the dentate subjects having experienced toothache in the previous 12 months 
(Cushing, Sheiham and Maizels, 1986). A review of the literature on oral pain showed
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that the prevalence of both acute and chronic oral pain in the general population was 
fairly high and its relevance, together with aesthetics and functioning, for the overall 
quality of life of the person was significant (Reisine, 1988).

The prevalence of dental and facial pain and its social and psychological impact were 
estimated in a mail survey of almost 600 randomly chosen adults in Canada (Locker and 
Grushka, 1987). Pain was reported by 40%, with the younger subjects (18-24 year- 
olds) showing higher prevalence than the elderly. Among the individuals with pain, one 
half reported that it was severe or moderately severe. Social and/or behavioural impacts 
were experienced by 58% of those with pain or 22% of the entire sample, whereas 70% 
of the pain sufferers (or 28% of the entire sample) were worried about their oral health. 
The effect of the type and severity of pain in the determination of the presence of social 
impacts was significant, and the subjects with moderate or severe, rather than mild, 
pain and those with toothache, rather than any other type, were more likely to 
experience an impact in social functioning, after the effects of age, sex and place of 
birth had been controlled for.

The same pain inventory was also applied in a study of 355 industrial workers in 
Malaysia (Jaafar, Razak and Zain, 1989). In order to avoid any meaning ambiguities 
associated with the self-completion, this time the inventory was administered by an 
interviewer. Overall, 50% of the entire sample were worried about their oral health 
status and 44% reported oral and/or facial pain in the previous month, a prevalence 
similar with Canada (Locker and Grushka, 1987). The two most common types of pain 
related to hot or cold fluids or sweet things and toothache. Among those with pain, just 
over one half reported at least moderate severity, while, in terms of social and 
behavioural impacts, 18% experienced disturbance in sleep and 11% took sick leave 
(Jaafar, Razak and Zain, 1989).

The nine-item modified version of the pain inventory previously applied by Locker and 
Grushka (1987) facilitated the assessment of oral pain in two studies in Canada: in a 
sample of independently-living older adults aged 50 years or older (Locker, 1992), as 
well as in a sample of 500 dentate adults aged 18 years or over (Miller and Locker,
1994). The overall prevalence of pain was similar in the two studies, with 34% of the 
younger sample (Miller and Locker, 1994) and 37% of the older subjects (Locker, 
1992) reporting one or more pain symptoms in the past four weeks. Among the older 
adults, the items on denture associated pain or discomfort and pain in teeth with hot or 
cold food or fluids were each perceived by around 14% of the respondents, while 
almost 9% of the dentate complained of toothache and 10% of the whole sample 
reported pain symptoms associated with temporomandibular disorders (Locker, 1992).
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The overall prevalence of pain was slightly lower than the one observed in previous 
studies in Canada (Locker and Grushka, 1987) and Malaysia (Jaafar, Razak and Zain, 
1989), similar to that (35%) reported among older subjects referred to a Community 
Care Centre in South London (Diu and Gelbier, 1989), but higher in comparison to 
other studies, such as the 13% of sample with toothache in the last month reported by 
Gooch, Dolan and Bourque (1989) in the Rand Health Insurance experiment. This 
discrepancy could be reflecting the choice of different measurements for the assessment 
of pain, in as much as the multi-item pain inventory used in the Canadian studies may 
have covered more broadly the concept of pain, in comparison to the single items used 
in other studies (Locker, 1992).

2.3.3. MALOCCLUSION AND OTHER DENTOFACIAL DEFORMITIES

Much research has been directed towards the assessment of impacts from malocclusion 
and more severe dentofacial anomalies. These conditions are not usually associated with 
limitation of the physical ability of the individual, unless in case of a functional 
problem. Nevertheless, their social and psychological impacts are considerable. In the 
early 1970s, the necessity to explore these dimensions in the definition and description 
of malocclusion became apparent (Cohen, 1970). At the same time, MacGregor (1970) 
raised the issue of stereotyping and highlighted the potentially handicapping effects of 
dentofacial deformities in relation to self-image and social interaction, while Strieker 
(1970), in evaluating the psychological aspects of malocclusion, showed that the level 
of satisfaction with appearance was related to the self-esteem of the individual.

The social importance of facial appearance has been established through various 
studies. In a classic early study, individuals with cleft lip or palate were compared to a 
healthy control group from their siblings in relation to family life. Subjects with cleft lip 
or palate were less likely to marry. Furthermore, when they married, they did so at a 
later age, and were less likely to have children (Peter and Chinsky, 1974). Apart from 
that, teachers rated less accurately the intellectual ability of children with facial 
deformities, in comparison to those without (Richman, 1978), while there was evidence 
that lower academic expectations and more negative opinion about the behaviour and 
personality are attributes associated with children considered to be unattractive 
(Baldwin, 1980).

In a review of the literature on the social effects of malocclusion, Shaw, Addy and Ray 
(1980) failed to identify conclusive evidence regarding the assessment of the role of 
dentofacial anomalies, despite acknowledging the fact that unattractive physical 
appearance may be related to unfavourable social interaction. Although they suspected
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important handicapping effects in extreme cases of malocclusion, they concluded that 
“there is no specific, direct evidence that unfavourable stereotyping operates against 
individuals with visible dental irregularities or that it interferes with personal 
development” (Shaw, Addy and Ray, 1980: p. 40). This was in accordance with the 
inability to demonstrate strong associations between measures of dental status, 
attractiveness and psychosocial well-being, in a longitudinal study of children aged 11- 
12 years-old (Kenealy, Frude and Shaw, 1989). Nevertheless, the authors accepted that 
the results may have been influenced by the choice of measures of psychological impact 
and by the relatively small number of children with severe forms of malocclusion in a 
sample drawn from a normal school population, and not from those attending for 
orthodontic treatment. They further attempted to explain the lack of evidence linking 
malocclusion with increased social and psychological impacts, by suggesting that the 
issue of physical attractiveness may not be crucial among young children, but its effects 
on psychological well-being may become more obvious in later adolescence.

On the other hand, in a study of children aged 9-13 years aiming to assess the extent of 
teasing and harassment caused by deviant dental characteristics, poor appearance of 
teeth and mouth was related to significant social handicap (Shaw, Meek and Jones, 
1980). Teeth represented the fourth most frequent feature that related to teasing, behind 
height, weight and hair. Furthermore, children teased about their teeth were twice more 
likely to suffer general harassment, in comparison to those that were not, and over 60% 
of them admitted that they disliked or were upset by it. The prevalence of teasing, 
together with dissatisfaction about appearance, was also reported to be significantly 
higher among Danish adolescents with malocclusion traits, mainly extreme maxillary 
overjet, extreme deep bite and space anomalies, in comparison to those that were not 
diagnosed for malocclusion (Helm, Kreiborg and Solow, 1985). In a methodologically 
challenging 15-year follow-up study of 30-year-old Danes, that focused on specific 
conditions related to malocclusion both retrospectively and at present, it was shown that 
conspicuous occlusal anomalies and maxillary crowding adversely affected body image 
and self-concept in both adolescence and adulthood, though the differences were 
smaller among adults.

A more specific and detailed longitudinal study used various measurements in a two- 
year follow-up with the aim to evaluate the psychological changes related to 
orthognathic surgery in 46 patients, aged between 12 and 47 years (Kiyak et al, 1984). 
In general, oral function, pain and paresthesia decreased over time but the self-esteem 
of the patients fluctuated considerably; it was higher before the operation, possibly due 
to its anticipation, and significantly lower nine months after the operation, but increased 
again by the two-year follow-up, though failing to reach pre-operative values.
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Nevertheless, overall and profile body images improved significantly and all patients 
reported high levels of satisfaction with the surgery, which were related to their 
perception of aesthetic improvements, irrespective of the presence of functional 
problems.

Malocclusion is almost always associated with adolescence, but the issue of satisfaction 
with appearance is not confined to any particular age group. Several studies have 
documented such concern for other age groups, such as people of working age, adults 
in general or elderly in particular, through the considerable proportions of subjects 
reporting dissatisfaction with the appearance of their teeth and/or dentures (Cushing, 
Sheiham and Maizels, 1986, Locker, 1992, Locker and Slade, 1993, Locker and 
Miller, 1994b, Leao and Sheiham, 1995). Satisfaction with dental appearance was 
shown to be higher for the elderly, in comparison to middle aged adult patients from a 
University dental clinic in the United States (Neumann, Christensen and Cavanaugh, 
1989). The authors suggested that dental appearance does not constitute a priority in 
older subjects, especially in consideration of other health needs and concerns. While 
this is a valuable comment, the small size of the sample, especially in relation to the 
extensive age range covered, and the fact that it refers to clinic patients and not to the 
general population should not escape attention.

The effect of temporomandibular joint disorders and their treatment in the quality of life 
were assessed in a small longitudinal study of subjects with symptoms of TMJ pain, 
joint sounds or limitation in mandibular movement (Reisine and Weber, 1989). The 
subjects underwent treatment and they were assessed for oral impacts, through the 
application of a variety of standard health status measures, prior to treatment, at one 
month and six months later. The impacts of TMJ disorders in relation to social 
functioning, as assessed through the application of the Sickness Impact Profile (SIP), 
were considerably prevalent, as all participants reported impacts on at least one of the 
seven SIP dimensions before treatment. The situation was considerably improved in the 
six-month follow-up, but still almost half the respondents (47%) perceived social 
interaction impacts.

2.3.4. TOOTH LOSS AND NUTRITIONAL EFFECTS

Increased tooth loss and presence of dentures among the elderly limit their masticatory 
ability, in comparison to their younger counterparts that have intact natural dentitions. 
Impaired mastication, in turn, could lead to an increased selection of easily chewed, 
lower in fibre content, foods, such as carbohydrates and fats, which would finally 
result to malnutrition or to alteration of the food preferences (Neil and Philipps, 1972,
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Chauncey et al, 1984). Davidson et al (1962) reported that adults aged 50 years or older 
with poor masticatory efficiency had a low protein intake compared to those with 
adequate masticatory efficiency. Poor masticatory performance of the edentulous elderly 
was associated with a decrease in vitamin A and fibre intake, mainly related to inability 
to eat fruits and vegetables (Brodeur et al, 1993).

The effect of the dental status on food intake was demonstrated in a comparison of the 
diets of subjects before and after obtaining dentures, with significantly fewer subjects 
avoiding eating certain foods or having them especially prepared after wearing dentures 
(Anderson, 1971). Elderly subjects with unsatisfactory dental status had significant 
deficits in dietary intake (Heath, 1972), while prosthetic restorations could possibly 
modify the frequency of eating or the preference of certain foods, but did not further 
limit the general adequacy of the diet (Hartsook, 1974). Nevertheless, the seemingly 
significant nutritional effects of tooth loss were doubted in a review showing that most 
studies were not carefully controlled for social and health factors (Geissler and Bates, 
1984).

In a better study using rigorous criteria for both dental status and dietary intake 
determination in an elderly population in Sweden, Osterberg and Steen (1982) found 
that dental status was clearly related to the intake of particular food items, even after 
controlling for the confounding effect of educational level, income and marital status. In 
another important study involving different levels of natural dentition impairment, as 
well as complete denture wearers, it was shown that the differences in food selection 
depended also on the degree of impairment and could be further modified by 
physiological, social, economic and psychological factors (Way 1er and Chauncey, 
1983). But, apart from food choice, the degree of natural dentition impairment was also 
inversely related to the taste and acceptability of food (Chauncey et al, 1984).

The interaction between age and diet is multifaceted, as aging may influence what we 
need to eat and what we actually eat, while on the other hand, diet may affect the way 
people age (Duthie, Lloyd and Gambert, 1983, Chauncey et al, 1984). For a variety of 
reasons, including health status, but also economic limitations and social isolation, 
elderly people are particularly prone to malnutrition (Duthie, Lloyd and Gambert, 
1983). Moreover, apart from issues related to nutrient intake and biological 
characteristics, tasting food and mastication are essentially pleasurable and affect the 
social and emotional well-being and the overall quality of life of people (Ettinger, 1987, 
Schou, 1995). The important functional, social and psychological aspects of tooth loss 
should not be neglected.
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In a national study carried out in Sweden in 1989-89, Osterberg et al (1996) showed 
that perceived masticatory ability reduced with age. Specifically for the elderly subjects, 
83% of the 65-74 year-olds, 71% of the 75-84 year-olds and 56% of those aged 85 
years or more reported that they had no difficulty chewing hard foods. Apart from the 
expected relationship with clinical oral status, perceived masticatory ability in the elderly 
was also significantly independently associated with various other sociodemographic, 
psychosocial and general health factors.

In a study of 907 Canadians aged 50 years or older. Locker (1992) used the index of 
chewing capacity (Leake, 1990), based on the perceived ability to chew or bite six 
indicator foods of varying texture and consistency. Overall, 31% reported inability to 
chew or bite at least one indicator food. Chewing ability varied with age and dental 
status, with the older and edentulous subjects performing worse. Limited chewing 
capacity was reported by 38% of the subjects aged 65-74 years and 46% of those 75 
years-old or more and, in relation to dental status, by more than 7 out of 10 edentulous 
elderly. Apart from that, unpleasant taste and taste disturbance were reported by over 
10% and around 5% respectively.

The impacts of edentulousness have been shown to be considerable for the function, 
nutrition, social life and psychological well-being of the individuals. Nevertheless, the 
effect of tooth loss should not only be investigated in relation to total tooth loss, but 
also with respect to partial tooth loss. This was mainly researched in the studies of the 
shortened dental arch. The presence of 20 teeth (four posterior occluding pairs) in older 
adults proved sufficient for acceptable chewing ability, adequate food choice and 
consumption and did not seriously affect appearance and speech, as the differences 
between subjects with shortened and complete dentitions were minor and acceptable 
(Kayser, 1981, Aukes, Kayser and Felling, 1988, Witter et al, 1990). The 
psychological and social impacts of the loss of molar support were not great and related 
to fewer positive, but not negative, feelings, and slight alterations in eating behaviour, 
mainly reduced effectiveness and longer duration (Oosterhaven et al, 1988). The 
favourable results of the cross-sectional studies about the shortened dental arch were 
further reinforced by longitudinal studies, demonstrating that occlusal stability and oral 
comfort were guaranteed for long periods (6-year follow-up) in subjects with shortened 
dental arches (Witter et al, 1994a, 1994b).

Leake, Hawkins and Locker (1994) used the baseline phase of the Ontario Study of 
Oral Health in adults aged 50 years or more, and showed that the replacement of 
missing molars in shortened dental arches resulted in socio-functional benefit, only
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when the subject had fewer than three posterior occluding pairs. In a sample of 
employed adults coming in everyday contact with the public, Rosenoer and Sheiham 
(1995) found that subjects with five or more posterior occluding pairs had significantly 
lower oral impacts, in terms of eating, social interaction, pain and aesthetics, than those 
with four or less pairs.

The psychosocial significance of tooth loss was also addressed in a completely different 
fashion in a sample of 232 adult respondents, aged between 20 and 70 years, in 
Sweden (Bergendal, 1989). Subjects were asked to rate the adjustment needed to cope 
with various different life events, two of which referred to the loss of one or more teeth 
and to wearing dentures. “Getting dentures” was ranked 16th and “lose one or more 
teeth” 20th among 48 life events, according to the degree of coping difficulty. The 
dental events were given lower importance in comparison to very serious life events, 
mainly related to death of close family, friends and relatives, but ranked higher than 
important life events, such as marriage, birth of a child, major change in personal habits 
and retirement from work. The importance of the preservation of the natural dentition 
was also highlighted in a study evaluating the perceptions related to teeth of young 
adults (20-29 years-old) in the Netherlands (Schuurs et al, 1990). Many more 
respondents disliked losing a front than a back tooth. This was in agreement with the 
findings of Oosterhaven, Westert and Schaub (1989), where the absence of a front 
tooth was associated with less positive and more negative feelings and behavioural 
changes in relation to social life, while the absence of a posterior tooth resulted in fewer 
and less marked impacts.

The importance of teeth to overall well-being was also shown in a sample of 500 
dentate adult Canadians, aged 18 years and over (Miller and Locker, 1994). This study 
concentrated on the effect of tooth loss among the dentate subjects, while the prevalence 
of oral impacts for the entire sample, dentate and edentulous, is presented elsewhere 
(Locker and Miller, 1994b). Experience of tooth loss in the previous year was reported 
by 10%, almost the same prevalence was reported for chewing limitations, while a 
battery of different subjective oral health measures, already presented and evaluated in 
previous studies (Locker, 1992, Locker and Miller, 1994a), facilitated the collection of 
data on functional, social and psychological impacts. Subjects who had lost one or 
more teeth in the previous 12 months experienced significantly more oral impacts in 
relation to function and psychosocial behaviour, than those without tooth loss in the 
same period. The results were significant for all impacts measured, except for oral pain 
and other oral symptoms, where the necessary application of different reference period 
(four weeks instead of twelve months) may have contributed to the relative 
insignificance of the associations. Nevertheless, the significant associations could not
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explain whether these impacts existed or whether they could be attributed to the tooth 
loss (Miller and Locker, 1994).

While most of the studies of the effects of tooth loss investigated dentate subjects 
without a complete natural dentition, Fiske et al (1998) used a different approach. They 
used a sample of 50 edentulous subjects, who were successful complete denture 
wearers and were attending a University clinic for routine prosthetic care, and they 
qualitatively explored their reaction and feelings about tooth loss through open-ended 
interviews. The subjects were between 51- and 86-years-old and the time since they had 
lost their last natural tooth varied considerably (3 months - 57 years). The meticulous 
examination of the transcripts of the interviews led to the identification of the main 
themes of the emotional and behavioural effects of tooth loss. For some people, the 
emotions related to tooth loss followed the stages of bereavement, that is denial, anger, 
depression, bargaining and, finally, acceptance, while this final stage was not always 
reached. Apart from that, total tooth loss was related to lowered self-confidence, altered 
self-image and negative feelings about personal appearance and premature ageing, while 
compulsory removal of dentures (for example, in surgery) was associated with fear and 
panic and was perceived as endangering their dignity. The behavioural impacts were 
also profound and were expressed with inability to talk about tooth loss, trying to keep 
their edentulousness secret and changing behaviour in relation to socialising, kissing 
and forming close relationships. It was concluded that tooth loss had severe disabling 
and handicapping effects, even on people that were coping well with their dentures.

2.3.5. STUDIES OF ORAL IMPACTS ON ADULTS

Apart from studies assessing oral impacts in relation to specific oral symptoms and 
conditions, research has also been directed towards the exploration of different domains 
of oral impacts in population studies. This trend has been more marked in the last ten 
years and studies have focused on adult age groups, with the underlying rationale that 
the chronic nature of oral conditions would result in more severe impacts in older, 
rather than younger, persons.

Cushing, Sheiham and Maizels (1986) using the Social Impacts of Dental Disease 
(SIDD) in a random sample of 414 employed persons in England, aged between 16 and 
60 years, found that the prevalence of social and psychological impacts was very high; 
71% of the dentate and 88% of the edentulous participants reported at least one oral 
impact. Discomfort was the most prevalent with 50% of the dentate and 74% of the 
edentulous. If discomfort was excluded from the total indicator score, then the total 
prevalence was reduced to 50% and 60% respectively. Apart from discomfort, 26% of
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the dentate subjects reported toothache, followed by 20% with eating difficulties, 15% 
with communication restrictions and 14% with aesthetic dissatisfaction. Among the 
edentulous, eating and communication restrictions were more prevalent than the dentate 
(54% and 22% respectively), but aesthetic dissatisfaction and pain were negligible.

In a sample of 1658 persons, aged between 18 and 64 years, participating in the Rand 
Health Insurance Study, the personal impact of oral problems and conditions in terms 
of pain or distress, worry and avoidance of conversation with other people, was 
assessed by three relevant questions, combined into one index (Gooch, Dolan and 
Bourque, 1989). Subjects were categorised into three groups: those that had not 
experienced any impact, those that had responded “a little” experience in one of the 
three questions, while those with at least “some” experience in one item or “a little” 
experience in two items were classified into the higher impact group. 54% of the sample 
had no impact, 17% were in the “little” and 29% in the higher impact group. This 
assessment of oral impacts was by no means comprehensive, as the index consisted of 
only three items without theoretical support. Nevertheless, it demonstrated significant 
associations with the presence of toothache and some clinical indicators, like the 
number of decayed teeth and tooth mobility.

In a study that aimed to determine the impact in quality of life of common dental 
conditions, 152 patients, recmited from general dental practices in Connecticut, were 
grouped into four groups: TMJ, periodontal, denture replacement, and recall patients 
(Reisine et al, 1989). In order to assess different dimensions of quality of life, such as 
social functioning, well-being and symptoms, the sample completed a standard array of 
health measures. The results reinforced the appropriateness of the applied quality of life 
indicators, mainly the SIP, because there were obvious differences in the level of 
impacts associated with different oral conditions. Nevertheless, the effect of the 
different age pattern that characterised each dental condition group, with TMJ patients 
being younger, periodontal patients middle-aged and denture patients older, was not 
counted for; this should put in doubt the overall trend of the results. The prevalence of 
the seven SIP subscales ranged between 35% (speech and communication) and 81% 
(social interaction) for TMJ patients, between 9% (work) and 34% (social interaction) 
for denture patients, and between 6% (rest and sleep) and 21% (speech and 
communication) for patients with periodontal problems, while recall patients had 
minimal impacts (SIP subscale range: 0-8%). This minimal level of oral impacts for the 
recall group may question the ability of the SIP to trace the oral impacts of minor oral 
health problems.
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This study constitutes an exception, in terms of using general health status measures, 
like the SIP, and not subjective indicators developed specifically for the measurement of 
oral health and impacts. The use of subjective general health measures incorporates the 
advantage of the knowledge about the strengths, weaknesses and performance of the 
instrument, as well as of the established psychometric properties. On the other hand, 
subjective indicators developed specifically for the measurement of oral health, despite 
implying the increased burden of validation, are more sensitive to the impact of the oral 
conditions and have almost certainly higher content validity.

Locker and Miller (1994b) used a battery of different subjective oral health measures 
(Locker, 1992, Locker and Miller, 1994a), in order to estimate the level of functional, 
social and psychological impacts in a sample of 553 Canadians, aged 18 years and 
over, with relatively better education than the target population. Overall, 69% reported 
one or more oral impacts, a finding almost in absolute agreement with an earlier study 
in England (Cushing, Sheiham and Maizels, 1986). In relation to specific impact 
measures, 13% experienced limitation in their chewing ability and almost 10% reported 
that they were not able to speak clearly because of problems with their mouth, teeth or 
dentures. More than one third experienced at least one of the nine pain symptoms 
investigated, with toothache with hot or cold foods the most prevalent, and over half of 
the respondents reported having one or more of the other oral symptoms, with bad 
breath, unpleasant taste and xerostomia being the most common. The majority were 
worried about the appearance or the health of their teeth and mouth, over one third 
experienced oral impacts in relation to eating, around one fourth had their social life and 
communication impaired and around one fifth restricted activities of daily living in the 
previous 12 months. Furthermore, 22% rated their oral health as “fair” or “poor” and 
30% perceived dental treatment need. Contrary to the expectation of the authors, 
younger subjects were not less likely to experience oral impacts in comparison to their 
older counterparts, with the exception of chewing ability.

The same set of subjective oral health status indicators (SOHSI) was also used in a 
study of 342 adults aged between 60-65 years living in one poor and one affluent area 
of Liverpool (Tickle, Craven and Worthington, 1997). The prevalence of the different 
oral impact indicators was high for both areas. One third experienced pain symptoms 
and slightly fewer reported limitation in chewing ability. Around one half of the sample 
experienced eating-related oral impacts, as well as worry and concern about their oral 
appearance or health, while communication and social relations were affected in almost 
one third, and activities of daily living in one fifth. In general, despite the fact that 
subjects from the deprived community experienced higher prevalence of the various 
indicators of oral impacts than those from the affluent community, the differences
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lacked statistical significance, with the exception of limitation in chewing ability and the 
eating and communications subscales of psychosocial impacts. The authors suggested 
that a possible explanation for the difference in the limitation in chewing ability may be 
relating to the significantly higher edentulousness rate of the deprived area, while the 
general lack of significant differences was attributed to the differing expectations and 
the related psychological and social stress of people in different social circumstances.

Adulyanon, Vourapukjaru and Sheiham (1996) used the index of Oral Impacts on Daily 
Performance (OIDP) to measure the limitation in the ability to perform daily activities 
due to oral conditions in 501 people aged 35-44 years, sampled from a rural area in 
Thailand. This sample consisted mainly of low education farmers and labourers and 
was characterised by low caries experience and low utilization of dental services. 
Despite the low disease experience, the prevalence of oral impacts was high; 74% of the 
respondents had at least one OIDP item affected in the last six months. Taking into 
account that OIDP is a measure that focuses only on the end points of the impacts scale, 
by considering an impact only if it affects daily living and by consisting only of 
disabling and handicapping items, this result is even more alarming. In relation to 
specific OIDP items, eating was affected in 50% of the respondents, emotional stability 
in 47%, smiling in 26%, cleaning teeth in 21%, social life in 18%, while the remaining 
impacts had lower prevalence. The results of this study provided further evidence for 
the necessity to include estimates of both the frequency and the severity of the different 
impacts in a composite indicator, as is the case with the OIDP, by demonstrating an 
interesting “trade-off’ pattern between frequency and severity. More prevalent impacts, 
like eating, emotional stability, smiling and cleaning teeth had the relatively highest 
frequency, but their effect on everyday life was not relatively very severe. On the other 
hand, less prevalent activities, such as sleeping, major role activity and physical 
activities were relatively infrequent, but demonstrated a considerably severe effect on 
the daily living of the respondents.

2.3.6. STUDIES OF ORAL IMPACTS ON OLDER ADULTS

In a pioneer study on the impacts of dental conditions in elderly people. Smith and 
Sheiham (1979) interviewed and clinically examined 254 people aged 65 years or older 
living at home in England (Nottinghamshire). The clinical oral condition of the subjects 
was generally poor, as shown by the high edentulousness rate (74%) and by the 
extremely low proportion of subjects with adequate dentures (10%). The interviews 
revealed a considerable volume of oral impacts, mainly related to eating. Difficulty 
chewing was reported by 30% of the subjects, while 12% reported that they had 
changed the composition of their meals and their methods of cooking, in order to be
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able to chew food more easily. The social effects of this chewing inability were also 
striking, as 41% of the sample reported that they took long time to complete their meal 
and 9% felt uncomfortable eating in front of others. Furthermore, and apart from the 
eating-related impacts, 13% of the subjects felt embarrassment during social contacts.

In a paper attempting to critically examine the relationship between oral disease and 
quality of life, Ettinger (1987) argued for the necessity to investigate the effect of oral 
conditions on the social participation and functioning and psychological factors, such as 
self-esteem, on the grounds that they constitute important quality of life constructs. In a 
small, atypical sample of 46 elderly free-living subjects, over 75 years of age, the 
correlation between perceived oral health and self-esteem was moderate in strength, 
negative in direction and statistically significant (Berkey, Call and Loupe, 1985). 
Subjects with fewer dental problems perceived higher levels of self-esteem, in 
comparison to their more problematic counterparts. A closer examination revealed a 
much stronger significant correlation for the dentate elderly and a weaker insignificant 
result for the edentulous subjects, thus pointing to the pivotal role of the natural 
dentition. Nevertheless, the small sample size and the cross-sectional character of this 
study did not allow for definitive conclusions.

Although not directly indicating an oral impact, the subjective perception of xerostomia 
attracted considerable attention in the studies of older adults and is considered an 
important health problem in this age group. It was the most prevalent (18%) of 22 oral 
symptoms and complaints investigated among the 907 adults, aged 50 years or more, 
that participated in the baseline phase of the comprehensive Ontario Study of the Oral 
Health of Older Adults (Locker, 1993a). Furthermore, subjects with xerostomia were at 
an increased likelihood to be dissatisfied with their oral health and to report eating and 
communication difficulties, as well as other oral symptoms, such as unpleasant taste 
and pain from dentures. In a study of 600 elderly (65 years-old or older) subjects in 
Florida, the prevalence of xerostomia was 39% (Gilbert, Heft and Duncan, 1993). Its 
important effect in the everyday life of the subjects was reflected in their prevalent 
behavioural adaptations, in order to cope with the problem.

A broader perspective for the assessment of oral impacts was followed in the “Passport 
to Health” study, where the Geriatric Oral Health Assessment Index (GOHAI) was 
applied, through a telephone interview, in a sample 1755 elderly (aged 65 years or 
over), English speaking. Medicare participants with no terminal or dementing illness 
(Atchison and Dolan, 1990). The oral impacts in relation to eating were considerable in 
the previous 3 months, as 13% of the sample had “always” or “often” problems biting 
or chewing and 10% experienced frequent limitations in the kinds or amounts of food
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eaten, while 9% always perceived discomfort while eating. Additionally, 10% were 
often worried or concerned and 6% were nervous or self-conscious about oral health 
problems, whereas 9% were never satisfied with the appearance of their teeth, gums 
and dentures. Further analysis indicated social status variation, because highly educated 
and richer subjects had higher GOHAI scores, indicating better health.

While cross-sectional studies could facilitate the assessment of oral impacts, the 
measurement of the benefit of dental care, in terms of improvement in the quality of life, 
needs a longitudinal design. In one of the few longitudinal studies in this area of 
research, Fiske, Gelbier and Watson (1990) used a sociodental measure of oral 
handicap before and, at different time intervals, after the provision of dental care, in 
order to monitor the perceived benefit of treatment in a group of 100 older adults, aged 
65 years or over. The sample consisted of highly compromised subjects who demanded 
dental care from the Community Dental Service in United Kingdom and were 
predominantly edentulous (79%) and in need of prosthetic care. The sociodental 
measure covered the themes of function, comfort, self-image and social interaction. The 
subjects had a considerable burden of oral impacts during the initial examination, as 
87% of the sample reported problems with social interaction, 68% with function, 51% 
with self-image and 46% with comfort. These high prevalences should be expected, as 
they referred to subjects seeking dental care, and not the general population. By 2 
weeks after the provision of treatment, benefit from dental care was perceived by almost 
half of the sample, and it related mainly to the self-image and social interaction 
domains. By 2 months post-treatment, 70% of the sample were free from impacts and 
this improvement resulted in the minimisation of the oral impacts related to comfort. No 
significant further decline was observed between 2 and 6 months post-treatment, 
leaving almost one quarter of the sample with impacts. Consequently, despite the fact 
that the sociodental measure proved to be a useful tool in the assessment of the benefit 
of dental care, 32% of the people initially perceiving an impact in the function domain 
continued to do so after 6 months.

In one of the most comprehensive studies. Locker (1992) assessed the burden of oral 
disorders in a sample of independently-living older adults in Ontario, Canada, through 
the use of a combination of subjective measures related to oral disease and impacts. The 
assessment of impacts referred to the 907 subjects that participated in the baseline phase 
of a longitudinal epidemiological study of adults aged 50 years or older. Apart from the 
clinical oral examination, the assessment of chewing ability and oral pain, disability and 
handicap were assessed through a seven-item scale of the social and psychological 
impacts of oral conditions, one item addressing worry and concern due to oral health 
problems and three questions about satisfaction with oral health.
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Overall, almost one fifth (19%) of the sample had high levels of worry about their oral 
health, around one third (31%) were dissatisfied with some aspects of their oral health 
status and more than one third (38%) perceived one or more social and psychological 
impacts related to oral conditions sometimes or more frequently. With respect to eating- 
related impacts, one in five reported that oral conditions prevented them from eating 
foods they would choose, while around 15% found that it took them longer to complete 
their meal and their enjoyment of food was limited by oral conditions. Additionally, 5% 
reported that they avoided eating with other people because of chewing problems. Of 
the impacts related to communication and social interaction, embarrassment from the 
appearance of their teeth and mouth was prevalent in 14% of the respondents, while 
almost 8% avoided laughing or smiling. Edentulous subjects had higher prevalence for 
all seven items, in comparison to their dentate counterparts, but the differences were 
significant for the oral impacts related to eating, but not also for those related to 
communication and social interaction. Apart from the variations between dentate and 
edentulous subjects, significant associations were also observed between oral impacts 
and various sociodemographic variables (income, age, education). Moreover, the effect 
of income remained significant, with low income groups experiencing higher levels of 
social and psychological impacts, even after controlling for clinical factors, chewing 
capacity and pain and other symptoms experience.

The estimation of the effect of teeth on the social, psychological and biological 
functioning and the overall quality of life was facilitated by the application of the Dental 
Impact Profile (DIP) in a representative sample of 1018 adults aged 65 years or older, 
independently-living in the five contiguous North Carolina counties and participating in 
the baseline phase of the Piedmont 65+ Dental Study (Strauss and Hunt, 1993). This 
study focused on the prevalence of the different items of DIP, while the investigation of 
racial variation in oral impacts was presented later (Strauss, 1996) and can be found in 
the relevant section of this review. Higher proportions of the sample opted for the 
positive, in comparison to the negative, responses regarding the effect of teeth and 
dentures for all DIP items, apart from the one related to breath. The most positive 
effects were reported for appearance and eating. Still, 30% of older adults perceived a 
negative effect of their teeth and dentures on chewing and biting, 25% on eating, 
around 20% on the choice of foods, the enjoyment of eating and comfort, followed by 
considerable negative effects on breath, appearance and speech. Even more striking, 
though, was the finding that more than three fourths of the sample reported that their 
teeth or dentures did not have any effect, neither positive nor negative, on their moods, 
weight, appetite, romantic relationships, success at work, attendance at activities, or 
kissing.
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Locker and Slade (1993) used part of the sample of the baseline phase in the Ontario 
study of older adults, in order to test the validity and reliability of CHIP as an outcome 
measure of oral impacts and quality of life. After the validation process was 
successful, they further attempted to assess oral impacts by posting CHIP to the whole 
sample of the baseline phase of the study, but one year later. This methodological 
approach resulted in a reduction in sample size, as, from the initial 907 subjects, 699 
returned completed questionnaires. One further possible limitation related to the one 
year gap between the clinical examination and the application of CHIP. Furthermore, 
the oral impacts outcome measure referred to the proportion of people experiencing 
impacts “fairly” or “very often”, and not to the weighted CHIP score. Nevertheless, 
this remained a key study that facilitated the application of a composite subjective oral 
health indicator in a randomly selected big sample.

The prevalence of oral impacts in this population was high. Functional limitation was 
experienced fairly or very often by 44%, pain by 21% and psychological discomfort 
and physical disability by 17% and 16% respectively. Psychological disability and 
handicap were each reported by 7%, while changes in social relationships were reported 
by very few people. This analysis by OHIP dimensions was also confirmed by the fact 
that the most prevalent frequently occurring individual items belonged to the functional 
limitation, pain and psychological discomfort dimensions (subscales). The single 
individual most prevalent item referred to food jcatching in teeth or dentures (36%), 
while a variety of items followed with prevalence just over 10%. The variation by 
sociodemographic variables was not extensive, as the only significant results related to 
the higher prevalence of pain for the relatively younger subjects (50-64 years-old) and 
to the higher prevalence of impacts related to handicap among women. The variation by 
dental attendance pattern among dentate subjects showed that respondents that failed to 
make regular use of dental services experienced higher levels of oral impacts in relation 
to psychological discomfort, psychological disability, physical disability and handicap. 
More substantial differences, though, were demonstrated between dentate and 
edentulous subjects. The edentulous respondents experienced proportionately more 
impacts than their dentate counterparts in relation to all seven OHIP dimensions, with 
statistical significance being achieved in all dimensions apart from functional limitation.

The OHIP was also used in the assessment of oral impacts in a survey of people aged 
60 years or over in South Australia (Slade and Spencer, 1994b). The survey employed 
a meticulous methodological design and the sample consisted of 1217 respondents. 
Again, the oral impacts outcome measure was not the weighted OHIP score, but the 
proportion of people experiencing impacts “occasionally”, “fairly often” or “very
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often”. This frequency threshold was lower than the one applied in the Ontario study 
(Locker and Slade, 1993) and, consequently, the comparability of the overall impacts 
prevalence between the two studies was relatively impaired. Nevertheless, this was not 
the case for individual items, where the fairly or very frequent prevalence could be 
obtained. A subsequent publication (Slade et al, 1996) assessed cross-cultural 
differences in oral impacts, as measured through OHIP, in Canada, South Australia and 
U.S.A. and is presented on the relevant section of this review. The analysis in this 
South Australia study (Slade and Spencer, 1994b) referred only to OHIP items, while a 
later publication presenting the OHIP dealt also with the analysis at the subscale level 
(Slade, 1997a: pp. 93-104).

The adoption of a lower frequency threshold for the determination of oral impacts has 
contributed to widespread prevalence. Overall, 92% of the dentate and 89% of the 
edentulous subjects experienced at least one OHIP impact occasionally, fairly or very 
often. In general, oral impacts were more prevalent in the edentulous than the dentate 
subjects, as shown by the significantly higher median and mean for the number of items 
reported (4 and 7.3 for the dentate and 6 and 8.5 for the edentulous respectively) (Slade 
and Spencer, 1994b). Analysis by OHIP subscales showed that the difference between 
edentulous and dentate subjects concentrated mainly on the physical disability and 
functional limitation subscales, though as the author stated this could be somehow 
expected, because the functional limitation, physical pain and physical disability 
subscales have one question each that applies to denture wearers only (Slade, 1997a: 
pp. 93-104). Like in Canada, the single most prevalent item was food catching. Again, 
while the most prevalent impacts did not represent very severe conditions, more 
profound impacts, such as those related to eating and chewing, were experienced fairly 
or very often by more than 10% of the edentulous and 5% of the dentate respondents. 
The respective prevalence of most OHIP items related to psychosocial well-being was 
lower than 5% for both dentate and edentulous. Apart from the different prevalence 
according to dental status, there was also significant variation in oral impacts by age, 
sex and, mainly, dental attendance pattern. Among edentulous respondents, females 
reported lower levels of impacts than males. A similar trend was observed among 
dentate subjects for older respondents and asymptomatic regular users of dental services 
(Slade and Spencer, 1994b).

2.4. RELATIONSHIP BETWEEN NORMATIVE AND SUBJECTIVE 
MEASURES

Earlier studies investigating the relationship between clinical and subjective assessments 
of oral health and treatment needs concentrated mainly on the measurement of the
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difference between normative and perceived assessments. More recently, and 
coinciding with the development of sociodental indicators, research has been more 
directed towards a detailed investigation of the relationship between subjective measures 
of oral health and impacts and clinical indicators of oral disease. Normative need 
measures have been substituted with more specific indicators of clinical characteristics, 
and the more general approach of perceived need has given way to refined and 
composite measures of oral impacts and oral health related quality of life. This review 
attempts to present both groups of studies, but, consistent with the aims of the thesis, 
focuses more on the latter.

In a study comparing different domains of need for dental care in poor elderly people. 
Banting (1971) demonstrated differences between normative and perceived need, with 
higher prevalence for the former. In another study of 254 predominantly edentulous 
(74%) elderly people living at home, the extremely prevalent perceived notion of 
handicap was not significantly related to the normative assessment of the oral health 
status, as demonstrated by the fact that 78% of the subjects were clinically diagnosed as 
in need of dental treatment, but only 42% perceived such needs (Smith and Sheiham, 
1980). Branch, Antczack and Statson (1986) reviewed previous studies and estimated 
that 70% of older adults required some kind of dental treatment, but perceived need 
referred to only 25-40%. They further interviewed 776 elderly people aged over 70 
years and showed that 37% of them had perceived dental treatment needs, but they 
failed to provide a normative need estimation, in order to allow for comparisons.

The normative-perceived treatment need discrepancy was also demonstrated in a study 
of 405 dentate adults aged 65 years or older in Quebec, where while almost the entire 
sample (96%) needed treatment, a significantly lower proportion (58%) reported 
experiencing dental problems (Brodeur et al, 1988). Similarly, among 293 older adults 
(60-years-old or over) referred to a Community Care Centre in South London, 82% 
were in normative need, 76% would have benefited from receiving dental care, but only 
53% reported subjective need (Diu and Gelbier, 1989). Clearly, the largest amount of 
need related to replacement of unsatisfactory dentures. Manne and Mehra (1983) 
evaluated the difference between normative and subjective assessment of dentures in a 
small sample of denture wearers aged 60 years or over and found that it was not related 
to clinical evaluation nor to psychological factors, as there was a high proportion of 
subjects unaware of denture inadequacies and dissatisfied subjects wore technically 
superior dentures in comparison to satisfied respondents. In accordance to that, one 
fifth of those normatively assessed as in denture-related need in a sample of people aged 
55 years or older, living in Camberwell in South London, did not perceive it (Taylor et 
al, 1994).
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The investigation of different types of dental treatment needs in a sample of 1275 adults 
from different ages (25, 35, 50 and 65 years-old) in Finland reinforced the gap between 
normative and perceived assessments (Tervonen and Knuuttila, 1988). 23% needed, 
but only 14% wanted to replace missing teeth. Dentures were clinically non-acceptable 
in 64% and subjectively in 42% of denture wearers. Furthermore, normative restorative 
need referred to 80% and perceived need to 70% of the dentate subjects, while 
periodontal treatment need was normatively measured in 38% of the subjects with at 
least one dentate sextant, but perceived by only 20%.

A more detailed study aimed to explore the relationship between important clinical 
indices, like the number of decayed, missing and filled teeth and the presence of deep 
pockets, and perceived oral health status (Reisine and Bailit, 1980). Overall, 65% rated 
their oral health at least as “good” and only 8% as “poor”. The association of perceived 
oral health status with the number of filled teeth failed to reach statistical significance, 
while the respective associations with the numbers of decayed teeth, missing teeth and 
presence of deep pockets were significant, but weak. Furthermore, the correspondence 
between the clinical and the subjective indicators was of limited relevance, as 40% of 
the subjects with 15 or more missing teeth or with deep pockets and 25% of those with 
10 or more decayed teeth rated their oral health as “good” or “excellent”.

Drake, Beck and Strauss (1990) examined the accuracy of oral self-perceptions and 
perceived dental treatment needs in over 800 dentate elderly subjects from the Piedmont 
65+ Dental Study questionnaire, stratified by race. Perceived need considerably 
underestimated normative need in both White and Black subjects, though the 
differences were smaller among White participants. More specifically, among Black 
participants with no perceived need, half required restorative treatment, one third had 
deep periodontal pockets and one fourth required extractions, while among White 
subjects without perceived need, one fifth needed restorative care. Despite the gap 
between normative and perceived need in both strata, their self-perceptions of oral 
appearance, chewing ability and oral health were significantly related to various clinical 
indicators of health status and normative needs.

Apart from reconfirming the adequately established discrepancy between normative and 
perceived treatment needs in elderly people, Gilbert et al (1994) further examined the 
specific areas of discrepancy and attempted to assess the effect of factors other than 
disease in perceived treatment need. Significant proportions of this exclusively dentate 
sample did not perceive need for dental treatment, despite being normatively assessed as 
such. The proportions varied between 50% and 68% according to the specific type of
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normative need and, in agreement with other studies (Tervonen and Knuuttila, 1988), 
were slightly higher for periodontal than dental health. More importantly, though, 
multivariate analysis showed that the likelihood to report perceived need was 
significantly higher in subjects that reported dental pain, psychosocial impacts, dental 
cavities, or loose teeth. Even after controlling for all those factors, subjects with 
relatively lower income, as well as those that were not very satisfied with their last 
dental visit, were more likely to perceive need for dental care (Gilbert et al, 1994).

In one of the pioneer studies of sociodental measures, Cushing, Sheiham and Maizels 
(1986) used different clinical oral health indicators and a newly developed measure of 
social and psychological impacts of oral conditions (SIDD) and found that there were 
no consistent association between clinical indices and oral impacts. From the various 
clinical indicators used, only the number of functioning teeth, i.e. the sum of sound 
teeth and filled otherwise sound teeth (Sheiham, Maizels and Maizels, 1987), was 
significantly associated with the overall oral impacts prevalence. Some of the other 
clinical indicators were significantly associated with certain impact dimensions, but not 
with the overall score. More specifically, subjects with eating restrictions had higher 
DMF-T, more missing and fewer functioning teeth, in comparison to their counterparts 
reporting no problems with eating. Similarly, subjects that experienced restrictions in 
communication had more decayed and fewer functioning teeth than subjects without 
such problems, while the prevalence of pain and discomfort were associated with the 
number of decayed teeth also. Dissatisfaction with oral appearance related to more 
decayed, missing and fewer functioning teeth. It was also associated with worse 
periodontal status, but only among men aged 35 years and over. Despite their 
weakness, the significant associations between clinical status and oral impacts could be 
very helpful in constructing a profile of clinical and social characteristics of people who 
experience dental problems.

In relation to perceived denture status, two thirds of the complete and one third of the 
partial dentures that were perceived as adequate by the respondents were normatively 
assessed as in need of repair or replacement. Furthermore, almost two fifths (37%) of 
the dentate subject that rated their dental health as “not so good” or “poor” were 
satisfied, thus indicating that a certain level of oral impacts, at least as measured by 
SIDD, can be acceptable (Cushing, Sheiham and Maizels, 1986, Sheiham, Cushing and 
Maizels, 1997). The relationships between clinical indices and the SIDD were also 
assessed in a later study of an unrepresentative sample of 195 employed subjects 
(Rosenoer and Sheiham, 1995). Their age varied between 35-64 years and they were 
mostly female salespersons that came in daily contact with the public. Oral impacts
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correlated positively with DMF-T and negatively with the number of teeth, though the 
associations were weak once again.

Rosenberg et al (1988) investigated the relationship between dental functional status and 
clinical dental measures in 159 dental clinic patients, with ages ranging between 16 and 
72 years, in New York. Dental functional status was assessed by a 25-item 
questionnaire covering four dimensions: self-care, mechanical ability, psychosocial and 
role limitation. The analysis showed that the clinical periodontal status and the number 
of reported symptoms, together with age and exercise, explained 44% of the variation 
in the dental functional status. Nevertheless, the associations between dental functional 
status and the routinely used clinical measures of decayed, missing, and filled teeth 
were not significant. This was in contrast with the significant, though relatively weak, 
associations found in the Rand Health Insurance Study between the subjective dental 
health index and the number of decayed, missing and filled teeth (Gooch, Dolan and 
Bourque, 1989). On the other hand, the relationship between subjective oral health and 
periodontal status was significant in both studies (Rosenberg et al, 1988, Gooch, Dolan 
and Bourque, 1989).

Atchison and Dolan (1990) compared the GOHAI scores with clinical variables in a 
random subsample of 714 elderly subjects participating in the “Passport to Health” 
study in Los Angeles. They found that respondents with higher GOHAI scores were 
more likely to have 21 or more teeth and no removable denture. Furthermore, they 
tended not to perceive dental treatment need. But again, the correlations between 
GOHAI scores and clinical variables were relatively weak, with the number of missing 
teeth representing the strongest (0.33).

The same pattern of association was also observed in the baseline phase of the Ontario 
study of adults aged 50 years or older (Locker, 1992). From the different indicators of 
subjective oral health used in the study, the relatively stronger association with clinical 
measures was observed between chewing capacity and missing teeth (0.45), while the 
respective associations for oral impacts and satisfaction scores were much weaker. The 
author attributed this lack of strong relationship between clinical measures and 
indicators of social and psychological impacts to the mediation of sociodemographic 
factors and functional and experiential variables, such as chewing capacity and pain. 
Furthermore, these weak associations can be conceptually explained by the fact that the 
clinical and the subjective indicators attempt to measure clearly distinct concepts. While 
the clinical indicators measure disease, which is a biological concept, the subjective 
indicators concentrate on health, a concept inclined more towards sociology and 
psychology (Hunt, McEwen and McKenna, 1986, Locker, 1989: pp. 73-76, 1992,
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Bowling, 1997: pp. 4-5). A similar distinction can be justified between normative need, 
based on clinical assessment, and perceived need, determined primarily by social 
criteria.

The aforementioned findings were reinforced, even when a composite measure like 
OHIP was used for the assessment of subjective oral health and impacts (Locker and 
Slade, 1994). The study referred to 312 subjects from the non-metropolitan sites of the 
baseline phase of the Ontario study of older adults. Overall, the associations between 
OHIP scores and various clinical indicators were relatively weak, with the strongest 
coefficient observed between number of missing teeth and the physical disability 
subscale of OHIP (0.53). In terms of statistical significance, the number of missing 
teeth, number of functional units and number of posterior functional units were 
significantly correlated with all OHIP subscales and total scores, while significant 
correlations were also revealed for the number of decayed and filled teeth, DMF-S and 
loss of attachment indices. Despite showing the relatively strongest association with 
OHIP scores in comparison to the other clinical variables, the number of missing teeth 
could only explain 18% of the variation in OHIP scores, while an additional 14% was 
accounted to the effects of general health status, life stress, dental insurance coverage, 
household income and age.

Leao and Sheiham (1995) assessed the relationship between the chnical oral status and 
the different dimensions and the total score of the Dental Impacts on Daily Living 
(DIDL) in a convenience sample of 662 Brazilian people from both sexes, two social 
classes, aged between 35-44 years. Once again, the correlations between the total DIDL 
score and a variety of clinical measures were weak, but significant. The only exception 
related to the number of filled teeth. In relation to specific DIDL dimension scores, 
DMF-T showed negative significant associations with all dimensions, indicating that as 
DMF-T increased, people were less satisfied. The number of decayed and missing teeth 
were significantly negatively and the indices of functional teeth and T-HEALTH 
(Sheiham, Maizels and Maizels, 1987) significantly positively correlated with four of 
the five DIDL dimensions, namely failing to reach statistical significance with respect to 
the dimension on comfort. Despite not showing significant association with the total 
score, filled teeth had significant associations with the performance (positive) and with 
the comfort (negative) dimensions. Periodontal measures (bleeding, calculus and pocket 
depth) demonstrated a significant negative correlation with all dimensions, except for 
pain and eating restriction. Despite their overall significance, clinical variables, together 
with sociodemographic determinants, could explain less than 30% of the variation in the 
total DIDL score.

67



A rather different approach was followed by Matthias et al (1995), in terms of not 
employing a composite indicator, but rather a crude single-item measure of subjective 
oral health. Perceived oral health was significantly related with both DMF-T and 
number of missing teeth, in a sample of 550 elderly subjects in Los Angeles. But when 
the initial bivariate relationships were further controlled for the effect of various social, 
cultural, demographic, impacts, general, physical and mental health determinants, the 
effect of the single measure of the number of missing teeth remained significant, but the 
DMF-T not. Nevertheless, it is not known whether these findings would be replicated 
in a more representative sample, as it was acknowledged that the study population 
reflected higher education level and lower edentulousness rates than the general 
population.

Locker and Jokovic (1996) explored the relationship between subjective oral health 
indicators and clinically defined treatment needs in a different fashion, by using three 
subjective oral health measures as a screening test for the identification of the group of 
dentate older adults that need professional dental care. The subjective measures were: a 
single-item rating of perceived treatment need, a battery of subjective oral health status 
indicators (SOHSI) and the simple count and the standardised weighted formats of the 
OHIP. The sample consisted of 493 dentate adults, aged 50 years or older, participating 
in the second phase of the Ontario Study of the Oral Health of Older Adults.

Overall, almost two thirds had normative treatment need, mainly in relation to 
restorative, periodontal and prosthodontic care. Overall normative treatment need, as 
well as its specific types, were significantly associated with the various subjective 
measures. Subjects who normatively needed dental treatment were also more likely to 
perceive it and had higher scores on the subjective oral health status indicators and both 
OHIP formats, than those not in need. In relation to OHIP formats, their associations 
with prosthodontic, surgical and immediate treatment needs were statistically 
significant, but not so with the more prevalent restorative and periodontal needs. 
Despite these significant associations, subjective measures did not acquire the necessary 
properties of valuable screening tests in this population, because they failed to identify 
the majority of those needing dental treatment. The weighted OHIP performed relatively 
better, followed by the single-item measure of perceived treatment need, the simple 
count OHIP and, finally, the SOHSI.

In general, there was a considerable gap between normative and perceived need in 
elderly people, and subjective oral health indicators demonstrated weak, if any.
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associations with clinical measures of oral health status and treatment needs. Despite the 
weak associations, the subjective oral health status measures can contribute to the 
identification of population groups, where oral conditions have considerable impacts on 
the daily life of the subjects. The observed weak associations between clinical measures 
and subjective oral health indicators may be due to the fact that many clinical conditions 
are asymptomatic and, consequently, they do not impact significantly on the daily life of 
the people. A more comprehensive explanation, though, relates to the conceptual 
distinction between health and disease (Hunt, McEwen and McKenna, 1986, Locker, 
1992, Bowling, 1997: pp. 1-8). Consequently, disease does not always negatively 
affect subjective perceptions of well-being, and even when it does, its impact is 
influenced by expectations, preferences, material, social and psychological resources 
and, more importantly, socially and culturally derived values (Locker, 1992). 
Nevertheless, the role of cultural factors and the cross-cultural assessment of oral 
impacts are relatively neglected issues in dental research.

2.5. CULTURAL DIFFERENCES IN CONCEPTS OF HEALTH

Different cultures may have different values in relation to health and illness. While, 
from a biological point of view, illness is seen as a pathological condition only, the 
cultural definition of illness is wider and refers to “the social recognition that a person is 
unable to fulfil normal roles adequately” (Foster and Anderson, 1978: p. 40). Other 
authors make a clear distinction between illness, which “refers to how the sick person 
and the members of the family or wider social network perceive, live with, and respond 
to symptoms and disability”, and disease, which “refers only to an alteration of the 
biological structure or functioning” (Kleinman, 1988: pp. 3-6). Illness is viewed more 
from the person’s and the society’s perspective, while disease is the practitioner’s 
approach. This distinction is conceptually appropriate and methodologically practical. 
According to those definitions, the same medical condition can be associated with 
different illness experiences in, for example, Greeks and Italians. Illness experience is, 
therefore, culturally shaped.

Furthermore, people often seek medical assistance for symptoms they report, but 
doctors are frequently unable to find clinical evidence for their complaint. It seems that 
experienced bodily symptoms are perceived deviations from ordinary feelings. Some 
bodily symptoms manifest themselves in an extraordinary fashion, while others are 
sufficiently prevalent and disabling, and cannot be ignored. In those cases, the variation 
in the response is relatively limited. But the variation in response is much greater with 
more diffuse symptoms that lack explanation through the conventional lay 
understanding. When such diffuse symptoms coincide with emotional stress, other
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external influences, such as cultural and social learning, previous experience and 
psychological factors, determine their character and importance (Mechanic, 1980).

CuHtural factors cannot be easily quantified and this has made them “less attractive to 
medical epidemiologists and statisticians. Nor is there a neat, measurable dose-response 
relationship between a particular cultural factor and a particular disease” (Helman, 1994: 
p. 321). Despite this difficulty, the contribution of the cultural factors in the shaping of 
illnesses, the manifestations of various diseases and the reporting of subjective feelings 
has been proven beyond doubt (Kleinman, 1980, Helman, 1994). Very few dental 
studies have compared oral health impacts and needs in different cultures. On the other 
hand, there is a vast literature on cultural differences concerning medical studies.

2.5.1. CULTURAL DIFFERENCES - MEDICAL STUDIES

The investigation of cultural differences in health has mainly related to the comparison 
of mortality or morbidity rates between different cultures or between different countries. 
From the variety of such clinical studies, special attention should be paid to a cross- 
cultural study that compared Greek and British populations. Drosos et al (1992) 
compared the clinical, radiological and serologic features of rheumatoid arthritis 
between 108 Greek and 107 British arthritis patients attending outpatient departments in 
two hospitals in the respective countries. There were striking differences in all features 
of the disease, with the Greek population demonstrating milder findings than the British 
subjects. The authors assumed that genetic and environmental factors may be 
responsible for these striking differences and went further to suggest that the results 
confirm “a north-south axis of rheumatoid arthritis in Europe, with disease being less 
severe in the south”.

One should be very careful before coming to such general conclusions. First, the results 
have not been adjusted for the effect of possible sociodemographic confounders. For 
instance, the age distribution of the two samples had not been mentioned at all, let alone 
considered as a confounder. Furthermore, the populations were selected from the 
patients of two University hospitals. The results could, therefore, be questioned in 
terms of their relevance to the general population. Finally, the two hospital populations 
were not comparable (Sakkas, 1994). Such generalisations, as those made by the 
authors of this study, should be based on the results of a comparative study, between 
similar populations in the two countries, and the analysis should have controlled for the 
effect of possible confounding factors.
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This study clearly lacks methodological standardisation. Allan and Phelan (1985) 
attempted to overcome this problem by estimating the incidence of cystic fibrosis only 
in Australian children and, subsequently, categorising them according to the origin of 
their parents. The results indicated that Australian children whose parents were of either 
Greek or Italian origin had a much lower incidence in comparison to Australian children 
whose parents were of British origin. In a similar study, the incidence of cancer in a 
decade was higher among British and Irish immigrants in South Australia, in 
comparison to their Southern European peers (MacMichael, Bonett and Roder, 1989). 
These methodologically interesting studies provided only suggestions about the true 
differences, as migrant populations in Australia may not be representative of the 
respective populations in their home countries. Moreover, such an approach would limit 
the cross-cultural comparison only within multicultural societies, thus not allowing for 
proper comparative studies in different countries. But the main limitation relates to the 
fact that these comparisons refer to the varying incidence of normatively diagnosed 
diseases and not to subjective feelings associated with illness and the perceived needs.

Ample epidemiological evidence supports the hypothesis that culture and psychosocial 
factors affect the experience of illness (Kleinman, 1980, Marmot, 1981). Apart from 
that, there were also implications for the role of these factors in the mechanisms of 
disease aetiology. Cultural factors can influence psychosocial factors, related to health 
behaviour, which in turn may have a harmful (“stressful”) or protective effect in the 
aetiological pathways and the disease pathology (Marmot, 1981). From the variety of 
health disorders, the more vulnerable to cultural influence are the mental disorders, as 
evidenced by the large differences in their prevalence in different cultural settings 
(Susser, Watson and Hopper, 1985: p. 133). Equally well documented is the influence 
of culture on attitudes towards, and responses to pain (Kleinman, 1980, Helman, 1994: 
pp. 179-193).

2.5.1.1. Studies of emotional states and mental disorders

Cultural factors play a complex role in the response to stress. This role can be either 
protective or pathogenic. The values of a cultural group can protect the members of the 
group against stress by strengthening family and social cohesion and increasing mutual 
support that allows the individuals to cope more effectively with possible stressors. On 
the other hand, reports from pre-industrial societies in various parts of the world, but 
also from the industrialised Western societies, have provided sufficient evidence for the 
existence of culturogenic stress. This is a form of culturally induced stress, through the 
increased number of stressors that the individual member of a group is exposed to 
(Helman, 1994: pp. 296-318). Additionally, cultural factors also shape the stress
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response, which implies that different cultural groups exposed to similar stressors may 
have different stress response. The experience and expression of distress are culturally 
determined by conforming to or opposing the socially acceptable norms. Moreover, the 
gap between the experience and the expression of distress is different across cultures. It 
tends to be large in more individualistic cultures, while it is minimised, but not 
completely eliminated, in more collectivist societies. With regard to the European 
populations, the majority should be considered as belonging to the individualistic rather 
than the collectivist pattern (Diener and Diener, 1995).

In relation to other emotional states, the establishment of differences or similarities in 
cross-cultural investigations relates also to the actual level in the emotion process the 
different studies attempt to assess. Emotions begin with appraisals of events in relation 
to motives or values. In a second stage, the patterns of appraisal elicit basic emotional 
responses, such as expressions, subjective feelings, physiological states and action 
tendencies. Finally, the manifestation of the emotion in the behaviour varies according 
to whether self-control efforts are applied or not (Shaver et al, 1987). The existence of 
different levels of description of the various emotions resulted in the lack of standard 
approaches for cross-cultural comparison. Consequently, “global statements about 
cross-cultural universality of emotions, or about their cultural determination, are 

inappropriate” (Mesquita and Frijda, 1992: p. 198). Instead, the similarities or 
differences should refer to a specific level in the emotional process and manifestation. 
Differences found at one level may disappear in another and cross-cultural similarity in 
one respect does not preclude similarity in other respects.

In general terms, similarities across different cultural groups were identified in the 
emotion reaction modes in both the general and more specific levels, such as the facial 
expressions of emotions. Cross-cultural agreement in the interpretation of facial 
expressions of emotions was established not only for the strongest emotion, but also 
about the second strongest emotion signalled by an expression. On the other hand, 
some evidence for cross-cultural differences could be substantiated with reference to the 
level of emotional intensity (Ekman et al, 1987).

In an attempt to investigate cross-cultural similarities and differences in emotion, Sherer 
and Wallbott (1994) questioned groups of students in major city universities in 37 
countries, Greece included. The authors believed that the choice of student samples, 
despite clearly being non-random, allowed for some comparability between the 
countries. The convenience samples selected were questioned for experience of seven 
basic emotions, namely joy, anger, fear, sadness, disgust, shame and guilt. In the 
possible factors that could explain any observed variance in the reports of emotion
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experience between the various groups, the authors included emotion specificity, 
cultural differences and the interaction of the aforementioned factors. They concluded 
that, with regards to the domains of feeling, physiological symptoms and expression of 
emotions, the effect of emotion specificity was strong, while the effects of either 
cultural differences or their combination with emotion specificity were smaller. This 
provides evidence for culturally universal, emotion-specific response patterns. On the 
other hand, cultural differences were more apparent in the regulation process, symbolic 
representation and social sharing of the different emotions. These fields of difference 
were also observed in various other studies (Mesquita and Frijda, 1992). Having 
examined the similarities and small differences in emotions and feeling states, the 
literature on mental disorders will be reviewed.

In relation to mental conditions, cross-cultural differences have been identified in both 
the major psychiatric disorders and the milder forms of distress (Kirmayer, 1989). 
There were clear differences in the phenomenology of dysphoric symptoms between 
people living in Taiwan and the United States (Kleinman, 1980, p. 138). This difference 
could be explained by the cultural patterning of the depression. Consequently, while the 
disease would be exactly the same, the illness would be considerably different between 
the two populations.

In a study that compared general Greek population samples (and not hospital patients) 
living in Athens, and English and Greek Cypriot immigrants living in the same area of 
London, the rates of minor psychiatric disorders in both Greek samples were somewhat 
higher than those of the English sample (Mavreas and Bebbington, 1988). This study 
could be criticised for the long time period between the field work in Athens and 
London (5 years) and, as the authors admitted, for the lack of reliability tests that would 
eliminate the artefact explanation of the results. The authors attributed this difference in 
the psychiatric disorders to differences in the prevalence of anxiety states. The Greek 
populations had a higher prevalence of general anxiety and non-specific neurotic 
symptoms. These were responsible for the higher prevalence of anxiety states. The 
British sample had a higher prevalence of symptoms related to the distortion of normal 
social role behaviour. This higher level of anxiety and depression in Greeks, in 
comparison to the British, was also found in an earlier study that related the dysthymic 
symptoms to personality variables (Lyketsos, Blackburn and Mouzaki, 1979). In fact, 
the personality traits responsible for this increased anxiety were considered to be part of 
a defence mechanism that may provide enhanced protection to the Greeks against 
psychiatric breakdown. But this was not proved, as the prevalence of psychiatric 
breakdown was not estimated neither in this earlier study by Lyketsos, Blackburn and 
Mouzaki, nor in the later one by Mavreas and Bebbington.
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The north-south European divide in the comparison of depression was not confirmed in 
a study of older people in Liverpool and Zaragoza (Dewey et al, 1993). The differences 
were, in general terms, small, with the Zaragoza sample experiencing more frequently 
symptoms related to pessimism about the future. Despite the similarities in the 
prevalence of depressive symptoms between the two cities, male subjects in Zaragoza 
reported a higher prevalence of crying, in comparison to their counterparts in Liverpool. 
This finding was quite consistent with the stereotype of the “stiff upper lip” for the 
British males.

In summary, it seems that, although the cross-cultural differences in emotion patterns 
relate mainly to the level of description, differences exist between people living in 
different countries, with regard to depression experience and depressive symptoms. 
More specifically, there seems to be some evidence that populations in South Europe 
experience a higher prevalence of general anxiety and minor disorders and depressive 
symptoms, in comparison to North European populations, who seem to be more stoical 
in the expression of their emotions and disorders. Nevertheless, those studies are 
methodologically impaired by the lack of control for possible confounding factors, that 
would eliminate the possibility of the observed differences being caused by them.

2.5.1.2. Pain studies

Pain is probably the most common symptom in clinical practice (Morrell, 1977). It is 
related to injury and disease, as well as to normal physiological changes, such as 
childbirth. In each of these situations, the way people perceive and respond to pain can 
be influenced by their social and cultural background. Consequently, different cultural 
groups may experience and respond to pain differently.

In a classic paper, Zborowski (1952) investigated the role of cultural differences in the 
identification and response to spontaneous pain among 87 patients and 16 healthy 
individuals, grouped into four different ethnic groups, that visited a hospital in New 
York. This strictly qualitative research consisted of interviews with patients, family 
members, healthy members of the participating cultural groups, doctors and other 
hospital staff, and observation of patients. The lack of quantitative comparison and the 
unbalanced composition of the sample, in terms of patients and healthy individuals, 
could not be attributed to the strengths of the study. Nevertheless, the depth of the 
collected data, the time that the research took place and the perceptiveness of the 
interpretations provide ample credentials of quality and classify this study as one of the 
pioneers in its field.
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Zborowski observed that Jewish and Italians responded to pain in a very emotional 
way, but “Old Americans” were more objective and stoical about it, while Irish denied it 
more frequently than the other groups. But differences in perception of pain existed 
even between the two groups that manifested pain in a similar way, that was Jewish and 
Italians. In this strictly qualitative research that consisted of interviews with patients, 
family members and doctors and observation of patients, the provision of pain-killing 
medication in the Italians signalled their relief and the end of complaints, while, on the 
contrary, Jewish people were more reluctant to accept painkillers and were more 
worried about the implications of this pain experience for their future health. The 
Italians were mainly concerned with the “immediacy” of the pain experience, while 
patients of Jewish origin focused upon “the symptomatic meaning of pain and the 
significance of pain in relation to their health, welfare and, eventually, for the welfare of 
their families”. It would seem reasonable to expect that people from cultural groups that 
permit, if not encourage, the expression of symptoms and feelings, would be more 
likely to do so, especially under stressful conditions hke being in hospital, in 
comparison to cultural groups with different beliefs about the expression of symptoms. 
Zborowski reinforced this point by referring to the tendency of the “Old American” 
patients to avoid complaining and moaning about the presence of pain, while mothers 
asked their children to take pain “like a man” and to avoid crying. In an accurate 
comment. Mechanic pointed out that it was unclear whether the ethnic differences in the 
response of pain were due to the different interpretation of the same symptoms, to the 
different expression of concerns and willingness to seek help or to the use of different 
vocabulary for expressing distress (Mechanic, 1980: p.205).

Zola (1966) researched the issue in a better methodological fashion, by using a matched 
pair design. His theoretical background implied that the many unexplained or over
explained cross-culturally observed differences in morbidity should not be attributed 
causally to culture, but could be explained by a culture-specific selection process that 
mediates so that the subject seeks medical care. Instead of investigating differences in 
disease prevalence, he assessed the differences in responses to the same disease. The 
sample consisted of 37 pairs of one Italian and one Irish new patient to hospital in 
Massachusetts, matched by primary diagnosis, duration and seriousness of disorder, 
sex, age, marital status and education, and comparing their responses to illness. The 
examination of the matched pairs showed that, for the same diagnosis, the Irish denied 
the presence of pain more often than Italians and they were also able to describe their 
problem as a specific dysfunction, while the majority of the Italians had diffuse notions 
of the location of pain. Finally, the Italians also felt that their general well-being was 
affected to a higher degree than the Irish. There were two ways that people perceived.
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and communicated, their bodily complaints: either by restricting or by generalising 
them. The first reaction was related to the Irish, while the second was indicative of an 
Italian approach. Consequently, there was some interaction between belonging to a 
specific cultural group and expressing bodily symptoms. Zola interpreted this difference 
in illness behaviour between those cultural groups as the reflection of different defence 
mechanisms between the two cultures. That meant that the denial, with which the Irish 
responded to pain, and the dramatisation, that characterised the Italian reaction, were 
both in accordance with the general view of life prevailing in the respective culture.

Cross-cultural differences were also established in a study evaluating the anxiety and 
attitudes towards dental pain in a sample of 75 people, recmited in an outpatient dental 
emergency clinic and almost equally divided between black, white and Puerto Rican 
cultural groups (Weisenberg et al, 1975). The Puerto Ricans were most anxious about 
pain, and most interested in getting rid of and not dealing with it. White subjects 
represented the opposite trends, by being least anxious about pain and by willing to 
tackle the problem, and black participants seemed to fall in between the other two 
groups. The study has been criticised for using a non-culturally sensitive instmment for 
the assessment of attitudes towards pain, thus risking the accurate representation of pain 
beliefs of black and Puerto Rican patients (Moore et al, 1986). This criticism may be 
accurate, but it fails to account for more serious conceptual issues that limit the validity 
of the findings. Two of the cultural groups studied were determined by race, as 
biologically represented in skin colour, while the third group was representing ethnic 
origin. In addition, the study could also be questioned for the lack of clear criteria for 
the categorisation of the patients in the different cultural groups.

In a study that used both qualitative and quantitative methods, Moore et al (1986) 
attempted to assess separately the effect of different types of culture on pain description 
and coping. Apart from the effect of ethnicity, they also investigated the effect of 
professional socialisation by using dentistry as the clinical model. The methodological 
design was based on a model developed by Kleinman (1980), that supports the 
existence of professional and popular modes of thought, either congruent or not, with 
regard to health care. The methodological concept of matching the subjects from 
different cultures was also followed in this study that had a sample of 54 Chinese, 
Anglo-Americans and Scandinavian patients and 31 Western and Chinese dentists, and 
measured the opinions and experiences of the sample for different kinds of pain, not 
only dental or facial, and pain coping perceptions. The results for the description of 
pain showed that there was considerable variation between ethnic groups, but not so 
between dentists and patients regardless of ethnicity. However, in terms of pain coping 
remedies, the variation existed both between ethnic groups and between dentists and
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patients. Consequently, it could be assumed that the cultural influence was based 
primarily on the effect of ethnicity for the differences in the description of pain, and on 
the effect of professional socialisation for pain coping modes (Moore et al, 1986).

The feasibility of the cross-cultural application of this methodological approach that 
combined qualitative (e.g. open-ended interviews) with quantitative (e.g. pain matrix) 
measures was established and the results from the different approaches supported each 
other, both in terms of verbal description of pain (Moore and Dworkin, 1988), as well 
as coping with it (Moore, 1990). The flexibility and sensitivity to culture employed in 
the used instruments did not limit their reliability for cross-cultural comparisons. This 
reinforces the necessity to re-validate, both conceptually and psychometrically, 
instruments that are used in different cultural groups, and not only to rely on a simple 
translation of the English version. This distinction was also reinforced by the fact that 
the linguistic reports and the classification of pain has been shown to differ in different 
cultures (Fabrega and Tyma, 1976). Nevertheless, a study by Verkes, van der Kloot 
and van der Meij (1989) in students in Holland demonstrated the general application of 
the structure of pain description words in different cultural groups and in different 
methodological designs. These seemingly contradicting results need to be evaluated 
more carefully, as the studies used completely different cultures for comparisons. The 
earlier study by Fabrega and Tyma evaluated the influence of language and culture in 
relation to pain descriptive words, and reported differences between the English, Thai 
and Japanese languages. On the other hand, Verkes, van der Kloot and van der Meij 
(1989) compared the stmcture of pain description words in the English and Dutch 
languages, and reported similarities rather than differences. Even in this case, where the 
cross-cultural applicability of the concepts underlying the McGill Pain Questionnaire 
(MPQ) (Melzack, 1975) was justified, the authors pointed out that “it seems that the 
construction of a satisfactory Dutch version of the MPQ cannot be achieved by merely 
replacing the American pain words by their dictionary translations” (Verkes, van der 
Kloot and van der Meij, 1989). In a wider review, restrictions were identified in the 
comparison of non-English translations of the MPQ, because the variation in perception 
and verbalisation of pain in different cultures has led to adapted instruments that did not 
directly reflect the original version, but rather followed the theoretical basis used for the 
development of the MPQ (Naughton and Wiklund, 1993).

The methodological approach of triangulation (Moore, 1996), which combines 
qualitative and quantitative methods, in order to improve the understanding and validity 
of the findings, was also adopted by Bates et al (1995) in studies examining the inter- 
and intra-cultural differences of pain experience and adaptation between 100 native 
Puerto Ricans and an identical number of Anglo-Americans suffering from chronic
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pain. In order to avoid the bias introduced by the significant differences in the 
distribution of the most common diagnostic categories of pain, the inter-cultural 
comparison was limited to low back pain patients only, while the intra-cultural 
comparison used the total sample in each cultural group. There were significant inter- 
and intra-cultural differences, in relation to the intensity of the experienced pain and the 
responses to it. Subjects in Puerto Rico had higher mean scores for pain intensity and 
expression, as well as for psychological and emotional responses, in comparison to the 
Anglo-American group. The cross-cultural differences on the response to pain could be 
related to different locus of control style between the cultural groups, with Puerto 
Ricans viewing the situation as more difficult to control (Bates and Rankin-Hill, 1994). 
This theory is in accordance with the cultural influence of locus of control and with the 
association between positive internal health locus of control and lifestyle practices 
promoting health (Speake et al, 1989). Nevertheless, there were no significant 
differences between Anglo-American and Puerto Rican low back pain patients in the 
level of impacts caused in work, social or family activities. It seemed that the 
differences in the perception of and reaction to pain between the two cultural groups did 
not impose a similar pattern of difference in terms of behavioural function.

Sanders et al. (1992), in an attempt to investigate cross-cultural differences in the 
functioning of chronic low back pain patients, enriched the methodological design by 
including a healthy control group. The sample consisted of 63 chronic low back patients 
almost equally divided in six different ethnic groups, namely Americans, Japanese, 
Mexicans, Colombians, Italians and New Zealanders, and 63 healthy controls of the 
same cultural groups. The level of functioning was assessed by the Sickness Impact 
Profile (SIP) and its dimension-specific scores (“physical”, “psycho-social”, and 
“other”, relating mainly to work and recreation), while a standard system was used for 
the assessment of medical-physical findings. The inclusion of the healthy controls in the 
sample facilitated their comparison with the patient population, where, with the 
exception of the SIP work scale in Mexicans, significantly lower function scores were 
observed for the low back pain patients in all cultural groups. Apart from that, it 
provided also an additional argument in favour of the validity of the process of the 
cross-cultural application of SIP, as there were no significant differences in SIP scores 
between the different cultural groups in the healthy sample. Nevertheless, this concept 
of validation could be questioned in terms of definition and representativeness of the 
“healthy sample”, as it consisted of support staff associated with the pain treatment 
programmes.

No cross-cultural differences were found between the low back pain subsamples, with 
regard to the total SIP score and the SIP physical dimension score, but the same did not

78



apply for the other two dimensions of the instrument. The American and Italian patients 
perceived higher levels of impact on the SIP psycho-social scale, while the Americans 
and the New Zealanders were significantly more impaired in terms of both recreation 
and work individual SIP dimensions, with the Italians also perceiving higher impacts 
related to work. More importantly, the cross-cultural differences regarding the various 
SIP dimension scores remained significant after controlling for the effect of working 
class, age, sex, pain intensity, pain duration, number of surgeries or medical-physical 
findings (Sanders et al, 1992).

The assessment of pain in all the aforementioned cross-cultural pain studies was 
facilitated by the verbal response of the participants. Nevertheless, the fact that many 
painful experiences are accompanied by specific facial expressions, highlights the 
necessity to consider the use of such facial expressions as an alternative vehicle for pain 
assessment in cross-cultural studies (LaResche and Dworkin, 1984). Apart from the 
method of pain measurement, those cross-cultural studies were performed in natural 
environment conditions, such as a hospital. Such observations of clinical pain have the 
advantage of clinical relevance and application, but lack the detailed and specific 
measurement of a study taking place in the laboratory. In a review of experimental 
studies carried out in laboratory, it was not clear whether cross-cultural differences 
existed in relation to the discrimination of painful stimuli (Zatzick and Dimsdale, 1990). 
Even when cmcial measurement issues, such as the choice between pain threshold or 
pain tolerance, were sufficiently addressed, the lack of controlling for confounding 
factors, like age, sex and working conditions of the subjects and ethnicity of the 
researchers, limited the validity of the scarce evidence supporting the existence of 
cultural differences in laboratory-induced pain response. Todd (1996), in an effort to 
explain this inconsistency of the findings concerning the existence of cultural 
differences in pain studies between the clinical and the laboratory studies, identified 
some key issues related to the assessment of pain in different ethnic groups. The main 
concerns were the limited precision in the way the subjects are categorised in terms of 
ethnicity and the lack of measurement of potentially confounding variables, like 
socioeconomic status. Other issues related to the ethnicity of the observer and the 
previously mentioned language barriers in the cross-cultural application of pain 
instruments.

Both hospital and laboratory studies assessing the effect of culture on pain are not free 
of methodological limitations. The outcomes of the studies carried out in hospitals can 
be confounded by the effect of the expectation of pain associated with a hospital 
environment, while the absence or limited volume of pain and the artificial conditions 
are possible confounders in the laboratory studies. Thomas and Rose (1991) attempted
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to overcome the methodological shortcomings of both methods by comparing the 
experience of pain in a test situation, such as ear-piercing. The study was carried out in 
London and the sample consisted of 84 subjects belonging to three ethnic groups, 
namely Afro-West Indians, Anglo-Saxons and Asians. Subjects of Afro-West Indian 
origin reported the lower pain experience, Anglo-Saxons occupied the intermediate 
position, while Asians were associated with the strongest perceived pain experience. 
This study should be questioned for the inappropriateness of the chosen ethnic group 
categorisation, which includes such vague groups as Asians, as well as for the bias 
associated with the sample selection process, because the study was conducted in a 
voluntary, non-random basis, outside ear-piercing shops.

The most important studies from the vast literature on cross-cultural comparative 
research on pain have been reviewed. Many of the studies referred to populations of 
patients in hospitals and their results may hold limited relevance for the general 
population. Others were subject to more serious methodological limitations due to lack 
of control for the effect of confounding factors. Furthermore, the categorisation of the 
cultural groups has not always been appropriate. Nevertheless, from both qualitative 
and quantitative research it could be concluded that there are differences in the 
experience and expression of pain between different cultural groups.

2.5.2. CULTURAL DIFFERENCES - DENTAL STUDIES

The limited number of studies that investigate cross-cultural differences in the dental 
literature could further be categorised into studies that refer to clinical oral status, 
studies that deal with oral health perceptions and behaviours and studies that assess oral 
impacts and quality of life. This last group relates closely with the aims and objectives 
of the thesis and, consequently, the relevant studies are reviewed in greater detail.

2.5 .21. Clinical oral status

While initial comparative studies of dental health among children of various ethnic 
minorities living in United Kingdom revealed differences (Downer, 1971, Varley and 
Goose, 1971), a study of almost 600 primary school children in South London revealed 
no statistically significant differences in the number of decayed, missing or filled 
deciduous teeth between children categorised, by simple visual assessment of their skin 
colour, either as “White” or as Afro-Caribbean (Plamping, Bewley and Gelbier, 1985). 
The authors explained this disagreement by the substantial time gap separating this 
study with the previous ones (over a decade), which could allow for changes in oral 
health status, and by the fact that the initial studies referred to minorities of Indian and
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not Afro-Caribbean origin, which limited the comparability between the different 
studies. This lack of significance in the results led the authors to question the use of 
ethnicity as an explanatory variable in the investigation of the dental health in different 
groups of an indigenous population, and suggest that social status should be used 
instead. This study, along with other ones of its time, is locked in the argument of 
selecting between ethnicity (culture) and social status, as if only one explanatory 
variable should be used. This argument has been later overcome by acknowledging 
that, despite their interaction, there is also a place for a distinct role and effect of culture 
and social status in the health of people and allowing for the complementary use of both 
concepts.

More than a decade later, another study in South London used the same criteria for 
determining ethnicity and the same ethnic groups, but referred to different ages (3-4 
year-olds). This time significant differences were found in the prevalence of dental 
caries, with Afro-Caribbean children demonstrating lower dmft scores and higher 
proportions of caries-free individuals than Caucasian children (Zoitopoulos, Brailsford, 
Gelbier et al, 1996). The complementary collection of microbiological data showed 
significantly lower levels of caries-associated microorganisms (mutans streptococci and 
lactobacilli) in the saliva of Afro-Caribbean children, even after controlling for the effect 
of age and caries experience.

In studies assessing the oral health and dental behaviour of children belonging to 
different ethnic groups, living in Amsterdam, children of immigrants from Turkey and 
Morocco experienced worse levels of health in comparison to children of Dutch parents. 
This finding applied to both 5- and 11-year-olds (Verrips et al, 1992a, Verrips et al, 
1992b) and it referred to caries and periodontal conditions. Turkish and Moroccan 
children demonstrated higher percentages of caries experience and higher mean dmf-s 
(in 5-year-olds) and DMF-T (in 11-year-olds), as well as higher mean plaque scores, in 
comparison to children of Dutch or Surinamese origin.

Apart from their common primary aim that related to the assessment of oral health 
status, the two studies had also other, not common, aims. The study on 5-year-olds 
concentrated on the assessment of caries risk indicators, while the study on 11-year- 
olds aimed to identify differences and determinants in dental behaviour. The caries risk 
indicators for 5-year-olds included parental educational level, gender of the child, 
ethnicity and fluency in Dutch, while dental behaviour variables were identified as 
potential risk factors. When all potential risk factors were entered into the multiple 
regression model, ethnicity was not anymore significantly related to dmf-s, but parental 
educational level and gender of the child were. Thus, controlling for sociodemographic
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and behavioural factors eliminated the significance of the effect of ethnicity on caries 
experience. Among 11-year-olds, the clinical status differences were complemented by 
similar variation with regards to reported dental behaviour, with Turkish and Moroccan 
children claiming to be brushing their teeth less regularly than their Surinamese or 
Dutch counterparts. Nevertheless, the effect of ethnicity on clinical status measures in 
11-year-olds was not further controlled for the non-universal pattern of toothbrushing, 
nor for other important social and demographic variables.

In a longitudinal study, Verrips, Kalsbeek and Eijkman (1993) used two cohorts of 
children, 5- and 11-year-olds respectively at baseline, stratified them by ethnicity and 
level of maternal education, and aimed to assess differences in dental health and the role 
of dental behaviours as intervening variables between the stratification factors and 
dental health. The time period between the two examinations was three years. Children 
were classified according to their surname into two different ethnic groups, namely 
Turkish/Moroccan and Dutch. This classification could not be free from limitations. The 
authors admitted the inability to differentiate between the different generations of 
immigrant families. Furthermore, the accuracy of such a classification criterion, as well 
as the grouping of different ethnological entities (Turkish and Moroccans) into a single 
category, should be questioned.

Obviously the younger cohort referred to the primary dentition, while the older cohort 
was used for a similar investigation in the permanent teeth. The results of the study 
showed that ethnicity and socio-economic status, as expressed by maternal education 
level, were indicators of caries risk in the primary dentition. Children with Turkish or 
Moroccan origin had higher mean dmf-s scores than their Dutch peers in the similar 
educational stratum. Within each ethnic category, children whose mothers were poorly 
educated demonstrated higher dmf-s scores when compared to the group with high 
maternal education level. With regards to the permanent dentition, the level of the 
education of the mother was a risk factor for the caries experience of the child, but the 
ethnicity was not. This finding seems to contradict previous findings of the same 
authors (Verrips et al, 1992b), where there were differences between the different 
ethnic groups for 11-year-old children, although this earlier study had not allowed for 
any stratification. From the different dental behaviours examined, only the frequency of 
toothbrushing could be considered as possessing a weak intervening role between 
ethnic and socioeconomic group differences and dental health, that meant explaining 
part of the differences. This led the authors to conclude that either measurement 
inconsistencies of the dental behavioural variables existed or there were other 
intervening factors having important effects on caries experience.
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All the aforementioned studies were geographically confined to one country, examining 
differences between immigrant and native children. A different approach was followed 
by a study that compared the dental health of 12-year-old children living in Athens and 
Glasgow (Attwood, Salapata and Blinkhom, 1990), The adoption of identical sampling 
methodology and dental examination criteria facilitated the comparison. Schoolchildren 
in Athens had a slightly lower mean DMF-T and higher proportion of caries-free, than 
their counterparts in Glasgow. While the differences were minimal in relation to the 
more affluent areas, children from the deprived areas of Glasgow had worse caries 
experience than the respective children in Athens. A later study compared the prevalence 
of caries in 5-year-old children in Athens and London, again using identical 
methodology and clinical criteria (Zoitopoulos, Athanassouli, Gelbier and 
Apostolopoulos, 1996). The results showed no difference between the two populations 
in relation to caries prevalence, measured either as proportion of caries-free children 
(56% for London, 57% for Athens) or as dmf-t score (1.63 and 1.48 respectively). 
However, the exclusion of the caries-free children from the investigation revealed 
significant differences in treatment activity patterns, with the children in London 
demonstrating significantly fewer decayed and significantly more missing teeth. 
Attitudinal differences between the two populations, as well as differences in the health 
system or the treatment philosophy of dentists between the two countries, could be held 
responsible for this variation. Apparently, this was a very important study, in which the 
uniform methodological approach guaranteed the validity of the results, while the 
discussion for their explanation was both interesting and multifactorial in coverage. 
Nevertheless, despite having been standardised in terms of age, the results were not 
controlled for the confounding effect of social factors.

The effect of ethnicity in clinical dental status was not evaluated only in relation to 
children. Among the 809 dentate subjects that participated in the Piedmont 65+ Dental 
Study of elderly people, a longitudinal epidemiological study covering the five 
contiguous counties in the Piedmont region of North Carolina, Black subjects had 
higher levels of normative need for both restorations and extractions in comparison to 
Whites. This difference between races was further adjusted for the effect of relevant 
clinical determinants, such as decayed coronal and root surfaces in the case of 
restorative treatment needs and presence of root fragments for extraction needs. 
Following this procedure, the effect of race on restorative treatment needs became 
insignificant, leaving the presence of decayed crowns and roots as the main 
discriminant factors between those that were diagnosed as needing restorative treatment 
and those that were not. In the case of extraction needs, however. Black participants 
were five times more likely than Whites to be in need of tooth extractions, even after
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controlling for clinical and behavioural factors (Drake, Beck and Graves, 1991). A 
subsample of 491 dentate subjects, almost equally divided between Blacks and Whites, 
was followed-up three years later for identification of patterns of incidence of tooth loss 
(Drake, Hunt and Koch, 1995). The Black participants had fewer teeth than Whites at 
baseline and they also lost three times as many of their remaining teeth, in comparison 
to their white counterparts over the next three years (13% for Blacks, 4% for Whites). 
The mean number of teeth lost over this period was much higher for Blacks (2.2) than 
Whites (0.9). The authors put forward various suggestions that could explain this 
difference, such as different dental visiting pattern or different treatment options offered 
to the two groups. Nevertheless, they did not investigate whether the difference 
between the two groups remained after adjusting for those variables.

Marcus, Reifel and Nakazono (1997) analysed the clinical assessments from the 
middle-aged (35-44 years-old) and the elderly (65+ years-old) samples from the 
U.S.A. locations of the International Collaborative Study of Oral Health Outcomes 
(ICS-II). White subjects in both Baltimore and San Antonio were clinically healthier 
than African-Americans and Hispanics respectively, while differences existed also 
between the Native American samples, with the Navajo having better clinical status than 
their Dakota counterparts. In general. Whites had significantly fewer decayed and 
missing teeth, more filled teeth and lower prevalence of loss of attachment than African- 
Americans in Baltimore and Hispanics in San Antonio. The only exception related to 
lower levels of edentulousness for the non-White elderly groups, but the authors 
attributed this finding rather to reduced care provision than to different disease 
experience. Ethnicity was also a significant determinant of normative perceived 
treatment need in those two locations, with Whites at a lower risk, even after having 
controlled for the effect of other sociodemographic factors, enabling resources and oral 
health beliefs and behaviours.

Differences in the various indicators of tooth retention and tooth loss, even after having 
adjusted for the effect of age and sex, were detected between the three different race- 
ethnicity groups that were used for the categorisation of the national U.S.A. sample that 
participated in the third National Health And Nutrition Examination Survey (NHANES 
III), namely non-Hispanic Whites, non-Hispanic Blacks and Mexican-Americans 
(Marcus et al, 1996). The differences referred to the full national sample of non
institutionalised persons aged two months or over. In general, Mexican-Americans had 
more teeth present among the dentate and lower prevalence of edentulousness, in 
comparison to White or Black non-Hispanics. In addition. White non-Hispanics 
showed similar levels of edentulousness with Black non-Hispanics, but rated higher on
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the tooth retention variables, by having higher {mean number of teeth among the dentate, 
as well as higher percentage of fully dentate people, that was subjects with all 28 teeth.

When the elderly age groups were examined, the differences between the Mexican- 
Americans and non-Hispanic Whites were almost eliminated. The two ethnic groups 
had comparable mean number of teeth among the dentate subjects and similar 
edentulousness rates, with the exception of the 65-69 years age group, where 13.3% of 
the Mexican-Americans and 25.8% of the non-Hispanic Whites were edentulous. On 
the contrary, non-Hispanic Blacks had clearly the highest rate of edentulousness for the 
subjects aged 75 years or older (53% for non-Hispanic Blacks, 44% for Mexican- 
Americans and 42% for non-Hispanic Whites). Apart from that, they also had between 
2.0 and 4.2 fewer teeth among the dentate subjects 65-years-old or older in comparison 
to the other two ethnic groups. Consequently, it seemed that the race-ethnicity 
differences followed a different pattern in the elderly age groups, with the non-Hispanic 
Blacks having proportionately more edentulous and fewer teeth among the dentate. As 
implied by the authors, these crude effects may have either been true differences 
between the ethnic groups or the combined outcome of the effects of other factors, such 
as educational level, income or dental utilisation.

Cross-cultural differences prevailed also in the occlusal characteristics of the dentate 
subjects of NHANES III. The differences referred mainly to the traits closely associated 
with aesthetics in adults aged 18-50 years, but were not characterised by a consistent 
pattern. For example, non-Hispanic Blacks had a comparatively better alignment of 
anterior teeth, but, at the same time, much greater prevalence in the presence of 
excessive maxillary midline diastema than the two other groups (Brunelle, Bhat and 
Lipton, 1996). The strikingly higher use of orthodontic treatment services (almost four
fold) of the non-Hispanic Whites in comparison to the two other ethnic groups may 
have resulted in improving their occlusal characteristics. Nevertheless, the recognition 
of this possibly confounding factor was not followed by the adjustment of the observed 
differences in ethnicity for the use of orthodontic services.

Cross-cultural comparison of dentofacial characteristics can also be approached from an 
anthropological perspective. Argyropoulos and Sassouni (1989) used standard 
cephalograms in order to assess similarities and differences in the facial configuration 
between 54 Greek and 57 American-Caucasian adolescents. They found that, in 
accordance with ancient Greeks, but unlike their American-Caucasian counterparts, the 
dentoskeletal facial pattern of modem Greek adolescents was characterised by a 
prognathic mandible. This protrusion of the mandible was not related to its overall size, 
but to the cranial base angle, which was smaller in Greek than American adolescents.
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Apart from the craniofacial difference, the mandibular incisors were positioned more 
lingually in the Greek subjects, which could be interpreted as a natural compensation in 
order to give a normal overjet to the prognathic Greek profile.

Such anthropological cross-cultural studies are very often characterised by lack of 
homogeneity of the selected samples. While the authors convincingly overruled any 
significant bias in the results due to the slightly younger mean age of the Greek 
adolescents, the selection process itself may have contributed to questionable 
homogeneity, because the American-Caucasian sample was selected from the siblings 
of orthodontic patients, while the Greek sample from schools. The effect that this 
difference in the selection process could have on the findings of the study cannot be 
estimated.

The most striking crude effect reported, is the extremely high prevalence of anterior 
spaces in the mouth of Sri Lankan refugees in Germany (Wolf, 1996). A striking 
63.5% of 263 exiled Tamils, examined in public dental clinics, had front tooth spaces, 
almost exclusively in the incisor region. The aetiology of this phenomenon, that by far 
exceeds any previous assessment of anterior spaces, could not only be attributed to 
accidents, the most frequently reported cause by the patients. The discrepancy between 
this reported cause and the radiographic and clinical evidence further complicated the 
issue. It seemed obvious that the effect of cultural factors should be held responsible, 
but the mechanism of this effect remained unclear.

2.S.2.2. Oral health perceptions and behaviours

Apart from the clinical and anthropological perspectives, cross-cultural comparison of 
occlusal and facial characteristics can also be approached from a sociological point of 
view, especially as a variety of social factors are related to the perceived need for 
acceptable appearance (Jenny, 1975). In an early study assessing the perceptions of 
social acceptability of a wide range of occlusal conditions. Cons et al (1983) used a 
method devised by Jenny et al (1980) and found remarkably similar perceptions 
between samples from Australia, East Germany (GDR) and U.S.A. Furthermore, the 
variation in social acceptability scores of occlusal conditions in 13-year-old Australian 
schoolchildren was not associated with their Anglo-Saxon or Greek ethnic background 
(Brown, Spencer and Tolliday, 1987). As Cons et al (1983) stated, “the data strongly 
support the conclusion that perceptions of the aesthetics of dental appearance are 
essentially the same”. Nevertheless, it was acknowledged that such a statement may not 
be valid in the case of a comparison between other less homogenous cultural groups.
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In a study comparing acceptance of malocclusion among Caucasians and Pacific 
Asians, subjects were asked to rate the attractiveness of drawings of female faces 
(Kiyak, 1981a). The sample consisted of 50 Caucasians and 46 Pacific-Asians, 
belonging to a wide age range (18-60 years) and characterised by their low income. 
Most of the drawings were indicative of different types of facial disharmony or 
malocclusion, such as maxillary or mandibular retrusion or protrusion, crowded or 
crooked teeth and excessive spacing, but normal occlusion was also represented. 
Although differences were identified, they were not related to the typical dentofacial 
characteristics of each cultural group. In general, the Pacific-Asian group seemed to be 
more tolerant of both facial disharmony or malocclusion than Caucasians, who rated the 
drawings more negatively, while cultural differences in terms of spacing of the teeth 
were negligible.

The same sample was also used in a study investigating the influence of ethnicity on 
oral health beliefs, behaviours and clinical status (Kiyak, 1981b). Significant 
differences between the two ethnic groups were found in all three components of the 
study. Caucasians had better knowledge about the causes and the consequences of 
dental diseases. Nevertheless, it was the Pacific-Asian group that were more likely to 
adopt health promoting behaviours. This was also mirrored in their better clinical oral 
health status. It seemed that knowledge is not directly translated into health behaviour, 
but other factors, such as social and cultural values, should also be considered.

Perceptions about oral health and attitudes towards dental care determine the utilisation 
of such services by the consumers. In a study comparing two generations of elderly 
Japanese-Americans, significant differences were identified between those that were 
born in U.S.A., who valued their oral health more and were more likely to use 
preventive oral health services, in comparison to those born in Japan, who were more 
likely to schedule dental appointments in relation to restorative treatment and dentures 
(Diehnelt, Kiyak and Beach, 1990). The second generation Japanese spoke 
predominantly English, were educated in the U.S.A. and demonstrated closer similarity 
with the attitude of elderly Caucasian people, while their parents spoke predominantly 
Japanese and were more related to Japanese culture. The authors acknowledged the 
difficulty to determine whether this difference existed due to cultural effects, especially 
in a small sample of 81 elderly people, not matched by age, but the extreme significance 
of the results could not be neglected.

Differences in the utilisation of dental health services were detected between 500 adults 
belonging to different ethnic groups and living in Malaysia (Jaafar and Razak, 1988).
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Most Malays and Indians visited the dental clinic because of toothache, while most 
Chinese adults wanted check-ups and dentures. Malays and Indians were orientated 
towards the use of emergency services, while their Chinese peers used preventive and 
rehabilitative services more. Furthermore, extractions were requested by an alarmingly 
high proportion of Malays and Indians.

Important differences were also demonstrated in another cross-cultural comparative 
study of unperceived need, which is the difference between normative and perceived 
need, in people aged 55 years or older in Malaysia (Razak and Ali, 1989). From the 
subjects normatively assessed as in need of dental treatment, proportionately more 
Malays had not perceived such needs, in comparison to subjects of Chinese or Indian 
origin. In relation to more specific types of need, a higher proportion of Malays had 
unperceived prosthetic needs, while Indians had a higher proportion with unperceived 
periodontal needs. These significant cultural differences were not adjusted for the 
possible confounding effect of age and socioeconomic status, or even oral health status 
of the different ethnic groups. Consequently, despite the fact that the crude effect of 
ethnicity was significant, it cannot be safely concluded that the observed differences 
were due to different values, beliefs, perceptions and attitudes towards dental health and 
services between the different ethnic groups.

Control of confounders was attempted in a sample of 537 dentate adults suffering from 
toothache in Malaysia (Razak et al, 1990). Chinese subjects appeared to have a stronger 
preference for the preservation of teeth, while Indians and especially Malays were 
inclined more towards tooth extraction. Apart from that, the decision between 
preservation or extraction was not significantly affected by whether it referred to an 
anterior or posterior tooth. Regression analysis showed that the variations in the 
patients’ preference among the different ethnic groups could be explained by the effect 
of education, income and age. The sample consisted of the same ethnic groups, but was 
much younger than in the study of unperceived needs by Razak and Ali (1989). 
Consequently, it cannot be determined whether a similar trend would have prevailed in 
the other studies referring to the same ethnic groups. Furthermore, when compared to 
European populations, the 39% of Indians and 48% of Malays that preferred to have 
extractions rather than to preserve their aching teeth, as well as the fact that the decision 
was not affected by the position of the teeth, were indicative factors of cross-cultural 
differences.

A vague notion of control, regarding educational level, was also exercised in a study 
investigating the differences in the perceptions of oral health behaviours between the 
same three cultural groups in Singapore (Soh, 1992). In general, there was limited



understanding for the usefulness of preventive measures against caries and periodontal 
disease. Furthermore, there were some significant cultural differences in the perception 
of the importance of various measures. Chinese people seemed to be flossing their teeth 
daily in greater proportions than their Malay and Indian peers, while the Indians were 
putting greater value in the benefit of fluoridated toothpaste for the prevention of dental 
caries, but not against periodontal diseases. The favourable flossing behaviour of the 
Chinese was consistent with the comparatively better performance in terms of the type 
of dental attendance and the level of unperceived needs shown in previous studies 
(Jaafar and Razak, 1988, Razak and Ali, 1989). It could be explained, though, by the 
greater proportion of Chinese belonging to the higher educational group. Moreover, the 
effect of ethnicity on flossing was eliminated when there was controlling for educational 
status. On the other hand, the author attributed the not very rational behaviour of the 
Indians towards fluoridated toothpaste to a commercial advertisement in the media. A 
product extremely popular among the Indian subjects was frequently advertised and the 
message put forward by the advertisers was identical with the beliefs of the 
respondents. Consequently, the differences in oral health behaviours could not be 
attributed to racial or cultural factors (Soh, 1992).

The same conclusion was not shared by Gilbert et al (1997) in a study that investigated 
attitudes towards dental care among 873 dentate adults aged 45 years or older in 
Florida. Black and poor subjects were worse informed about dental services and had 
more negative attitudes towards dental care and dental health, in comparison to their 
White and more affluent peers. After controlling for the effect of dental attitudes, the 
effect of race and economic status on dental care remained independently significant. 
This difference may have even been underestimated by the fact that only dentate 
subjects were included in the sample, as the same vulnerable groups were more likely to 
become edentulous by middle age and the dental care attitudes of edentulous subjects 
have been shown to be more detrimental (Gilbert, Duncan, Crandall et al, 1993).

Finally, data from the middle-aged (35-44 years-old) and the elderly (65+ years-old) 
samples from the U.S.A. locations of the International Collaborative Study of Oral 
Health Outcomes (ICS-II) showed that White subjects reported significantly more 
positive oral health beliefs for the benefit of preventive practices in comparison to 
African-Americans in Baltimore and Hispanics in San Antonio. This was also 
reinforced in the multivariate level of analysis that allowed for the control of the effect 
of different sociodemographic variables (Nakazono, Davidson and Andersen, 1997).

In conclusion, while the crude effect of cultural factors on oral health behaviour has 
been well documented, most cross-cultural comparative studies of health behaviour are
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not conclusive about the absolute effect. Nevertheless, as can be seen, especially from 
the studies that allowed for the adjustment of other effects, it is beyond doubt that 
cultural factors contribute significantly. It seems that oral health behaviour can be 
explained by the use of a model that allows for the interaction of personal 
characteristics, such as demographics, culture, perceived needs and health beliefs, as 
well as environmental factors, such as societal norms of oral health and dental system 
features related to cost, availability and accessibility (Kiyak, 1993).

2.S.2.3. Oral impacts and quality of life

As the scientific interest in oral impacts and quality of life assessment is relatively new 
and the cross-national studies in oral health limited, there are only a handful of studies 
examining these issues cross-culturally. One such notable example is the second 
International Collaborative Study (ICS II) (Chen et al, 1997). The study included seven 
sites in five countries: Erfurt in Germany, Yamanashi in Japan, Lodz in Poland, the 
entire country in New Zealand, Baltimore and two Indian Health Service sites, Navajo 
and Lakota, in U.S.A., and aimed to assess how factors in the oral health care system, 
the socioenvironmental and the individual characteristics of the selected populations 
affected oral health outcomes in each site. Oral health outcomes consisted of oral health 
behaviour, oral health status and oral quality of life. Oral quality of life was expressed 
with three variables: the number of oral health symptoms experienced, the perception of 
oral well-being and the oral impacts on social and physical functioning. Three age 
groups were investigated: children 12-13 years-old, adults 35-44 years-old and elderly 
people aged 65 years or older. This review focuses on the oral quality of life outcomes 
in elderly people.

The prevalence of self-reported oral health problems varied between 45% in Baltimore 
and 67% in Erfurt. The variation in the perception of oral well-being was much greater, 
with Baltimore and New Zealand representing the positive side, as only 9% and 4% of 
respondents perceiving poor oral health respectively, while a remarkable 61% of elderly 
participants reported a similar perception in Lodz. The low level of oral well-being in 
Lodz was also shown by the extremely high proportion (46%) of respondents that 
disliked the appearance of their teeth or dentures.

The assessment of social functioning related to whether subjects avoided laughing or 
smiling or conversation due to oral health conditions. The prevalence for both items 
was generally low, with the exception of Navajo, where 1/4 of the population reported 
each item, and especially Lakota (36% avoided conversation and 38% avoided smiling). 
Physical functioning was assessed through limited activity, trouble sleeping and
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inability to chew hard food. While the prevalence of sleeping impacts due to oral health 
was limited in all sites, the variation in reported limited activity was wider, with 
Baltimore and New Zealand practically not experiencing such problems and Lodz and 
Navajo showing prevalence of over 10%. Chewing problems were much more 
prevalent in all sites, but again it was Navajo, Lakota and Lodz that fared the worst 
(45%, 47% and 62% respectively), while Baltimore (13%) and New Zealand (24%) 
performed relatively better. These two sites had the highest prevalence of denture 
wearers, but still reported the lowest impact on oral quality of life due to dentures, 
whereas the sample in Navajo represented the worst extreme, with difficulties eating 
and speaking for over 70% of the respondents.

In general, ICS II showed high prevalence of social and psychological impacts of oral 
health problems that affected the quality of life of elderly people, as well as considerable 
variation between the different sites. Baltimore and New Zealand showed the higher 
levels of oral quality of life, while Lodz, Navajo and Lakota rated poorly in many of the 
measures. These findings seemed to broadly follow the ranking of the sites for the 
different measures of clinical status. Nevertheless, it would be impossible to expand 
from the purely descriptive nature of the cross-cultural findings and attempt to establish 
whether the differences in oral quality of life could be attributed to variation in clinical 
oral health status, because the multivariate analysis undertaken aimed to investigate the 
adjusted effect that the different system, socioenvironmental and individual 
characteristics had on oral quality of life in each site. Consequently, despite being of 
extreme interest in terms of cross-cultural comparison, the adjustment of the differences 
in the various aspects of quality of life between the different sites was not among the 
aims of the study.

Atchison and Gift (1997) used the two adult age groups data from the U.S.A. locations 
of the ICS-II and attempted to assess ethnic group differences in relation to perceived 
oral health. The prevalence figures showed evident differences in all three locations, 
with the Whites in Baltimore and San Antonio and the Navajo reporting more positive 
assessments than the Baltimore African-Americans, the San Antonio Hispanics and the 
Lakota respectively. This was in agreement with the results of a previous study that 
used the same outcome measure on an elderly sample in Los Angeles, where White 
subjects demonstrated better perceived oral health than non-Whites (Matthias et al, 
1995), as well as with the re-analysis of the data from a national study of dentate adults 
in the United States in 1981, where Whites experienced lower levels of accumulated 
oral neglect, oral symptoms and reparable oral disease than non-White subjects, but 
similar oral health values (Gift, Atchison and Dayton, 1997). However, the multivariate 
analysis from the ICS-II U.S.A. locations presented a slightly different picture. After
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adjusting for other sociodemographic variables, oral health beliefs and behaviours, 
enabling resources and oral needs, ethnicity remained a significant determinant of 
perceived oral health in Baltimore and the Indian Health Service sites, but not so 
between the Whites and Hispanics in San Antonio (Atchison and Gift, 1997).

The first attempt for a cultural comparison on oral impacts and quality of life through 
the use of a socio-dental indicator refers to the Rand Health Insurance Experiment, 
though the cultural comparison was not one of the main objectives of the study. The 
indicator was the Subjective Dental Health Index, consisting of only three questions on 
pain, worry and avoidance of conversation, and the subjects were crudely divided into 
1317 Whites and 208 non-Whites. The Whites experienced significantly lower levels of 
oral impacts than the non-Whites, as 57% of Whites and 43% of non-Whites reported 
no impact in the last three months (Gooch, Dolan and Bourque, 1989).

Similar results were also observed in the study of the development and testing of the 
Geriatric Oral Health Assessment Index (GOHAI) (Atchison and Dolan, 1990). The 
instrument was tested in the “Passport to Health” study, which sampled elderly, 
English speaking. Medicare participants with no terminal or dementing illness. Race, in 
the dichotomy of White and non-White, was one of the variables included in the testing 
for construct validity. The sample consisted of 1525 White and only 226 non-White 
participants. The proportion of White subjects scoring in the low category of the index, 
which indicates high level of oral impacts, was significantly lower than the proportion 
of non-White participants. Furthermore, White respondents exceeded proportionately 
their non-White peers in the category of high GOHAI score, which indicates better 
health. No further analysis was carried out in relation to racial differences, as that was 
not the aim of the study. Nevertheless, the authors acknowledged the necessity to 
investigate the issue further and suggested that “it is important that the GOHAI be tested 
in other population diverse in terms of culture and geography”.

The existence of significant cultural differences in the United States was also verified by 
preliminary data analysis from the first 290 subjects participating in the baseline cross- 
sectional phase of the oral health survey of the San Antonio Longitudinal Study of 
Aging (Cornell et al, 1997). In this study, subjects were divided into Mexican- 
Americans and European-Americans, while the Oral Health Quality of Life Inventory 
(OH-QOL) facilitated the data collection on oral impacts and quality of life. According 
to this simple comparison of prevalence, Mexican-Americans reported significantly 
worse overall OH-QOL score, as well as lower level of satisfaction with their dental and 
facial aesthetics and overall oral health, than European-Americans.
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A more focused approach was undertaken by Strauss (1996), who analysed data on 
oral impacts collected in the baseline phase of the Piedmont 65+ Dental Study. The 
sample consisted of almost 1000 people aged 65 years or older, divided into two racial 
groups: Caucasians and African-Americans (or Whites and Blacks respectively, as 
mentioned in other studies), while the use of the Dental Impact Profile (DIP) facilitated 
the collection of information about how the respondents valued their teeth (and/or 
dentures) and how they perceived their effect on different aspects of their social, 
psychological and biological functions and life quality. The racial comparison of DIP 
was also related to the dentate status of respondents. Among the dentate subjects, 
Caucasians performed better than African-Americans in all items of DIP, by reporting 
more positive and fewer negative impacts. The difference in the proportions between 
the two race groups was greater for items related mainly to eating, but also to 
relationships and health. Nevertheless, the situation was reversed for the edentulous 
subjects. Edentulous African-Americans seemed more at ease with being edentulous 
and they reported more positive and less negative impacts on their lives, in comparison 
to their Caucasian peers.

The author attempted to explain this inconsistent pattern of difference between the two 
racial groups, that seemed to depend on whether the subjects were dentate or 
edentulous, by suggesting that different values could have been acquired through 
different historical experiences. This study, despite its great importance for being one of 
the first to purposefully raise the issue of cross-cultural differences in oral impacts, is 
limited in the description of differences and lacks more detailed adjustment for the 
effects of key sociodemographic and clinical variables.

The same cultural groups were also assessed in the 3-year follow-up phase of the 
Piedmont 65+ Dental Study (Hunt, Slade and Strauss, 1995). This time, oral impacts 
were assessed through self-administration of the Oral Health Impact Profile (CHIP) and 
the total sample consisted of 440 people, who were over 70 years-old by then. This 
reduction in sample size should be attributed to the loss of subjects in the follow-up 
period and to the fact that the CHIP questionnaires were left with the participants to 
complete and return by mail, thus resulting in relatively low response rate. The practical 
problem related to the small number of edentulous participants (85 people), which, 
together with the lack of clinical examination due to the design of the study, limited the 
analytical options available for this clinical category. Apart from that, despite using a 
composite sociodental instrument, the oral impacts outcome measure was not the 
weighted OHIP score, but the number of oral health impacts reported occurring “fairly 
often” or “very often” in the past 12 months. This outcome measure fails to account for
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the fact that there might be OHIP items that, although not experienced frequently 
enough to be included in the “fairly often” category, they may have a significant impact 
on the life of the respondent. For instance, either the oral health problem may have been 
tackled relatively quickly, so as not to be thought as occurring frequently, or it might 
have impacted in limiting the already not so frequent social functioning of the elderly. In 
any case, the severity of the effect cannot be traced through its frequency alone.

As with DIP, the pattern of difference in the impacts between the two racial groups 
using OHIP varied between dentate and edentulous subjects. When the edentulous 
subjects were considered, there were no significant differences between Whites and 
Blacks. On the other hand, dentate Blacks reported significantly more frequent impacts 
than dentate Whites in 22 of the 49 OHIP items, while there was not a single item that 
dentate Whites reported more frequent impact than their Black counterparts. The 
difference in oral impacts between the two racial groups among dentate subjects referred 
to a wide array of items related to pain, physical disability, psychological and social 
disability. Nevertheless, the multivariate analysis that included mean periodontal pocket 
depth, number of root fragments and type of dental visits as confounding variables, 
showed that the effect of race was not statistically significant any more. It seemed that 
the differences between dentate Blacks and Whites were rather attributed to differences 
in oral status and dental attendance pattern between the two racial groups than to an 
independent effect of race. A limitation of the adjustment process related to the lack of 
including any demographic or social status measures. Nevertheless, the fact that the 
crude effects of race were controlled should be considered as a strength of the study.

Slade et al (1996) expanded on the previous study and assessed the variations on social 
impacts in six strata from three countries: Australia, Canada and the United States. The 
United States sample consisted of 427 subjects participating in the 3-year follow-up of 
the Piedmont 65+ Dental Study in North Carolina, grouped into blacks or whites. The 
Australian sample consisted of 896 subjects, grouped into one metropolitan (Adelaide) 
and one non-metropolitan (Mt. Gambier) stratum. The same division was followed for 
the 279 participants of the Canadian sample, with Toronto-North York representing the 
metropolitan and Simcoe-Sudbury the non-metropolitan site. The total sample consisted 
of 1642 people, 1235 dentate that were clinically examined and 407 edentulous that did 
not undergo clinical examination. The fact that more than half the edentulous 
participants were sampled in Adelaide, while very small numbers represented the 
U.S.A. and Canada strata and none was included in the sample in Mt. Gambier, limited 
the reliability of the estimates and resulted in the exclusion of edentulous subjects from 
the analysis of cross-cultural differences of the individual items of OHIP. Furthermore,
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the lack of clinical assessment did not allow for the control of possible clinical factors, 
such as denture quality, in the variation of impacts between the different groups.

Again, oral impacts were assessed through OHIP, though this time the outcome 
measures were not limited to the number of oral health impacts reported occurring 
“fairly often” or “very often” in the past 12 months, but included the weighted OHIP 
score also. The introduction of weights through a panel decision has already been 
criticised elsewhere for applying pre-determined severity ratings in the various oral 
impacts, while failing to trace individual experiences. A further limitation related to the 
cross-cultural application of the weights initially derived in Australia in all the strata of 
this study, while it would be more appropriate to use different panels for each cultural 
setting at least, in order to reflect culture-specific values and norms more accurately. 
This was later partly accounted for, by repeating the procedure for the determination of 
OHIP weights in Canada and showing similar estimations with Australia (Jokovic et al, 
1997), though a similar procedure was not followed for the United States.

Once again, the variation of oral impacts between the different settings was not the same 
for dentate and edentulous people. As with the study that used OHIP in North Carolina 
only, there were no significant differences in the mean reported number of frequently 
occurring OHIP items among edentulous respondents between the different strata, 
though the variation was wider this time. More specifically, the mean number varied 
between 2.4 oral impacts in North Carolina Whites and 5.4 impacts in Simcoe- 
Sudbury. Among dentate subjects however, the mean number of fairly or very often 
occurring oral impacts was significantly higher for North Carolina Blacks, in 
comparison to any other stratum. Apart from that, subjects living in metropolitan 
Toronto reported fairly frequent occurrence for significantly more OHIP items than their 
North Carolina White peers, but the differences between the other four groups (North 
Carolina Whites, Simcoe-Sudbury and both Australian settings) were not statistically 
significant. The mean numbers of oral impacts reported fairly or very often were: 3.6 
for North Carolina Blacks, 2.1 for respondents in Toronto, 1.8 for subjects in 
Adelaide, 1.7 in Simcoe-Sudbury, 1.4 in Mt. Gambier and 0.9 for North Carolina 
Whites. The higher prevalence of frequent occurrence of oral impacts in the North 
Carolina Blacks was also pictured in the specific OHIP items. North Carolina Blacks 
had the highest prevalence in 41 of them, while North Carolina Whites and participants 
living in Mt. Gambier were the least likely groups to report frequently occurring oral 
impacts.

There were significant associations between oral impacts and oral status, especially 
missing teeth, root fragments, caries and periodontal pockets, as well as dental
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attendance pattern, specifically problem-motivated visits. Nevertheless, the variation of 
the mean numbers of frequently reported impacts among the different strata remained 
significant after the means were adjusted for the effect of oral status, use of dental 
services and demographic factors. Again, North Carolina Blacks had the highest 
prevalence of impacts, but the difference after adjustment was smaller (from four-fold 
before, greater than two-fold after adjustment). Furthermore, the main findings were 
identical also when the mean number of reported impacts was substituted by the 
standardised OHIP score as the main outcome measure. The authors concluded that “the 
persistence of stratum variations in social impact after adjustment for oral status 
supports the view that culture has an independent influence on individuals’ reactions to 
oral disease”.

This finding was in disagreement with the results from the study by Hunt, Slade and 
Strauss (1995) that also used OHIP, where the initial significant difference in oral 
impacts became non-significant after the adjustment process. This is quite surprising, 
given the fact that the most extreme groups in the study by Slade et al (1996) were the 
North Carolina Blacks and Whites, which were also the groups compared in the study 
by Hunt, Slade and Strauss (1995). Moreover, the two samples were drawn from the 
3-year follow-up phase of the Piedmont 65+ Dental Study and the oral impacts outcome 
measures used exactly the same dichotomisation. A closer examination detected a small 
difference in the sample sizes reported between the two studies, but whether this 
difference could be held responsible for the difference in significance could not be 
verified. Also, the fact that the adjustment process did not contain exactly the same 
variables in both studies may also contribute in explaining the difference between them, 
though it could be expected that the significance between the adjusted means would be 
jeopardised in the study that allowed for the effect of more variables to be controlled, 
that was the one by Slade et al (1996), and not vice versa. Another possible explanation 
relates to the fact that, in order to make the results from the stratified sample applicable 
to the larger population of the Piedmont region of North Carolina, Hunt, Slade and 
Strauss (1995) applied weights, while this procedure was not followed in the 
international comparative study by Slade et al (1996). Again, whether this factor could 
account for the differences between the studies is not known.

In the discussion of the paper, Slade et al (1996) outlined the limitations and the 
strengths of their study. The limitations acknowledged related to the wide difference in 
the participation rates in the six different settings, the one year delay between clinical 
examinations and OHIP questionnaires in Toronto, the lack of replicate examinations 
between the three countries, the adjustment of the results for the effect of other clinical 
factors, such as tooth mobility and tooth wear, and the lack of control for the effect of
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socio-economic factors. The diversity of criteria for the categorisation of the sample in 
different countries should also not be considered among the strengths of the study. 
While the samples in Canada and Australia were categorised by urbanisation and 
geographical criteria into metropolitan and non-metropolitan, in U.S.A. the 
categorisation had racial characteristics (North Carolina Whites and Blacks). On the 
other hand, it is clear that this study has contributed in research, by significantly 
improving methodologically in comparison to the previous studies. The basic strengths 
of the study related to the random selection of subjects from high-quality sampling 
frames and the uniformity of the methodological protocol regarding the clinical 
examination and the self-administration of the same socio-dental indicator. The 
inclusion of other countries apart from the United States, classified this study as an 
international comparison. Furthermore, the fact that demographic, and not only clinical 
factors, were also included in the adjustment of the oral impacts’ differences increased 
the validity of the results.

As this review has shown, there is only a limited literature on cross-cultural 
comparative research on oral impacts and quality of life. Most of the studies were not 
aiming exclusively at a cross-cultural comparison and they have almost entirely been

done in the U.S.A. They mainly measured differences in oral impacts between different 
ethnic or racial groups, and neglected to assess cultural differences between people 
living in different countries. Moreover, the few international comparative studies did 
not include European countries. Although their pioneer role in the research is beyond 
doubt, these studies were subject to various methodological inadequacies, mainly 
related to the choice and the cross-cultural application of the quality of life measures. In 
addition, control for the possible effects of confounders was not always incorporated. 
Furthermore, when the results were controlled for some clinical and sociodemographic 
factors, the evidence was inconclusive in relation to the existence of cross-cultural 
differences. Therefore, international comparative studies should be carried out to 
investigate whether there are differences in oral impacts between populations of 
different cultures, after controlling for possible confounding factors, including clinical 
status. The accurate measurement of oral health needs and oral impacts in different 
cultural settings requires the use of a valid, reliable and culturally-sensitive quality of 
life measure in a methodological design that allows for the control of the effects of 
sociodemographic and clinical factors.
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2.6. HYPOTHESIS AND OBJECTIVES

The hypothesis of this study is that there are significant differences in socio- 
psychological responses to similar oral clinical conditions in older individuals living in 
Greece and Great Britain.

The objectives are:
1) to assess and compare the relationship between oral status and oral impacts on daily 
performances and perceived treatment need between two samples of older people in 
Britain and Greece.
2) to assess the prevalence and severity of oral impacts on daily performances, the 
perceived needs for dental care and correlated factors in a national sample of free-living 
people aged 65 years or older in Great Britain and in a sample of free-living 65 years- 
old or older people in Athens, Greece.
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CHAPTER 3.

METHODOLOGY
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The data for the British part of this thesis were from the dental component of the 
National Diet and Nutrition Survey (NDNS). The author was involved in the 
development and the pilot testing of the Dental Questionnaire, the training and 
calibration of the dental examiners, and the data collection, being one of the 11 dentists 
that undertook dental examinations and one of the two principal examiners that carried 
out the occasional re-examinations. The data for the Greek part of the thesis were 
obtained from a study planned entirely by the author. Regarding the data collection, the 
author undertook most of the clinical examinations (430, 63.1%), while 3 other dentists 
carried out the remaining 251 examinations (36.9%). All the data analysis for this thesis 
was carried out by the author.

3.1. INTRODUCTION

In accordance to its cross-cultural nature, this study referred to comparison between 
two samples, one from Greece and the other from Great Britain. The main objective of 
the study is to compare how people from different cultures respond to similar oral 
health status. The British study was carried out in randomly selected areas of Great 
Britain and the sample consisted of independently living older adults, selected for the 
dental component of the National Diet and Nutrition Survey (NDNS) of older adults 
aged 65 years or over (Steele et al, 1998).

The NDNS programme is a joint initiative between the Ministry of Agriculture, 
Fisheries and Food and the Department of Health with the intention to provide a 
comprehensive, cross-sectional picture of the dietary habits and nutritional status of the 
population of Great Britain. The NDNS programme is separately considering different 
age groups in the population, with the study for people aged 65 years and over being 
the second in turn; it followed the survey of children aged 1-4 years and it has been 
followed by an NDNS for young people aged 4 to 18 years. Each study comprises a 
dietary component, involving a questionnaire-led interview, completion of a detailed 
dietary record, anthropometric measurements and blood and urine analyses, and an oral 
health component, consisting of a questionnaire-led interview and a detailed clinical oral 
examination.

In relation to the NDNS for older adults, the Ministry of Agriculture, Fisheries and 
Food and the Department of Health jointly commissioned Social and Community 
Planning Research (SCPR), the University College London Department of 
Epidemiology and Public Health (UCL) and the Medical Research Council (MRC) 
Dunn Nutrition Unit at Cambridge to carry out the dietary survey. The oral health 
survey was commissioned by the Department of Health with the University of
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Newcastle upon Tyne as the lead contractor in association with SCPR, UCL and the 
University of Birmingham.

The objectives of the NDNS oral health survey of people aged 65-years and over were: 
to give a nationally representative picture of the oral health status and level of function 
of older adults in Great Britain, to address specifically the relationship between the oral 
condition and dietary intakes and nutritional status, to assess the impact of nutritional 
status, dietary intake and age on dental and oral diseases and conditions, and to assess 
the degree to which the condition of an individual's mouth influences the quality of 
daily life and their utilization of and satisfaction with dental care (Steele et al, 1998). 
The dental survey comprised of a clinical oral examination and a questionnaire-led 
interview. It took place in four waves over a one year period to make allowance for 
seasonal variations in food consumption. The NDNS dental survey sample was drawn 
from the bigger sample of the NDNS main survey. The majority of the people selected 
for the NDNS dental survey were living at home, while a subsample was living in long- 
stay privately and publicly owned residential institutions or nursing homes. Hospital 
patients were excluded from the NDNS. Furthermore, people living in long-stay 
residential institutions or nursing homes were excluded from this study.

The study in Greece was carried out in the region of the capital city, Athens. The 
sample was drawn from two municipalities, one covering the centre of the city, namely 
the municipality of Athens, and the other being in the north suburbs of the city, namely 
the municipality of Holargos. The Greek sample was not representative of the whole 
Greek population aged 65 years or over, not even a fully random sample of the 
population of Athens. Consequently, in order to determine its relationship with the 
general population in the same age group, basic demographic estimates from this 
opportunity sample will be compared with population statistics. Again, only free-living 
adults aged 65 years or over were included in the study, thus excluding people living in 
long-stay residential accommodation, nursing homes or being in hospitals at the time of 
the survey.

The procedures followed in both surveys are similar, in order to facilitate comparison 
between the two samples. Consequently, there is no scope for repetition of the reported 
methods for the British study, if common, in the methodology of the Greek study. The 
presentation of the methodology for the Greek study covers site-specific issues, 
modifications and differences from the British study.
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3.2. PILOT STUDY

3.2.1. Great Britain

A pilot study for the oral health component of the NDNS survey was undertaken in 
November of 1994 to test the questionnaires and the feasibility of the clinical oral 
examination under field conditions. It was carried out by two teams, each consisting of 
one principal examiner (Dr J. Steele and Mr G. Tsakos) and one SCPR interviewer. It 
was preceded by an initial period of training between the two principal examiners, with 
Dr J. Steele acting as the benchmark. The pilot involved clinical examination and 
interview on 17 subjects. Some of them were patients of the Newcastle Dental School, 
while others were healthy volunteers. All the participants were within the age group 
required for the survey and the research teams (dentist and interviewer) visited them at 
their homes. In general, this pilot study confirmed the feasibility of the methodology, 
although some minor modifications, relating to the wording of a few questions of 
marginal comprehensiveness and to the procedure of the visit to ensure smooth 
running, were implemented before the first wave of the main dental study.

3.2.2. Greece

The pilot study for the Greek sample took place in Athens in June 1995. This pilot 
survey was carried out by one examiner (G. Tsakos) and one trained interviewer. The 
training of the interviewer was undertaken by the examiner, as he had also participated 
in the training of the interviewers during the pilot and the main study of the NDNS 
dental survey. It was mainly a feasibility study aiming: to test the protocol for the visit, 
to measure the time required for the clinical examination and the administration of the 
overall questionnaire, to estimate the response rate expected in the main study, and to 
assess the content validity and improve the format of the Oral Impacts on Daily 
Performance (OIDP) questionnaire.

The participants of this pilot study were recruited from one municipality (Holargos), by 
identifying and contacting people aged 65 years or over, living in three randomly 
chosen street blocks. In total, 42 people were contacted for permission to participate in 
the pilot study. Half of them (21) agreed, resulting in a response rate of 50%. A similar 
response rate for the main study would be clearly unacceptable. Consequently, various 
measures were implemented, in order to ensure adequate participation in the Greek 
study. They are presented in the relevant section.

102



During the pilot study visit, the subjects were clinically examined by the dentist and the 
dental questionnaire was administered to them by the interviewer. In order to guarantee 
comparability, the questionnaire used in the Greek sample is similar to the one used for 
the British sample. Especially in relation to the measurement of oral impacts and 
perceived need, the two questionnaires are identical. This implied the cross-cultural 
adaptation of the OIDP index. The cross-cultural adaptation relates to the measurement 
of a similar phenomenon in another culture through the use of an equivalent instrument, 
and should include the forward and back-translation of the instrument, as an appropriate 
and necessary first procedure, followed by bilingual and lay panel reviews (Guillemin, 
Bombardier and Beaton, 1993, Bullinger et al, 1993, Hunt, 1993, Herdman, Fox- 
Rushby and Badia, 1997). Before being administered in the Greek study, the OIDP 
underwent a two-way translation (from English to Greek and backwards). The validity 
of the translation of the instrument and its conceptual and functional equivalence were 
verified by a panel of Greek professionals living in England.

A second step, prior to the pilot study, involved the administration of the translated 
Greek version of the questionnaire to an opportunity sample of ten Greeks aged 65 
years or more, living in Greece. This procedure did not involve clinical examination. 
The administration of the OIDP questionnaire was followed by an informal detailed 
discussion, aiming to explore the understanding of the content of the questionnaire, 
especially those items regarded as conceptually more difficult, with a group of people 
eligible for inclusion in the study, as the professional panel that verified the accuracy of 
the translation of the questionnaire consisted of younger adults. The outcome of those 
discussions was successful, as most subjects felt that, despite the occasionally 
complicated meaning, OIDP questions were both clearly comprehensible and relevant.

The time required for each pilot study appointment ranged between 25-50 minutes. The 
duration of the clinical examination ranged from 5 to 25 minutes, depending on whether 
the subject was edentulous or dentate and, if so, on the number and the condition of the 
teeth present. The dental questionnaire took about 20 minutes to administer, although in 
some cases half an hour was needed. More specifically, the OIDP questions 
administration time ranged between 1-10 minutes, varying considerably according to 
the experience of impacts. The significant time burden for each visit was taken into 
account for the arrangement of the appointments in the main study.

After the completion of the clinical examination and the interview, the examiner and the 
participant had a short informal conversation, focusing on the understanding, 
feasibility, acceptance and comprehensive coverage of the concept of oral impacts and 
the questionnaire in general. The participants were asked whether all the concepts
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involved in the questions on ultimate oral impacts (OIDP items) were fully 
comprehensible. They were also asked whether they thought or had experienced 
something regarding or related to their teeth and mouth, which was not mentioned 
during the interview. Understanding of the remaining sections of the questionnaire was 
also checked. The study showed that the suggested methodology was feasible, with 
minor necessary modifications.

A debriefing session between the examiner and the interviewer followed the completion 
of the pilot study and helped to identify issues in the interviewer's role that need special 
attention. They referred mainly to technical difficulties and to details on the 
administration of the questionnaire and they were addressed during the training of the 
interviewers for the main study. Apart from that, the cognitive test used in the NDNS 
dental survey was considered inappropriate for the Greek population, as some subjects 
complained about some of the questions being offensive. Consequently, a modified 
cognitive test was devised, consisting of some common questions with the NDNS, but 
also of others specifically designed for the Greek study.

3.3. MAIN STUDY

3.3.1. SAMPLE SIZE REQUIREMENTS

The required sample size for both studies was calculated to have a standard error of less 
than 2%. The 95% confidence interval level and a prevalence of oral impacts of 50% 
was used for the calculation. The minimum sample size to satisfy these requirements 
was estimated to be 600 people (Kish, 1965). Also, a minimal of 538 people in each 
sample, a total of 1076, would satisfy the requirements of having a 90% power of 
demonstrating a statistically significant difference at the 5% level, if an odds ratio at the 
magnitude of 1.5 or more was observed (Fleiss, 1981: pp. 38-45).

The free-living sample of the NDNS dental survey consisted of 753 persons, thus 
exceeding the minimum requirements. In terms of the Greek sample, a total of more 
than 750 people were invited to participate in the study, in order to assure that the 
required sample size would be obtained.
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3.3.2. SAMPLE SELECTION METHODS

3.3.2.1. Great Britain

The British sample consists of the free-living sample of the NDNS oral health survey, 
which in turn is a subsample of the respective sample of the main NDNS survey. The 
free-living sample of the NDNS main survey consisted of around 1250 individuals and 
was selected using a multi-stage random probability design, with postal sectors as the 
first stage units. The Postcode Address File (PAF), a computerised list maintained by 
the Post Office of all addresses and delivery points, was used as the sampling frame. 
The frame was stratified according to region and 1991 census data for social class. 
Eighty postal sectors were randomly selected as first stage units, and 375 addresses 
from each sector were again randomly chosen. The sample consisted of individuals 
aged 65 years or older living in the selected addresses.

All subjects who completed the various stages of the main survey were contacted for 
participation in the oral health survey. All dentate subjects that agreed, were included in 
the oral health survey sample. On the other hand, collecting data from all edentulous 
subjects that consented to participate would be neither cost effective nor necessary. 
Consequently, the edentulous subsample of the oral health survey consisted of 
randomly selected approximately 60 per cent of those agreed to take part. This study 
consisted only of the free-living persons participating in the NDNS dental survey, thus 
excluding those living in long-stay institutional accommodation. Apart from that, 
eligible individuals succeeded in a standard memory exercise aiming to screen for 
subjects, whose responses would cast doubt on the validity of the data. This Memory 
Questionnaire (Appendix 1) was administered during the NDNS diet survey.

3.3.2.2. Greece

The Greek sample is an opportunity sample, recruited from the people aged 65 years or 
over living in two municipalities of the capital city, Athens. According to the 1991 
Census, the total population of this area was 3,072,922 persons, that is around 30% of 
the population of the whole country. Of those, 395789 persons were aged 65 years or 
over. This number represents 12.9% of the total population of Athens and 28.2% of the 
1,404,352 people aged 65 years or over in the whole country (National Statistical 
Service of Greece, 1994).

The municipality of Athens is the highest populated in Greece and covers a wide area of 
the city, including the city centre. The sample was drawn from the participants of a
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holiday camp for elderly people. The participants were in general characterised by a 
relatively lower socioeconomic status, as priority was given to subjects with low 
income (under 1.5 million drachmas). As it was not feasible to include everyone in the 
study, houses of the camp were randomly selected and all subjects belonging to the 
eligible age group were asked to participate in the study. The two houses with mentally 
handicapped people were excluded, because the validity of their responses would be 
limited.

The second chosen municipality (Holargos) is situated in the north suburbs of Athens, 
and it is a typical area of middle class people. A random sample was selected from the 
people aged 65 years or over living there. Initially, the map of the municipality led to 
the identification of all the streets, which comprised the sampling units. A random 
sample of streets was selected and all the houses and flats were visited in order to 
identify the people aged 65 years or over that lived in the selected area. Additionally, the 
list of members of the Centre for the Rehabilitation and Protection of the Elderly 
(KAPI, Kentro Apokatastasis kai Prostasias Ilikiwmenwn), which is a day centre 
without membership restrictions, were also used for the identification of the eligible 
subjects living in the selected streets. Once identified, they were asked to participate in 
the survey. In case of failure to contact the residents of a flat or house, two more 
attempts were made in different days and times.

The chosen boroughs and sampling methods should collectively facilitate the selection 
of a sample that covers a relatively wide range of socioeconomic status. This was 
confirmed by the Real Estate Values (Antikeimeniki Aksia Akinitwn), an official list 
reflecting the estimated price of buying a square meter (m^) of land (Ministry of 
Finance, 1998), which can be used as a proxy measure of the socioeconomic status of 
an area. This would further facilitate the comparison with the British sample, which 
being a national sample is bound to guarantee diverse social status representation.

Apart from the exclusion of subjects living in long-stay institutions or being hospital 
patients at the time of the survey, the only criterion for the selection of subjects was 
their ability to comprehend the questions. Mentally handicapped subjects were excluded 
from the study, as a result of the invalidity of their responses. The determination of the 
subjects’ eligibility for participation was performed through a cognitive test, which 
consisted of five very simple questions with obvious answers and was administered to 
all persons that agreed to participate in the study (Appendix 2). Some of the questions 
of the cognitive test were adopted from the short form of the Orientation-Memory- 
Concentration Test (Katzman et al, 1983). Subjects that failed to answer correctly two 
or more of those questions were excluded from the study.
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3.3.3. RESPONSE RATE

3.3.3.1. Great Britain

Response rate could be calculated for different levels of the NDNS study. In a first 
level, from the 1272 free-living elderly people that completed the diet diary, 1004 
agreed to participate in the dental survey, thus giving an initial response rate of 78.9%. 
For reasons explained in Section 3.2.1, all dentate (446 people) and approximately 60% 
of edentulous (408 people), a total of 854 people, were selected for participation in the 
dental survey. Of these 854 free-living individuals, 753 people agreed to participate, 
thus providing a response rate of 88.2% for this second level. Of those 753 persons, 
407 were dentate (response rate = 91.3%) and 346 edentulous (response rate = 84.8%). 
An overall estimation of the response rate should account for all those that initially or at 
the second level denied their participation, but should also correct for the effect of the 
subsampling of the edentulous. Consequently, if all edentulous people were selected, 
and taking into account the response rate of the edentulous actually selected, the final 
sample of the dental study would consist of 881 dentate and edentulous participants. 
This represents 69.3% of the free-living subjects that completed the NDNS diet diary.

Various measures were taken to guarantee high response rate. Letters were sent to each 
sample member of the free living sample in advance of a personal call by one of the 
survey interviewers. Letters were also sent to Chief Constables of Police, Directors of 
Public Health and Directors of Social Services with responsibility for the selected areas, 
informing them of when and where the survey would be taking place.

Of the 753 respondents, two were excluded from the analysis due to missing data on 
key sociodemographic and clinical variables, while another 16 subjects had missing 
data for some items of the main outcome variable, the OIDP index. The overall oral 
impacts status for 8 out of 16 was beyond doubt, as they reported impacts in relation to 
other OIDP items. Consequently, they were included in the analysis and their OIDP 
scores were calculated accordingly. The total OIDP score is calculated by dividing the 
sum of the multiplied frequency by severity for each item, by the total possible score 
and then multiplying by 100 (Adulyanon and Sheiham, 1997). The only necessary 
modification in the score calculation for those 8 respondents referred to the adjustment 
of the overall possible total score. In relation to the remaining 8 participants, the OIDP 
data were either missing or indicative of absence of impacts, thus not allowing any 
overall assessment of their impacts experience. Those respondents were excluded from 
the analysis, because they could not be safely classified, neither with those that did nor
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with those that did not report oral impacts. As a result, the British sample consisted of 
743 people, 399 of which were dentate and 344 edentulous.

3.3.3.2. Greece

Overall, 784 subjects were asked to participate in the Greek study. Of those, 96 
subjects refused and 688 agreed (response rate = 87.8%). The final sample consisted of 
681 persons, as six persons failed the cognitive test and one did not allow for the 
completion of the clinical examination. Those 681 subjects are divided into 448 dentate 
and 233 edentulous. The estimation of respective response rates for dentate and 
edentulous persons was not feasible, as, unlike the NDNS dental survey, data on the 
clinical status of the non-respondents was not obtained for the Greek study.

As the response rate was very high, it seemed that the measures employed to ensure an 
acceptable level of participation in the main study were rather successful. Some 
measures referred to the whole Greek sample, while others were applicable to the 
sample drawn from one municipality only.

The former measures consisted of two letters, presented to eligible subjects by the 
interviewers during the initial visit, the offer of dental products and a more persistent 
revisiting pattern. The first letter was addressed by the research supervisor (Prof. A. 
Sheiham) to all potential participants. It contained a brief explanation of the purpose of 
the study and the procedure of the visit, it guaranteed confidentiality and called for 
participation. The second letter reaffirmed the support of the Dental Association of 
Attica, which represents the dental profession in the broader region of Athens. The 
Greek version of those letters and their English translation are presented in Appendices 
3 and 4 respectively. In addition to those letters, eligible subjects that agreed to 
participate were offered complimentary dental products, together with a leaflet on oral 
hygiene advice. Furthermore, subjects that refused participation during the first visit by 
the interviewer were revisited by either the interviewer or the examiner. If necessary, 
the examiner personally visited them for a third time, in order to convince them to 
participate.

Apart from those generally applicable measures, the eligible subjects identified in the 
Municipality of Holargos were also handed a letter from the mayor, expressing his 
strong interest and support for this survey (Appendix 5). Furthermore, the Centre for 
the Rehabilitation and Protection of the Elderly (KAPI) in Holargos, a day centre for 
elderly people, was used for the wider publicity of the study. The principal examiner 
visited the day centre officials, explained the aim and procedure of the study and

108



highlighted the importance of cooperation. A relevant written notice was placed in the 
day centre. Apart from that, the examiner was allowed to visit the day centre during the 
weekly party, to meet and inform the people present about the study and to ask for their 
participation, if they were called on, and for their co-operation by passing the message 
to their friends. These visits took place just before and during the main study. A similar 
notice was put in the local church’s noticeboard. Finally, the local police were 
informed. This could be helpful in case people were suspicious about the aims and the 
actual existence of the study, during or after their first contact with the interviewer.

In relation to the holiday camp population, the nature of the activity favoured high 
participation. Still, apart from the measures of general applicability, the camp officials 
were used to identify and inform the eligible subjects about the study and encourage 
their participation. Furthermore, a community worker and the nurses working in the 
camp played an important role for the achievement of a very high response rate.

3.3.4. PERSONNEL, INTERVIEWER AND EXAMINER TRAINING  
AND MEASUREMENT CONSISTENCY

3.3.4.1. Great Britain

The fieldwork of the NDNS oral health survey was undertaken by interviewers, trained 
and recruited by SCPR, and 11 dentists, nine regional examiners recruited by The 
University of Birmingham Dental School and two principal examiners (Dr J.G. Steele 
from The University of Newcastle and Mr G. Tsakos from UCL). The training of 
personnel for the NDNS oral health survey occurred in three stages.

Initially, a principal examiner (Mr G. Tsakos) was trained by and calibrated with the 
other principal examiner and fieldwork coordinator (Dr J.G. Steele). The training was 
carried out in November 1994, just before the pilot study. In December 1994, the 
calibration exercise between the two principal examiners revealed high levels of 
agreement (Appendix 6). At the same time, minor modifications in the examination 
procedure and the wording and scoring of the clinical criteria were adopted.

The second stage of training involved the nine regional examiners undertaking an 
intensive training in the examination protocol under the guidance of the two principal 
examiners in early January 1995, immediately prior to the first wave of oral 
examinations. This training period ended with a calibration exercise for the key clinical 
measures (Appendix 6). A small number of problems were identified and, when
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appropriate, subsequently addressed by contact and clarification with the relevant 
examiner.

The final stage of training involved both examiners and interviewers and consisted of a 
briefing session immediately prior to the start of data collection for each wave of the 
study, where any operational or communication problems were tackled. The 
interviewers were familiarised with the questionnaire and the interview procedure and 
were trained as recorders for the clinical examination. At the same time, the examiners 
were updated and advised on any problems with diagnostic criteria identified during 
field checks in the previous wave.

These were occasional re-examinations undertaken by one of the principal examiners 
after the end of each of the first three waves, with the aim to maintain quality control 
and guarantee high standards and accuracy of recording during the survey. They 
referred to a limited number of dentate subjects previously seen by non-principal 
examiners and covered the clinical examination, without re-administration of the 
questionnaire. They were arranged by the interviewer, without the knowledge of the 
original examiner. Despite not aiming to measure inter-examiner variability, the dental 
field checks, together with the calibration exercise and the subsequent discussion of 
potential problematic areas, must have minimised the possibility of systematic error in 
the data collection.

3.3.4.2. Greece

The fieldwork for the Greek study was undertaken by 7 interviewers and 4 dentists. As 
already mentioned, the principal examiner carried out 430 examinations, while the 3 
remaining dentists examined 251 participants.

The training of the interviewers was done in two stages. First, they became familiar 
with the procedure and the appropriate order of the clinical examination. Second, they 
were trained on administering the questionnaire. This involved explanation of the 
questionnaire items, instructions on the format and the administration of the questions, 
and practical exercises. The training of interviewers was undertaken by the principal 
examiner of the Greek study, who had also participated in the training of the SCPR 
interviewers for the British study. In addition to that, the comparability of methods was 
highlighted by the use of identical instructions for the common questions between the 
British and the Greek questionnaires. Regarding the timing of the interviewer training, 
it was performed before the beginning of the Greek study, that was early September
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1995, while additional personal training sessions were repeated in case an interviewer 
had not participated in the survey for a period of a month or more.

The principal examiner for the Greek study (G. Tsakos) was also one of the principal 
examiners for the NDNS dental survey. The other three examiners were experienced 
dentists working either privately or in the National Health Service. They were trained 
by the principal examiner, according to the NDNS clinical criteria and examination 
protocol. A calibration exercise, with the principal examiner acting as the benchmark, 
took place immediately prior to the commencement of the field work in September 
1995. The results showed high levels of agreement (Appendix 7).

During the fieldwork, 54 dentate subjects participating in the study were re-examined 
by the principal examiner, in order to test for examiner variability. This exercise 
revealed also very successful results (Appendix 7). The repeat examinations referred to 
the clinical examination only. The repetition of interviews was considered neither 
feasible, due to their time burden, nor necessary, as they were not required for the 
NDNS also. Nevertheless, around 40 interviews were tape-recorded after the 
permission of the respondents, in order to be cross-examined with the relevant 
questionnaire forms. This procedure allowed for the identification and clarification of 
possible minor problems and facilitated the maintenance of adequate quality standards 
of performance by the interviewers.

3.3.5. STUDY IMPLEMENTATION

3.3.51. The protocol for the dental visit in Great Britain

In each visit to a subject's home the examiner was accompanied by a trained 
interviewer, who was also responsible for arranging the appointment. The examination 
was carried out by a dentist, while the interviewer acted as a recorder. Before that, the 
examiner was responsible to obtain the participant’s written consent for the oral 
examination (Appendix 8), and to ask him/her a short set of medical screening 
questions, in order to identify whether he/she had a history of medical contra
indications to gingival probing (Appendix 9). In case of subjects with a history of 
valvular heart disease, heart by-pass or replacement prosthetic joints surgery, the 
examiners were instructed to limit the periodontal examination to the assessment of 
tooth mobility only, where there was no need for gingival probing. The clinical 
judgement on a subject by subject basis guided the decisions for any other potential 
contra-indications. Nevertheless, the medical screening procedure has not at all
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interfered with the findings of this study, as it facilitated the inclusion in or exclusion 
from the NDNS, of clinical measurements not used in this study.

The clinical examination took between 5 and 25 minutes, depending on the dental status 
of the participant. It consisted of various parts, described in the relevant section of data 
collection. For the biggest part, it was carried out with the use of a mirror and a blunt 
probe. A CPI type C probe facilitated the periodontal data collection, while a Willis and 
an Alma gauge were used for the clinical assessment of complete dentures. In case the 
dental examiner identified any oral soft tissue lesion that needed further investigation, 
the NDNS survey doctor informed the subject’s General Medical Practitioner, with the 
request to make an appropriate referral for advice and treatment if required.

After the examination was completed the dentist left the house, or at least the room, and 
the interviewer completed the questionnaire. Pilot work had indicated that the 
respondents felt more comfortable with the interviewer, while the presence of the 
dentist in the room during the interview may have significantly affected the subject’s 
responses. The NDNS oral health survey questionnaire consisted of many different 
parts and facilitated the data collection on a wide range of themes. Those relevant for 
this study are presented in the data collection section. Its administration took on average 
about 30 minutes. Consequently, the total duration of the visit to the respondent's 
house was estimated to be under one hour.

3.3 5.2. The protocol for the dental visit in Greece

The interviewers were responsible for identifying the persons that were eligible for the 
study. This was straightforward for the sample living in Athens and it involved visiting 
the selected houses of the summer camp. It was rather more difficult in the case of 
Holargos, as all the flats and houses that belonged to the selected streets were visited up 
to three times. Once the eligible subjects were identified, a brief explanation of the study 
and an attempt to recmit them followed. They were further assured about the 
implementation of the necessary cross-infection control procedures and the 
confidentiality of the findings.

The questionnaire was administered by the interviewer during this first visit. As 
estimated in the pilot study, this lasted about 20 minutes. As expected, the questionnaire 
was largely common with some sections of the NDNS oral health questionnaire, and 
the questions that facilitated the collection of data analysed for this study are presented 
in data collection section of the methodology. After the completion of the interview, an 
appointment was arranged for the clinical examination.
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The clinical oral examination was undertaken by the dentist, while the interviewer 
recorded the information. Again, the examiner was responsible for obtaining written 
consent from all subjects that agreed to participate in this survey (Appendix 8) and for 
identifying any possible medical contra-indications to gingival probing, through medical 
screening questions (Appendix 9). Nevertheless, the chnical measures affected by the 
medical screening questions were not used in this study anyway. In case of any oral 
soft tissue lesion needing further investigation, the subject was advised to arrange an 
appointment for examination under optimal conditions with the Stomatology Clinic of 
the Dental School, University of Athens.

3.3.6. DATA COLLECTION

This section, due to extreme similarities, refers to both the Greek and the British 
samples. Where only one sample is involved, it is specifically mentioned. Two broad 
data categories are identified, stemming from the two different methods employed, 
namely clinical data and questionnaire data referring to the oral examination and the 
interview respectively.

3.3.6.1. Clinical data

The clinical examination procedure and the diagnostic criteria (Appendix 10) were 
common for both countries. The NDNS dental clinical criteria were based on those used 
in the 1988 Adult Dental Health Survey (Todd and Lader, 1991) and in the survey on 
The dental status, needs and demands of the elderly in three different communities 
(Steele, 1994). The clinical information was recorded in a specifically designed form 
(Appendix 11). In order to maximise the harmonisation of the methodological 
procedure between the two clinical surveys, the same instruments and light were also 
used.

The clinical examination varied according to the oral health status of the subject. Dentate 
subjects underwent a rather detailed examination, involving the assessment of coronal 
and root caries and restorations, coronal and cervical tooth wear, restored and 
unrestored spaces, natural tooth contacts, tooth mobility, pocket depth, loss of 
attachment, plaque scores, furcation involvement, soft tissues pathology and presence 
and condition of dentures. Most of these measures are not applicable to edentulous 
participants, who were examined for soft tissues pathology and presence and condition 
of complete dentures.
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3.3.6.2. Questionnaire data

Data for the British sample was collected through some of the questions included in the 
NDNS dental questionnaire (Appendix 12), while a very similar oral health 
questionnaire allowed for the data collection in the Greek sample. The questionnaire 
used for the Greek sample and its translation into English are presented in Appendix 13. 
Both questionnaires, but especially the NDNS oral health survey administered in the 
British sample, were quite extensive and covered a variety of different areas. This 
section presents only the items that facilitated the collection of data used in this study. 
They could be grouped in the following categories:

Sociodemographic information

The sociodemographic variables investigated were sex, age, country, location, and 
education level. Age was determined by the respondent’s date of birth. The assessments 
of sex and country were straightforward. Location was mainly relevant for the British 
sample and referred to postal sector. It was extremely useful for the categorisation of 
the British sample into urban and rural subsamples and the assessment of their 
differences. The rationale for this necessary methodological distinction is explained in 
data analysis.

Finally, education level was assessed and used as a measure of socioeconomic status. 
In the NDNS, it was determined by the age until which the respondent stayed in formal 
education. In the Greek sample, a more appropriate measure of education, that 
incorporates the number of schooling years with education achievements and 
certificates, was used (Liberates, Link and Kelsey, 1988). This assessment is also 
more relevant, as it reflects the breakdown of the educational system in Greece and 
covers the issue of total lack of formal education, while at the same time its appropriate 
categorisation allows for comparison with the respective findings in the British sample. 
Data on age and education level for the British subjects were collected by relevant 
questions of the NDNS dietary, not dental, questionnaire. They are presented in 
Appendix 14.

Intermediate Oral Impacts on quality of life

This section refers to questions assessing the socio-psychological impacts from a 
variety of different oral conditions, as perceived by the respondents. The questions of 
this category were derived from those used and tested by Leao and Sheiham ( 1996) and
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Locker and Miller (1994a). The impacts investigated included halitosis (bad breath), 
dryness of mouth, bleeding gums, cracked lips, burning mouth, sore spots and ulcers, 
painful mouth from other reasons, food packing between teeth or underneath dentures 
and temporomandibular joint (TMJ) disorders. The questions assessed the presence of 
the problem, the amount of resulting discomfort and also whether the subject had taken 
any action to have the problem treated. Apart from that, the presence and frequency of 
tooth sensitivity, of mild and severe discomfort or toothache were examined for dentate 
people only.

Ultimate Oral Impacts on Daily Performances

By covering a wide variety of different conditions, the impacts previously described fail 
to specifically focus on the effects of oral conditions on the ability of the person to 
perform routine activities of everyday life. These are named ultimate impacts and are 
assessed through a modified version of the index of Oral Impacts on Daily 
Performances (OIDP), which examines the frequency and severity of restrictions in 
daily activities caused by oral conditions. As the theoretical framework, content and 
scoring system of this index have been presented elsewhere (Adulyanon and Sheiham, 
1997), only its modifications for this study are mentioned here. The modifications refer 
to the nine-item version of OIDP, cover the clarification of the content and the 
simplification of the wording of different items, and were considered necessary after the 
pilot study of the NDNS dental survey, so that the appropriateness of the index for the 
age group under study would improve. The modified version of the OIDP index 
consists of 10 items and has been included in both questionnaires in identical format, in 
order to allow for precise comparison between the Greek and the British elderly people 
taking part in the study. The main changes are the following:

a) The OIDP item that refers to the ability of the individual to “carry out his/her major 
work or social role” was not considered readily applicable for elderly people, who in 
their vast majority are pensioners and do not work. Their major roles should be covered 
by other OIDP items, like “going out to shop or visit someone” and “enjoyment of 
social contacts”. In addition, there was a possibility of misinterpretation of this question 
by many respondents. In order to avoid any such possibility, which would have also 
reduced the validity of the OIDP in general, the question was excluded from the 
modified version of the instrument.

b) The item on the original version about “other physical activities” failed to distinguish 
between household activities and activities performed out of the house, a distinction that 
might be important for the age group under investigation. Consequently, the original
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item has been replaced by two new items, namely “doing light physical activities, such 
as household” and “ going out, for example, to shop or visit someone”.

c) The question on “sleeping and relaxing” was divided into two items (“sleeping” and 
“relaxing”). This facilitated the discrimination between a totally psychological concept 
(relaxation) and a concept that is mainly psychological, but incorporates some physical 
elements also (sleep). The result related to the conceptual clarification of this otherwise 
double question and, consequently, increased the respondents’ understanding.

d) The original items on “eating and enjoying food” and “speaking and pronouncing 
clearly” could also be criticised for being double questions. Consequently, the main 
meaning was kept by modifying them into “eating food” and “speaking clearly” 
respectively.

e) Some respondents found the question on “maintaining usual emotional state without 
being irritable” offensive. Consequently, despite acknowledging the necessity to
investigate this specific psychological domain, this question was excluded as
inappropriate. Instead, it was replaced by a conceptually similar, but not offensive, 
question about whether the respondent’s “mood has been affected so that he/she became 
more emotional or easily upset than usual”.

f) The wording of the severity questions of the items on “affected mood” and 
“enjoyment of contact” has been further slightly modified. The original wording, that 
mentioned the effect of the oral impact on everyday life, seemed perfectly suitable for 
physical activities but slightly complicated for items related more to psychological and 
social domains. Such problems, related either with mood alteration or enjoyment of
social contacts, should inevitably impact on the respondent’s daily living. This
facilitated the simplification of the question, as there seemed to be no need to mention 
the term “everyday life”. In accordance to that, there was no provision for presence of 
impact without any effect, that is code “0” on the severity scale was also excluded and 
the severity scale ranges from "1" (very minor effect) to “5" (very severe effect).

g) The question on “smiling, laughing and showing teeth without embarrassment” was 
included in the NDNS dental questionnaire in a slightly different format. The frequency 
of the impact is assessed with the use of a 4-item Likert scale, ranging from “very 
often” to “hardly ever”. Another question of the same questionnaire investigates the 
presence and severity of embarrassment, by using a similar 3-item scale, varying from 
“a little” to “a great amount”. For comparison purposes, this modification was also used
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in the Greek questionnaire in identical fashion, though the original item was also 
included in the Greek questionnaire in order to assess the effect of the different formats.

Perceived general health, perceived dental treatment need and
satisfaction with oral health

From the various questions assessing different aspects of general health in the NDNS 
main questionnaire, the global rating item on perceived general health was selected and 
is presented in Appendix 14, while a similar question was also used in the Greek 
questionnaire. In relation to perceived need for dental treatment, the widely used in the 
dental literature question, directly assessing whether the participant thinks that he/she 
needs treatment or not, was placed last in both dental questionnaires.

The level of satisfaction with oral health status for the Greek sample was assessed 
through a single broad question, taken from the index of Dental Impacts on Daily 
Living (Leao and Sheiham, 1996). Despite the great detail of the investigation of dental 
satisfaction in the British sample, this single rating question was not included in the 
NDNS dental questionnaire. Satisfaction with oral health status was not directly related 
to the study objectives, but was only used for the validation of the Oral Impacts on 
Daily Performance (OIDP) index. Consequently, it was not deemed necessary to use
the different questions included in the NDNS dental study, and, therefore, the
assessment of satisfaction with oral health status referred to the Greek sample only.

3.3.7. DATA HANDLING

Data from the clinical examinations of the British and the Greek study were identically 
coded, while widespread similarities characterised the coding of the interview data in 
both countries. The data forms were checked before being entered into the computer. 
The NDNS examiners in Great Britain and the participating examiners in the Greek 
study were responsible for ensuring that the examination form was completed correctly. 
The checking of the interview data was performed by SCPR in the British study, while 
the respective Greek data forms were initially checked by the interviewers and by the 
principal examiner at a second phase.

When these checking procedures were completed, the NDNS forms were entered into 
computerised data files by the Data Entry Service at the University of Newcastle, and a 
similar procedure was carried out for the data forms from the Greek survey by two 
trained professionals in Athens and London. After the data were entered, some simple 
checking programmes were run in both data sets, with the aim to identify non-logical
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combinations on key variables, and subsequently, correct the data appropriately. 
Further similar checks were carried out after the creation of summary variables and 
throughout the analysis of the data, in order to ensure their accuracy.

3.3.8. DATA ANALYSIS

The analysis of the study was carried out by using the Statistical Package for Social 
Sciences (SPSS) (Norusis, 1990) and it involved frequency distributions and bivariate 
and multivariate statistical methods. With the exception of the validation of the index on 
Oral Impacts on Daily Performance (OIDP), dentate and edentulous subjects were 
separated for all analysis, as different clinical measures are applicable for each group. 
Before the actual analysis, differences between the urban and the rural subjects of the 
British study were tested, as the different composition of the samples between the two 
countries (both urban and mral in Great Britain, while only urban in Greece) could 
constrain their comparability. Once this issue was resolved, the frequency distributions 
of sociodemographic variables, clinical oral health status measures, intermediate oral 
impacts, perceived general health status and perceived dental treatment need were 
presented for the British and the Greek samples.

The sociodemographic information was provided in dichotomous variables, namely 
male-female for sex, 65-74 and 75+ year-olds for the age groups, low-high education 
level, Greece-Great Britain for country, and urban-mral for location of the British 
subjects. In terms of education level, British subjects that stayed in school up to or 
before the age of 14 years and Greek subjects that were either illiterate or had attended 
primary school, irrespective of whether they had completed it or not, were classified 
into the low education group. By contrast, British participants that left school at the age 
of 15 years or later and Greek participants that had completed high school, secondary or 
tertiary education belonged to the high education group.

The extremely detailed clinical examination resulted in large volumes of clinical data, 
which needed to be summarised in order to be clinically meaningful. Only key clinical 
variables were used for this analysis, as a detailed clinical description of the samples 
falls short of the study objectives. The clinical variables used in the analysis of the 
dentate people are the following: number of teeth present, decayed teeth, filled teeth, 
DMF-T (Klein, Palmer and Knutson, 1938), decayed roots, filled roots. Root Caries 
Index (Katz, 1984), mobile teeth, unfilled anterior spaces, natural occluding pairs, and 
natural posterior occluding pairs. This last variable was also adjusted for the presence 
of removable prosthesis in the posterior area of the mouth, in order to acquire an 
estimation of all posterior contacts, natural and false teeth inclusive. Teeth were
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classified into crowns and roots for the assessment of caries related variables, with 
DMF-T referring only to crowns and RCI to roots, because the disease patterns and 
treatment requirements are different for crowns and roots. The clinical variables for the 
edentulous persons referred to the quality of worn complete dentures, namely their 
adaptation, retention, and extension.

After the reliability and validity tests regarding the OIDP index were carried out, the 
prevalence, frequency and severity of the different items of OIDP index were assessed. 
Then, the investigation of the relationships of the total OIDP score with a variety of 
non-clinical and clinical variables was carried out. The same was done for the part of 
the OIDP that related to eating difficulties. These investigations involved the OIDP 
score and one explanatory (clinical or non-clinical) variable at one time. Moving from 
the bivariate to the multivariate analysis, the relationships of the chnical variables with 
the total OIDP score were adjusted from non-clinical confounders.

As OIDP scores were not normally distributed, the investigation of the way that this 
variable was associated with several other variables in an observational study should be 
done by using the logistic and not the linear regression. This imphed that the outcome 
variable, the OIDP scores in this instance, should be categorised. The choice of the cut
off points for the categorisation of the outcome variable was determined through a 
conceptual approach, while the distribution of the scores of OIDP index was also used. 
The conceptual approach implied that the basic categorisation of the samples would be 
between the subjects that experienced oral impacts that affected their everyday life and 
those that did not. This point was also reinforced by the distribution of OIDP scores, as 
the majority of participants in both Greek and British samples had OIDP score equal to 
zero. Consequently, the value of “zero” for the OIDP score should be used as a cut-off 
point for the categorisation of the variable.

The next issue referred to the decision whether there should be another cut-off point as 
well. This implies to determine whether the new variable should be dichotomous or 
categorical with more than two categories. Conceptually, there would be no justification 
for choosing a second cut-off point, like the rationale presented for the choice of “zero”. 
Apart from that, the frequency distribution of the OIDP scores showed that there were 
very few subjects with OIDP score over zero for both the British dentate and edentulous 
samples (12.3% and 16.3% respectively), thus not allowing for the further 
categorisation of this variable on the British samples. As the main aim of the study is to 
compare the British with the Greek samples, the same cut-off points should be used for 
all samples, meaning that there could not be a comparison in the case of the variable on 
OIDP scores being dichotomous in the British samples and categorical with three
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categories in the Greek samples. Consequently, a second cut-off point could not be 
justified neither conceptually nor statistically. That meant that the OIDP score would be 
dichotomised in all four samples (Greek dentate, Greek edentulous, British dentate, 
British edentulous) with “zero” as the cut-off point, thus grouping subjects with OIDP 
value larger than zero and comparing them to those with OIDP value equal to zero. The 
new variable (OIDP binary) is used as the outcome variable in the logistic regression 
equations. After the sections on oral impacts, the relationships between perceived dental 
treatment need and relevant different clinical and non-clinical variables were assessed, 
and the relationships of perceived treatment need with the clinical variables were 
adjusted for the possible bias of sociodemographic variables and perceived general 
health status. All these analyses were performed at the level of country, that means 
separately for the Greek and the British samples.

Finally, analysis was carried out with the Greek and British samples combined. It 
aimed to assess the differences, if any, between people from those countries in the 
experience of oral impacts and the perceived need for dental treatment, after various 
clinical and non-clinical factors had been accounted for. Again, dentate people were 
analysed separately from edentulous.

For presentation purposes, only an overview of the data analysis has been presented 
here, while a more detailed description of the tests applied and the statistics calculated 
can be found on the respective results sections. In terms of the results presentation, the 
Greek study is followed in each section by the British, where the comparison between 
the respective Greek and British samples is presented. Results are presented first for the 
dentate and then for the edentulous participants. In general, prevalence data are 
presented as percentages with one decimal point. When different tests facilitate the 
comparison of the outcome values between different groups of the explanatory variable, 
mean ranks, odds ratios and confidence intervals are presented with two decimal points, 
while three decimal points characterise the presentation of the p value. When the term 
“statistically significant” is used in the text, it indicates that the p value is lower than 
0.05.
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CHAPTER 4.

RESULTS
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The British sample is a national sample of Great Britain, covering both urban and rural 
areas. On the other hand, the Greek sample was selected only from Athens, thus 
consisting only of urban areas. This difference between the two samples may affect 
their comparability, if the location of the British people affects the outcome measure of 
the study. This issue needed to be addressed before using the whole British sample 
(both urban and rural) in any further analysis.

4.1. URBAN - RURAL CLASSIFICATION (BRITISH SAMPLE)

The NDNS Dental Survey used 80 randomly selected postcode sectors as sampling 
units. The participants of the NDNS survey were classified as living in an urban or 
rural location, according to a two-stage classification. The main criterion referred to the 
population density of the postcode sector they were sampled from. The second criterion 
was the geographic location of the postcode sector.

Population density is calculated by dividing the population that lives in an area with the 
acreage that this area covers. 73 of the postcode sectors sampled in NDNS were in 
England and Wales and 7 in Scotland. Data on the acreage of each postcode sector in 
England and Wales were provided by the Office for National Statistics (1997), while 
the respective population figures were taken from the 1991 census (Office of Population 
Censuses and Surveys, 1994). Data on population and acreage of the postcode sectors 
in Scotland referred also to the 1991 census (General Register Office for Scotland, 
1997). An illustration of the population density of the selected postal sectors is in 
Appendix 15.

The average population density in Great Britain in 1991 was 0.99 persons per acre. The 
average density of Greater London was 17.66 persons per acre (ranging between an 
average of 13.70 in Outer London and 33.23 in Inner London), while the respective 
figure for the remaining metropolitan areas was 6.01 persons per acre (ranging from an 
average of 9.67 in the principal cities to 5.08 in the other districts) and the average for 
the non-metropolitan cities was 5.52 persons per acre (Champion et al., 1996: p. 2). In 
accordance with those figures, the standard of 5 persons per acre was chosen as the cut
off point for the classification of the different postcode sectors into urban or rural. The 
sectors with population density greater than 5 persons per acre were classified as urban, 
while the ones with less than that were classified as rural.

The geographic location of the postcode sectors, according to the United Kingdom atlas 
(Ordnance Survey, 1995), was also taken into account. The classification according to 
population density was, in general terms, satisfactory, as all sectors classified as urban
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were part of big cities. Nevertheless, there were 3 sectors with population density lower 
than 5 persons per acre, but situated in urban areas. For these sectors, the geographic 
location criterion prevailed and their population was classified as urban. This two-stage 
process resulted in the classification of 50 postal sectors (47 from the first and 3 from 
the second stage) as urban, while the remaining 30 were classified as rural. In terms of 
participants in the study sample, 444 people were living in urban and 299 in rural areas.

The testing procedure investigated whether the key outcome variable of the study, 
namely the score of the index of Oral Impacts on Daily Performance (OIDP), was 
affected by the classification of the British subjects into urban or rural. Apart from that, 
a similar procedure was carried out for the main explanatory variables (Appendix 16). 
The relationship between OIDP score and urban-rural classification was investigated for 
the total British sample, as well as for the dentate and edentulous subsamples (Table
4.1.1). As the distribution of OIDP scores did not follow the pattern of normality, non- 
parametric tests (Mann-Whitney) had to be used. In all three occasions, the difference in 
the mean ranks of OIDP scores between urban and rural participants was minimal and 
statistically not significant (p=0.73 for the total sample, 0.65 for dentate and 0.88 for 
edentulous subjects). The OIDP scores were not different between urban and rural 
subjects in neither the total British sample nor its dentate and edentulous subsamples. 
Apart from the OIDP score, the relationship between OIDP binary (yes/no) variable and 
urban-rural classification was also investigated for both the dentate and the edentulous 
British samples (Table 4.1.2). For that purpose, the simple logistic regression analysis, 
with OIDP binary as the outcome and urban-rural classification as the explanatory 
variable, was used. The odds ratio was close to 1, thus implying no difference in the 
OIDP binary variable between urban and rural subjects, and statistical significance was 
far from reached in both samples.

Based on these results, the classification of the British subjects into urban and rural did 
not directly relate neither to OIDP score nor to the dichotomous OIDP variable. 
Furthermore, there were no significant differences on the relationship of the binary 
OIDP variable with main sociodemographic and clinical variables between subjects 
classified as living in an urban or a rural area (Tables A 16.1 and A 16.2^). AH those 
findings were valid for both dentate and edentulous subjects. These results provide 
evidence that the inclusion of all the subjects in the British sample would not bias its 
comparability with the Greek sample. Consequently, the total - and not only the urban- 
British sample was used in the analysis.

 ̂ Throughout this thesis, tables and figures numbered with in the beginning
(e.g. A20.1) appear in Appendices. The number immediately after the letter A 
indicates the number of the relevant Appendix.
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Table 4.1.1. Non-parametric test (Mann-Whitney) for the comparison o f  
OIDP scores between urban and rural British subjects in the w hole  
(N=743), dentate (N=399), and edentulous (N=344) sample: number o f  
subjects, mean ranks, and p value corrected for ties.

Sample Urban/Rural
Classification

Number of 
subjects

Mean Rank 
(OIDP scores)

P

All sample Urban 444 370
(N =743) Rural 299 373 0.734

Dentate sample Urban 233 198
(N =399) Rural 166 201 0.654

Edentulous sample Urban 211 172
(N =344) Rural 133 173 0.889

Table 4.1.2. Simple Logistic Regression Analysis for the estimation o f  
difference in OIDP binary (Yes/No) classification between urban and 
rural British dentate (N=399) and edentulous (N=344) subjects: 
frequencies and unadjusted Odds Ratios (95% Confidence Intervals).

Sample Urban/Rural OIDP binary Unadjusted

Classification N 0 Yes O R. (95% c.i.)

Dentate sample Urban 206 27 0.85 (0.47, 1.56)
(N =399) Rural 144 22

Edentulous sample Urban 177 34 0.96 (0.53, 1.74)
(N =344) Rural 111 22
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4.2. DEMOGRAPHIC AND SOCIAL CHARACTERISTICS

For both the Greek and the British samples, the sociodemographic characteristics are 
presented separately for the dentate and the edentulous subjects, as well as for the total 
sample (Table 4.2.1). The whole Greek sample consists of 681 people, 448 dentate and 
233 edentulous, and the whole British sample consists of 743 people, 399 dentate and 
344 edentulous.

In relation to the Greek sample, the majority were 65-74 years-old (62.6%), female 
(66.4%) and of low education level (79.3%). Regarding the age pattern of the sample, 
the dentate subjects followed a similar pattern like the total sample, while the edentulous 
subjects were almost equally divided in the two age groups. 69.4% of the dentate were 
65-74 years-old and only 30.6% were 75 years-old or older, while the respective 
percentages for the edentulous were 49.4% and 50.6%. The mean age of the 448 
dentate subjects was 71.4 years, while it was 74.5 years for the 233 edentulous. The 
mean age of the total Greek sample was 72.4 years. There were no differences in the 
sex and education level patterns of the sample between dentate and edentulous subjects. 
67.6% of the dentate and 63.9% of the edentulous subjects were female, and 77.5% of 
the dentate and 82.8% of the edentulous belonged to the low education group.

The majority of the British sample were 75 years-old or older (56.9%), male (52.2%) 
and of low education level (65.0%). Regarding the age pattern, the dentate and 
edentulous participants showed great differences. Most dentate subjects belonged to the 
65-74 years-old age group, while the vast majority of the edentulous belonged to the 
older age group (75 years-old or more). 54.4% of the dentate but only 29.9% of the 
edentulous were 65-74 years-old, while 45.6% of the dentate and 70.1% of the 
edentulous were 75 years-old or older. The mean ages of the dentate, edentulous and 
total sample were 74.3, 78.8 and 76.4 years respectively. Apart from age, there were 
differences in the sex pattern between dentate and edentulous British subjects. The 
majority of the dentate subjects (60.7%) were male, while the majority of the 
edentulous (57.6%) were female. Regarding the education level, 54.6% of the dentate 
and 77.0% of the edentulous people, giving a 65.0% of the whole British sample, were 
in the low education level group.

The comparison of the age group distribution between the Greek and the British sample 
showed substantial differences. The Greek sample had a younger age distribution than 
the British sample, as shown from the mean ages and from the fact that the majority of 
the Greek subjects belong to the 65-74 years-old age group, while the majority of the 
British subjects belonged to the 75 years-old or older age group. In both dentate and
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edentulous samples, proportionately more Greeks than British participants were aged 
between 65-74 years. Differences were also observed in the sex distribution, with the 
Greek total sample having a higher percentage of female subjects than the British total 
sample. The distributions were similar between Greek and British edentulous subjects, 
but the considerable difference observed in the dentate subjects, where only 32.4% of 
the Greeks but 60.7% of the British participants were male, led to a difference in the 
sex distribution between the two total samples. In terms of education level, the majority 
belonged to the low education group in both dentate and edentulous samples in both 
countries. The percentages were very similar for the Greek and British edentulous, but 
the Greek dentate sample had much higher proportion of participants than the British 
dentate sample in the low education group, thus accounting for the respective difference 
between the total samples.
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Table 4.2.1. Age, sex and education level distribution of the Greek and 
British samples by dental status: Percent of dentate, edentulous and 
whole sample respondents for each of the age, sex and education level 
categories.

Percentages of respondents

DENTATE EDENTULOUS ALL

Greek
(N =448)

British
(N =399)

Greek
(N =233)

British
(N =344)

Greek
(N =681)

British
(N = 743)

Age
65-74 years 69.4 54.4 49.4 29.9 62.6 43.1

75+ years 30.6 45.6 50.6 70.1 37.4 56.9

Sex
Male 32.4 60.7 36.1 42.4 33.6 52.2
Female 67.6 39.3 63.9 57.6 66.4 47.8

Education
Low 77.5 54.6 82.8 77.0 79.3 65.0

High 22.5 45.4 17.2 23.0 20.7 35.0
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4.3. ORAL HEALTH STATUS

The frequency distributions of the main clinical variables for the 448 Greek and the 399 
British dentate subjects were skewed, and this observation was reinforced by 
subsequent tests of normality. This finding indicates that the description of the clinical 
results should be done by non-parametric (distribution-free) statistics. The frequently 
used mean was not considered appropriate. The minimum, maximum, median (50th 
percentile) and percentiles (5%, 25%, 75%, 95%) were used instead (Table 4.3.1).

4.3.1. GREEK SAMPLE

The number of teeth present in the mouth of the Greek dentate participants ranged from 
1-31 teeth, with a median of 16 teeth. The number of decayed teeth ranged from 0-14, 
but only 5% of the subjects had more than 7 decayed teeth. The median was 1 decayed 
tooth. Filled teeth were more prevalent; their range was 0-22 and the median was 4 
teeth. The median for DMF-T index was 25 teeth. Dental caries activity was lower in 
the roots than in the crowns of the teeth. The median for decayed roots, filled roots, as 
well as for the Root Caries index (RCI), was zero. In terms of the periodontal 
examination, the number of teeth that had increased mobility (grade 1 or more) ranged 
between 0-15, their median was 1 mobile tooth, but only 5% or less of the subjects had 
more than 7 mobile teeth.

The median number of occluding pairs of natural teeth (Natural Occluding Pairs) was 6 
pairs, while the median for the number of occluding pairs of natural teeth in the 
posterior area of the mouth only (Natural Posterior Occluding Pairs) was 1 pair. 144 
participants (32.1%) had no Natural Occluding Pairs, 138 (30.8%) had 1 to 8 pairs and 
166 (37.1%) had 9 to 16 pairs. Regarding posterior occluding pairs, 285 subjects 
(63.6%) had 0 to 3 pairs and the remaining 163 (36.4%) had 4 pairs or more. As 
mentioned in the diagnostic criteria (Appendix 10), those two clinical measures (Natural 
Occluding Pairs and Natural Posterior Occluding Pairs) do not refer to natural teeth 
only, but they also include fixed prosthesis. Contacts due to removable prosthesis were 
not counted. Nevertheless, in a later section of analysis, natural posterior occluding 
pairs were adjusted for the presence of removable prosthesis.

The number of spaces due to missing teeth, that are not replaced by a fixed or 
removable prosthesis, in the anterior area of the mouth has important implications, 
mainly aesthetic but also functional. The vast majority of the subjects had no unfilled 
anterior spaces, but 16.5% had 1 to 12, with only 5% of subjects having more than 5 
unfilled anterior spaces. The distribution of both filled and unfilled spaces is presented
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in Figure A17.1. Of the 437 subjects that had missing teeth, with the exception of third 
molars, 327 had some anterior teeth missing and 110 had only posterior teeth missing. 
Of the 327 subjects with anterior spaces, 253 had all the anterior spaces filled with fixed 
or removable prostheses, 33 had some of them filled while others not, and 41 had all 
their anterior spaces unfilled. Those 74 subjects with some unfilled anterior spaces 
represent a group that is susceptible to oral impacts related to aesthetics.

More than half (57.8%) of the dentate subjects wore partial or complete denture(s). 70 
subjects (15.6%) wore partial dentures in both jaws, 60 subjects (13.4%) had a partial 
denture in the lower and a complete denture in the upper jaw, 46 subjects (10.3%) wore 
only a partial denture in the upper jaw and 42 subjects (9.4%) wore only a partial 
denture in the lower jaw. Fewer dentate subjects had upper or lower complete or upper 
partial and lower complete dentures (Figure A 18.1).

Of the 233 edentulous subjects, 222 (95.3%) wore complete dentures in both jaws, 7 
(3%) wore complete denture in the upper jaw only, 1 (0.4%) had complete denture in 
the upper and partial in the lower jaw, while 3 subjects (1.3%) did not wear any denture 
at all. The clinical variables of oral health for the edentulous relate to determinants of the 
quality of the dentures, according to the assessment of the examiners. Those variables 
are not apphcable to the 3 edentulous subjects that did not wear any denture and, as a 
result, those subjects were excluded from any further analysis.

Inadequate adaptation (stability) of the upper complete denture was found in 25 subjects 
1 (10.9% of the participants that wear complete upper denture), and 71 subjects (32%

of the lower full denture wearers) had the same problem for the lower denture. Overall, 
75 subjects (32.6%) wore denture(s) with inadequate adaptation. The retention was 
inadequate for the upper and lower complete denture in 34 and 81 subjects respectively, 
that was 14.8% of the upper complete denture wearers and 36.5% of the lower 
complete denture wearers. Overall, 88 subjects (38.3%) wore denture(s) with 
inadequate retention. Finally, 8 upper and 29 lower full dentures were overextended, 
resulting in 29 subjects (12.6%) having denture(s) with extension problems.

4.3.2. BRITISH SAMPLE

Most distributions of clinical measures for the British dentate people showed striking 
similarities with the respective distributions for the Greek dentate sample (Table 4.3.1). 
The number of teeth present in the British dentate sample ranged from 1 to 32 teeth, 
with a median of 16 teeth; a figure identical with the respective Greek sample. The 
number of decayed teeth among the British dentate ranged from 0-14, with a median of
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no (zero) decayed teeth, while less than 5% had more than 4 decayed teeth. Despite 
similarities between the two samples, active caries was more prevalent in the Greeks. 
Again, filled teeth were more prevalent than decayed and the median of DMF-T index 
was 24 teeth. In terms of root caries, the similarities between the two samples referred 
to the frequency distribution of decayed roots (range: 0-10, median: 0 roots), but the 
British dentate sample had proportionately more subjects with filled roots (range: 0-15, 
median: 1 root) and this difference was carried over to the Root Caries index (RCI), 
which had a median of 0.20. In terms of increased tooth mobility, 51.6% of the British 
dentate people had no mobile teeth and only 5% or less of the subjects had more than 7 
mobile teeth.

The similarities between the British and the Greek dentate samples appeared also in the 
variables referring to natural teeth contacts and unfilled anterior spaces. The medians for 
the distribution of natural occluding pairs and natural posterior occluding pairs of teeth 
were 5 pairs and 1 pair respectively. 135 participants (33.8%) had no natural occluding 
pairs, 164 (41.1%) had 1 to 8 pairs and 100 (25.1%) had 9 to 16 pairs. For posterior 
occluding pairs, 289 subjects (72.4%) had 0 to 3 pairs and the remaining 110 (27.6%) 
had 4 pairs or more. Again, natural teeth and fixed prosthesis were counted in those 
variables, while removable prostheses were excluded. As for spaces, not replaced by a 
fixed or removable prosthesis, only 5% of participants had more than 5 unfilled anterior 
spaces. Of the 393 British dentate subjects that had missing teeth, with the exception of 
third molars, 291 had some anterior teeth missing and 102 had only posterior teeth 
missing. Of the 291 subjects with anterior spaces, 205 had all the anterior spaces filled 
with fixed or removable prostheses, while 86 subjects (21.5% of the dentate sample) 
had some unfilled anterior spaces (Figure A 17.2).

As in the Greek sample, more than half (58.9%) of the 399 British dentate subjects 
wore partial or complete denture(s). 82 participants (20.6%) wore partial denture in the 
upper jaw, 50 (12.5%) had partial dentures in both jaws, 49 (12.3%) wore partial 
denture in the lower and complete denture in the upper jaw, 32 (8.0%) had a full upper 
denture only, and fewer people wore other denture combinations (Figure A18.2).

Of the 344 edentulous subjects, 319 (92.7%) wore complete dentures in both jaws, 18 
(5.2%) in the upper jaw only, while 7 subjects (2.0%) did not wear any denture at all. 
As with the Greek edentulous sample, those 7 subjects were excluded from any further 
analysis. Overall, 97 British edentulous participants (28.8%) wore denture(s) with 
inadequate adaptation. 34 people had this problem in the upper and 79 in the lower 
denture, representing 10.1% of the upper and 24.8% of the lower denture wearers 
respectively. Inadequate retention was diagnosed in the upper denture of 32 participants

130



(9.5% of the upper complete denture wearers) and in the lower denture of 109 subjects 
(34.2% of the lower complete denture wearers). Overall, 125 subjects (37.1%) wore 
full denture(s) with inadequate retention. Denture overextension referred to 55 people 
(16.3%), or to 12 upper and 49 lower complete dentures.

Overall, the only mentionable differences in the frequency distributions of the clinical 
measures between the Greek and the British dentate samples referred to the number of 
decayed teeth, which was slightly higher in the Greek sample, and the number of filled 
roots, which were clearly higher in the British sample and resulted in the difference 
observed for the RCI also. For the edentulous participants, denture retention and 
adaptation inadequacies were quite common among both British and Greek people. 
Inadequate retention was the most prevalent problem, followed by inadequate stability, 
which was more prevalent in the Greek than the British sample.
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Table 4.3.1. Frequency distribution of clinical variables for the dentate 
participants in the Greek (N=448) and the British (N=399) samples: 
minimum, maximum and percentiles.

Clinical Minimum Percentiles

Variables Maximum 5% 25% 50% 75% 95%

Number of teeth
Greece 1-31 2 8 16 22 28
Britain 1-32 3 9 16 21 27

Decayed teeth
Greece 0 - 1 4 0 0 1 3 7
Britain 1-32 0 0 0 1 4

Filled teeth
Greece 0-22 0 1 4 8 14
Britain 0-22 0 1 5 10 16

DMFT
Greece 2-32 10 20 25 29 32
Britain 9-32 15 21 24 28 31

Decayed roots
Greece 0-11 0 0 0 1 4
Britain 0-10 0 0 0 2 5

Filled roots
Greece 0-7 0 0 0 0 2
Britain 0-15 0 0 1 3 7

Root Caries Index (RCI)
Greece 0.00-1.00 0.00 0.00 0.00 0.24 1.00
Britain 0.00-1.00 0.00 0.06 0.20 0.40 0.87

Mobile teeth (Grade 1+)
Greece 0-15 0 0 1 2 7
Britain 0-14 0 0 0 3 7

Unfilled anterior spaces
Greece 0-12 0 0 0 0 5
Britain 0-11 0 0 0 0 5

Natural occluding pairs
Greece 0-16 0 0 6 11 15
Britain 0-16 0 0 5 9 13

Natural posterior 
occluding pairs (POPs)

Greece 0-10 0 0 1 6 9
Britain 0-10 0 0 1 4 7
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4.4. PERCEIVED TREATMENT NEED, GENERAL HEALTH AND  
“INTERMEDIATE” ORAL IMPACTS

4.4.1. GREEK SAMPLE

The perceived general health assessment of the Greek sample showed no real 
differences between dentate and edentulous subjects, as shown by the similarity of the 
prevalence figures in the dentate, edentulous, and all participants. In general, 156 
subjects (22.9%) replied that their general health was excellent or very good, 259 
(38.0%) said that it was good, while the remaining 266 (39.1%) assessed their general 
health as either fair or poor (Table 4.4.1).

The majority of the participants were satisfied with their oral health status, but almost 
one in four were dissatisfied. 286 subjects (42.0%) reported that they were very 
satisfied and 176 (25.8%) were satisfied; 51 (7.5%) were neither satisfied nor 
dissatisfied, while 168 subjects (24.7%) said that they were fairly or very dissatisfied. 
The prevalence of either satisfaction or dissatisfaction with oral health status was similar 
between dentate and edentulous people. The only difference was that, compared to 
dentate, a higher proportion of edentulous subjects reported being very satisfied with 
their oral health status (46.8% of edentulous, 39.5% of dentate). This difference was 
reversed on the people reporting being fairly satisfied and, consequently, if fairly or 
very satisfied participants were considered together in one category, there was no 
difference between dentate and edentulous.

Overall, 330 subjects (48.5%) perceived having dental treatment need and 302 (44.3%) 
did not think that they needed any form of dental treatment, while 49 subjects (7.2%) 
did not know whether they needed or not. Dentate subjects had substantially higher 
levels of perceived treatment need than edentulous; 56.3% of dentate and 33.5% of 
edentulous subjects did, while 35.2% of dentate and 61.8% of edentulous subjects did 
not perceive any treatment need.

As described in the methodology, the prevalence of a variety of “intermediate” socio- 
psychological impacts of different oral conditions was assessed. Respondents were 
grouped according to the number of the aforementioned problems they reported as 
having experienced in the previous six months. Only 90 respondents (13.2%) had none 
of the “intermediate” impacts, while 168 (24.7%) experienced one impact, 144 (21.1%) 
experienced two and 279 subjects (41.0%) experienced three or more “intermediate” 
impacts in the previous six months. A greater proportion of dentate (50%) than 
edentulous respondents (23.6%) experienced three or more impacts (Table 4.4.1).
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4.4.2. BRITISH SAMPLE

Overall, 209 subjects (28.1%) replied that their general health was very good, 293 
(39.4%) said that it was good and 207 (27.9%) fair, while 31 respondents (4.1%) 
assessed their general health as either bad or very bad (Table 4.4.2). Three participants 
refused to reply and were excluded from all subsequent analysis involving perceived 
general health. Regarding the difference between dentate and edentulous subjects, 
higher proportions of dentate respondents felt that their health was very good or good 
and the opposite was the case for the worse assessments (fair, bad or very bad). The 
comparison of Greek and British total samples showed that proportionately more 
British assessed their general health as “very good” (28.1%) when compared to the 
collective prevalence of either “excellent” or “very good” general health among Greeks 
(22.9%). The prevalence of “good” perceived general health was very similar between 
the Greek and British samples, but proportionately more Greeks (39.1%) than British 
(32.0%) reported their perceived general health level as “fair” or worse than fair. A 
closer examination of the differences revealed that they were mainly ascribed to the 
differences between the Greek and British dentate subjects, while the differences 
between the Greek and British edentulous samples were small.

In assessing perceived need for dental treatment, 235 respondents (31.6%) felt that they 
needed and 471 (63.4%) that they did not need any form of dental treatment, while 37 
subjects (5.0%) did not know or refused to reply whether they needed treatment or not 
(Table 4.4.2). The four participants that refused to reply were excluded from all 
subsequent analysis involving perceived treatment need. Dentate subjects had higher 
levels of perceived treatment need than edentulous (37.1% of dentate and 25.3% of 
edentulous). Perceived treatment needs were substantially more prevalent in the whole 
Greek than the whole British sample. While the Greek sample was almost equally 
divided into those that perceived treatment need and those that did not, the British 
sample had a 2:1 ratio in favour of those that did not perceive need for dental treatment. 
As with the perceived assessment of general health status, the differences were striking 
for the comparison between the dentate and moderate for the comparison of the 
edentulous respondents across countries.

Respondents were also grouped according to the number of “intermediate” impacts 
experienced in the previous six months. 194 respondents (26.1%) experienced no 
“intermediate” impact, 211 (28.4%) had one impact, 150 (20.2%) experienced two and 
188 (25.3%) three or more “intermediate” impacts in the previous six months (Table
4.4.2). More dentate (28.3%) than edentulous respondents (21.8%) experienced three
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or more impacts, but the difference was much smaller than for the Greek dentate and 
edentulous samples. Overall, the British sample had proportionately twice as many 
people without “intermediate” impacts (26.1%) and fewer people with three or more 
impacts (25.3%) compared to the total Greek sample (13.2% without and 41.0% with 
three or more “intermediate” impacts). These differences could be mainly attributed to 
the comparison of the dentate people between the two countries, while the respective 
differences between Greek and British edentulous were much smaller.
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Table 4.4.1. Prevalence of “Intermediate” Oral Impacts, Perceived  
Dental Treatment Need, Satisfaction with Oral Health Status and 
Perceived General Health in the Greek dentate, edentulous and the total 
sam ple.

Outcome measurement 

variables in groups

Percentages of respondents

Dentate
(N =448)

Edentulous
(N =233)

All
(N = 6 8 I)

Intermediate' Oral 

Impacts

No problem 9.2 21.0 13.2

1 problem 21.4 30.9 24.7

2 problems 19.4 24.5 21.1

3+ problems 50.0 23.6 41.0

Perceived Treatment 

Need

Yes 56.3 33.5 48.5

No 35.2 61.8 44.3

Don’t Know 8.5 4.7 7.2

Oral Health 

Satisfaction

Very satisfied 39.5 46.8 42.0

Fairly satisfied 28.8 20.2 25.8

Neither nor 6.7 9.0 7.5

Fairly dissatisfied 12.3 11.6 12.1

Very dissatisfied 12.7 12.4 12.6

Perceived General 

Health

Excellent 6.4 5.6 6.2

Very Good 17.0 16.3 16.7

Good 37.9 38.2 38.0

Fair 32.4 33.5 32.8

Poor 6.3 6.4 6.3
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Table 4.4.2. Prevalence of “Intermediate” Oral Impacts, Perceived  
Dental Treatment Need and Perceived General Health in the British  
dentate, edentulous and the total sample.

Outcome measurement 

variables in groups

Percentages of respondents

Dentate
(N =399)

Edentulous
(N =344)

All
(N =743)

‘Intermediate’ Oral 

Impacts

No problem 22.8 29^ 26.1

1 problem 28.1 28.8 28.4

2 problems 20.8 19.5 20.2

3+ problems 28.3 21.8 25.3

Perceived Treatment 

Need

Yes 37.1 25.3 31.6

No 57.1 70.6 63.4

Don’t Know 5.5 3.2 4.5

Don’t Answer 0.3 0.9 0.5

Perceived General 

Health

Very Good 31.3 24.4 28.1

Good 40.4 38.4 39.4

Fair 25.1 31.1 27.9

Bad 2.5 4.1 3.2

Very Bad 0.5 1.5 0.9

Don’t Answer 0.3 0.6 0.4
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4.5. RELIABILITY AND VALIDITY OF OIDP INDEX

The index of Oral Impacts on Daily Performance (OIDP) had been tested for its validity 
and reliability in an adult population in Thailand (Adulyanon and Sheiham, 1997). But 
every time a scale is used in a new context or with a different group of people, it is 
necessary to re-establish its psychometric properties (Streiner and Norman, 1995). In 
this study, the OIDP was applied in Greece and Great Britain for the first time and its 
application referred to elderly (aged 65 years or older) populations. Furthermore, it was 
used in a modified format, as described in the methodology, which reinforced the 
necessity for re-evaluation of its psychometric properties. The examined psychometric 
properties of the OIDP in this study refer to reliability and validity. In terms of 
reliability, internal consistency was tested, while face, content, criterion and construct 
validity were also assessed.

The concept of internal consistency or homogeneity implies that the items that constitute 
the instrument should be measuring different aspects of the same attribute. 
Consequently, the different items should be moderately correlated with each other and 
each should also correlate with the total score of the index. This implied the calculation 
of the inter-item and the corrected item-total correlations for the different OIDP items. 
The statistic most frequently used to test the homogeneity of a new instrument is 
Cronbach’s alpha (a) coefficient (Cronbach, 1951).

Face and content validity are very closely related concepts that assess the 
appropriateness of an index and constitute the minimum prerequisite for its validation. 
Face validity indicates whether the instmment appears to be assessing the desired 
qualities. This is an empirical finding, but its importance should not be underestimated 
due to this. As Streiner and Norman (1995: pp. 58-59) mentioned: “(face validity)... 
increases the acceptance of the instrument by those who will ultimately use it. If the 
item appears irrelevant, then the respondent may very well object to it or omit it, 
irrespective of its possibly superb psychometric properties”. Content validity consists 
of a judgement whether the instrument samples all the relevant or important domains 
(Streiner and Norman, 1995). Again, this is an empirical finding.

Criterion validity assesses how a person that scores at a certain level on the instrument 
under test, does on some criterion or “gold standard” measure. As there is no 
universally accepted “gold standard” indicator to test the OIDP index against, the single
item assessment of perceived treatment need was arbitrarily chosen to be used as a 
proxy. When no gold-standard instrument exists, the validation process should rely 
heavily on construct validity (MacDowell and Newell, 1987), described also as
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“probably the most important approach to validity” (Kline, 1993: p. 27). This is a broad 
concept that involves hypothesis testing of different logical assumptions about the new 
index, based on its underlying hypothetical constructs. In this case, it involved the 
investigation of the relationship of the OIDP with “intermediate” oral impacts and 
perceived general health for both the Greek and the British samples, while, due to data 
availability, satisfaction with oral health status was also used in the Greek sample. The 
OIDP was represented by the actual scores and not by groups of scores, that imply 
involvement of the researcher. Since the frequency distribution of OIDP scores did not 
follow the pattern of normal distribution, only non-parametric tests were used. As it is a 
continuous variable and the variables associated with are categorical with more than two 
categories, the Kruskal-Wallis was the chosen test (Altman, 1991).

The assessment of the reliability and the validity of the OIDP index refers to the total 
sample in each country, and was not performed separately for dentate and edentulous 
people. After all, the OIDP is an instrument that refers to all subjects irrespective of 
their clinical dental status. In addition, there are not any items on the index that refer 
specifically to dentate or edentulous. On the contrary, it is clear from the wording of the 
index that all items refer to both dentate and edentulous subjects. Once the reliability and 
validity of OIDP are established, then the separation of dentate from edentulous subjects 
will prevail for all following analyses.

4.5.1. GREEK SAMPLE

The assessment of face validity of OIDP index in the Greek sample was related to the 
opinions expressed by a panel of Greek academics and postgraduate students living in 
Great Britain. This exercise took place before the pilot study. During the pilot study, the 
comprehensiveness of the OIDP items was also checked through observation and 
relevant questions. All necessary minor changes were introduced after the pilot and 
before the main study. Content validity of the Greek version of OIDP questionnaire was 
assessed by the same panel that assessed its face validity. The issue was also covered in 
the Greek pilot study by asking the participants, after the completion of the interview, 
whether they felt that there were issues related to oral health or problems with their 
mouth that they had not been asked during the administration of the questionnaire. 
Through the previously mentioned procedures, face and content validity of the Greek 
version of the questionnaire were considered satisfactory.

In relation to internal consistency, the inter-item correlation coefficients among the 
scores of the 10 items of OIDP index ranged from 0.110, which represents the 
relationship between “sleeping” and “going out”, to 0.569, which refers to the
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relationship between “sleeping” and “relaxing” (Table 4.5.1.1). None of the 
correlations was negative, so the homogeneity of the items was not questioned. On the 
other hand, no correlation was high enough for any item to be redundant. Apart from 
the inter-item, the corrected item-total correlations were calculated for the different 
OIDP items. These were the correlations between each individual item and the adjusted 
total score of the scale without this item. The corrected item-total correlations ranged 
from 0.343, for the items on “cleaning teeth or dentures” and “going out to shop or visit 
someone”, to 0.675 for the question on “enjoyment of social contacts” (Table 4.5.1.2). 
Consequently, they were all above the minimum recommended level of 0.20 for 
including an item in a scale (Kline, 1986).

The Cronbach’s alpha of the scale was 0.769. The standard item alpha, where all items’ 
variances were standardised, was 0.795. Different minimum acceptable levels of 
Cronbach’s a  have been proposed in the literature. Older studies suggested that, 
although desired, a high value of a  is not crucial, thus accepting a minimum value of 
0.50 (Woodbury, 1950, Cronbach, 1951, Ebel, 1951), while more recent literature 
recommended a minimum value of 0.70 (Kline, 1993, Nunnally and Bernstein, 1994) 
and a maximum of 0.90 (Nunnally and Bernstein, 1994, Streiner and Norman, 1995). 
The results from this study showed excellent internal consistency for the Greek version 
of the OIDP index, for all recommended minimum levels. Cronbach’s alpha was also 
calculated after having eliminated one item at a time. For all 10 items, the value of alpha 
for the instrument when an item was deleted was lower than the original value of alpha 
(Table 4.5.1.2). This was another sign of the satisfactory internal consistency of OIDP 
in this population.

Regarding the testing of criterion validity, people that perceived need for dental 
treatment had much higher OIDP scores than those that did not think they needed 
treatment (Table 4.5.1.3), as can be seen from the substantial difference between the 
respective mean ranks of OIDP scores (402-281) and the level of statistical significance 
(p=0.000). The participants that did not know whether they needed treatment or not 
represented only 7.2% of the sample and were included in a separate category. If they 
were excluded, the difference in the OIDP scores between subjects that perceived 
treatment need and those that did not would be even more significant.

In terms of construct validity, there was a highly significant relationship (p=0.000) 
between the OIDP, representing “ultimate” oral impacts, and a count of different 
“intermediate” oral impacts; the more impacts experienced the higher the score of OIDP 
index. The mean ranks of OIDP scores increased gradually from 250 for people with no 
“intermediate” impacts to 402 for those with three or more impacts. The same gradual
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trend and statistical significance (p=0.000) was also observed for the comparison of 
OIDP scores between different categories of satisfaction with oral health status, as well 
as for perceived general health. The higher the level of satisfaction with oral health or 
the assessment of perceived general health, the lower the OIDP score (Table 4.5.1.3).

As mentioned in the study methodology, the differences between two formats of the 
OIDP index, one with the modification in relation to the item on “smiling” and the other 
with the original format, were tested in the Greek sample. The two measurements of the 
item on “smiling” were highly correlated (r=0.85) and the p value was under0.01.The 
comparison between the two methods of measurement followed the methodological 
guidelines by Bland and Altman (1995), namely plotting the difference between the two 
measurements against their average. This method revealed high levels of agreement 
between the two measurements, and no pattern of difference in the few cases of 
disagreement. In addition, the reliability and validity testing procedures were repeated 
for the version of the OIDP index without the modifications on the item on “smiling”. 
The internal consistency, criterion and construct validity results (Tables A19.1, A19.2 
and A 19.3) were very similar with those observed for the OIDP version with the 
modifications on “smiling”, which is the version chosen for this study, in order to 
allow for comparison with the British sample.

In summary, the OIDP index showed very good psychometric properties, which 
together with its sound theoretical basis, validated the use of the instrument in the study 
population. However, as the validation is an ongoing process of testing new 
hypotheses, further studies are required. These studies should also examine the 
sensitivity to change of the instrument, as well as the test-retest reliability.

4.5.2. BRITISH SAMPLE

Data were missing for some OIDP items in 8 subjects. Consequently, the reliability 
coefficients and the Cronbach’s alpha were calculated for 735 participants, while the 
criterion and construct validity tests referred to 743 participants.

The modifications of the OIDP content and wording, presented in methodology, aimed 
to improve the face and content validity of the instrument. The comprehensiveness of 
the OIDP items was also checked in the NDNS pilot study. Apart from that, the 
participants were also asked, after the completion of the interview, whether they felt that 
there were issues related to oral health or problems with their mouth that they had not 
been asked during the administration of the questionnaire. All necessary minor changes 
were introduced after the pilot and before the main study.
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The inter-item correlation coefficients among the scores of the 10 items of OIDP index 
ranged from -0.016, for the relationship between eating and light physical activities, to 
0.745, for the relationship between sleeping and relaxing (Table 4.5.2.1). No 
correlation was high enough for any item to be redundant. 8 out of 9 correlations related 
to “light physical activities”, 7 out of 9 correlations for “cleaning teeth or dentures” and 
the correlation between “going out” and “smiling” were negative, but very close to zero. 
The homogeneity of the index in terms of inclusion of the items that demonstrated 
negative correlations, even though they were so much close to zero, could be 
questioned. The corrected item-total correlations ranged from 0.018, for “cleaning teeth 
or dentures”, to 0.507 for the question on “sleeping” (Table 4.5.2.2). On the whole, 
the results were not as good as for the Greek sample. Furthermore, two items 
(“cleaning teeth or dentures” and “light physical activities”) were below the minimum 
recommended level of 0.20 for including an item in a scale (Kline, 1986). These were 
the same items that had most of their inter-item correlations negative.

The Cronbach’s alpha of the scale was 0.691. The standard item alpha, where all items’ 
variances were standardised, was 0.678. This is not as good as the alpha for the Greek 
sample, but it falls just short of the recommended minimum value of 0.70 (Kline, 1993, 
Nunnally and Bernstein, 1994, Streiner and Norman, 1995), but well over 0.50, which 
is the recommended acceptable level by other authors (Woodbury, 1950, Cronbach, 
1951, Ebel, 1951). Apart from that, Cronbach’s alpha was also calculated after having 
eliminated one item at a time (Table 4.5.2.2). In 8 items, the value of alpha when an 
item \yas deleted was lower than the original alpha. But when either “cleaning teeth or 
dentures” or “light physical activities” was deleted, the value of alpha increased, thus 
providing another sign that these two items restricted the reliability of the whole 
instrument in the British sample.

When the different tests of internal consistency were repeated for the OIDP index 
without those two items, all correlation coefficients, with the exception of that between 
“smiling” and “going out”, were positive and ranged from 0.043 to 0.745 (Table 
A20.1). All corrected item-total correlations were over the minimum level of 0.20; they 
ranged from 0.252 to 0.502. The Cronbach’s alpha of this 8-item scale was 0.711 and 
the standard item alpha was 0.727, above all recommended minimum levels of good 
internal consistency. Furthermore, the value of alpha decreased when any of the 8 items 
was eliminated (Table A20.2).

The criterion and construct validity tests refer to the 10-item version of the OIDP index 
(Table 4.5.2.3). Participants that perceived need for dental treatment had higher OIDP
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scores than those that did not think so, though the difference between the mean ranks of 
OIDP scores for these two groups (408-351) was smaller than the respective figure for 
the Greek sample. Nevertheless, the relationship showed very strong statistical 
significance (p=0.000). Only 5% did not answer or answered that they did not know 
whether they perceived dental treatment need, and were included in a separate category. 
Like for the Greek sample, in case those people were excluded, the statistical 
significance of the difference in the OIDP scores between the participants that did and 
those that did not perceive treatment need would be even greater.

Like for the Greek sample, the more “intermediate” oral impacts experienced by British 
people, the higher the OIDP score (p=0.000). The mean ranks of OIDP scores 
increased gradually from 329 for subjects with “no intermediate” oral impacts to 445 for 
subjects with three or more impacts. The relationship between OIDP score and the 
global rating of perceived general health revealed similar pattern and significance 
(p=0.002). With the exception of the resemblance in OIDP scores between people that 
had assessed their general health as either “bad” or “very bad”, the better the perceived 
general health status, the lower the score on the OIDP index.

In summary, OIDP index was successfully proved to be a valid instrument, in terms of 
face and content, criterion and construct validity. In terms of reliability, the results were 
not equally successful. The reliability coefficient was much higher than the 0.50 but just 
failed to reach the 0.70 threshold, while some inter-item correlations were negative and 
some corrected item-total correlations were under the 0.20 minimum level of 
acceptance. A closer examination of the areas of failure revealed that the problem was 
limited in two items (“cleaning teeth or dentures” and “light physical activities”). Their 
exclusion from the instrument, led to an 8-item OIDP with very good internal 
consistency. So, in theory, it could be argued that the application of OIDP in elderly 
people in Great Britain should consist of eight instead of ten items. This was also 
related to the extremely low prevalence of those two items, as only 3 people, in a 
sample of 743, reported each of those impacts. But the marginal reliability should not 
constitute the only reason for dropping an item from an instrument, especially when the 
results on validity were successful and the theoretical basis of the instrument is sound. 
For this study, in particular, the debate about whether OIDP index should consist of 
eight or ten items seems unnecessary. As the main objective of this study is the 
comparison between Greek and British people and the reliability and validity of the 10- 
item OIDP version was so clearly established for the Greek sample, dropping those two 
items in the British version was not reinforced. For the purpose of achieving 
comparability between the two samples, OIDP consists of ten items in both.
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Table 4.5.1.1. Reliability analysis of OIDP index for Greek subjects (N=681): OIDP items Correlation matrix.

OIDP items Eating Speaking Cleaning Light physical 
activities

Going out Relaxing Sleeping Smiling Emotional
stability

Social
contacts

Eating 1.000

Speaking 0.400 1.000

Cleaning 0.168 0.180 1.000

Light physical 
activities

0.251 0.179 0.209 1.000

Going out 0.192 0.255 0.214 0.365 1.000

Relaxing 0.202 0.192 0.146 0.424 0.199 1.000

Sleeping 0.236 0.201 0.157 0.263 0.110 0.569 1.000

Smiling 0.299 0.275 0.322 0.223 0.152 0.184 0.123 1.000

Emotional stability 0.413 0.337 0.253 0.290 0.231 0.275 0.234 0.372 1.000

Social contacts 0.418 0.440 0.313 0.339 0.269 0.334 0.320 0.465 0.557 1.000

ALPHA = 0.769

STANDARDIZED ITEM ALPHA = 0.795
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Table 4.5.1.2. Reliability tests of OIDP items in the Greek subjects
(N=681): Corrected item-total correlation and Alpha if item deleted.

OIDP ITEMS Corrected Item-Total 
Correlation

Alpha if Item Deleted

Eating 0.507 0.764

Speaking 0.484 0.743

Cleaning 0.343 0.761

Light physical activities 0.427 0.755

Going out 0.343 0.765

Relaxing 0.432 0.757

Sleeping 0.375 0.757

Smiling 0.460 0.746

Emotional stability 0.577 0.727

Social contacts 0.675 0.716

ALPHA = 0.769

STANDARDIZED ITEM ALPHA = 0.795
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Table 4.5.1.3. Validity tests for the OIDP index in the Greek subjects 
(N=681): Non-parametric tests (Kruskal-Wallis) for the comparison o f  
OIDP scores between different categories of outcome measurements: 
mean ranks and p values corrected for ties.

Variables / categories Mean Rank 
(OIDP scores)

P

‘Intermediate’ Oral Impacts 0.000

No problem 250

One problem 295

Two problems 335

Three problems 401

Perceived Treatment Need 0.000

Yes 402

No 281

Don’t know 299

Oral Health Satisfaction 0.000

Very satisfied 253

Fairly satisfied 319

Neither nor 382

Fairly dissatisfied 446

Very dissatisfied 553

Perceived General Health 0.000

Excellent 255

Very Good 318

Good 328

Fair 369

Poor 421
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Table 4.5.2.1. Reliability
matrix.

analysis of OIDP index for British participants (N=735): OIDP items Correlation

OIDP items Eating Speaking Cleaning Light physical 
activities

Going out Relaxing Sleeping Smiling Emotional
stability

Social
contacts

Eating 1.000

Speaking 0.476 1.000

Cleaning 0.068 -0.008 1.000

Light physical 
activities

-0.016 -0.009 -0.003 1.000

Going out 0.109 0.120 -0.005 0.421 1.000

Relaxing 0.213 0.152 -0.004 -0.005 0.261 1.000

Sleeping 0.192 0.186 -0.006 0.428 0.396 0.745 1.000

Smiling 0.289 0.151 -0.005 -0.006 -0.010 0.061 0.043 1.000

Emotional stability 0.399 0.290 -0.006 -0.007 0.075 0.275 0.304 0.369 1.000

Social contacts 0.276 0.399 -0.007 -0.008 0.156 0.425 0.378 0.124 0.148 1.000

ALPHA = 0.691

STANDARDIZED ITEM ALPHA = 0.678
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Table 4.5.2.2. Reliability tests of OIDP items in the British subjects
(N=735): Corrected item-total correlation and Alpha if item deleted.

OIDP ITEMS Corrected Item-Total 
Correlation

Alpha if Item Deleted

Eating 0.473 0.668

Speaking 0.457 0.647

Cleaning 0.018 0.703

Light physical activities 0.154 0.697

Going out 0.261 0.683

Relaxing 0.496 0.645

Sleeping 0.507 0.636

Smiling 0.257 0.683

Emotional stability 0.459 0.649

Social contacts 0.452 0.653

ALPHA = 0.691

STANDARDIZED ITEM ALPHA = 0.678
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Table 4.5.2.3. Validity tests for the OIDP index in the British subjects 
(N=743): Non-parametric tests (Kruskal-Wallis) for the comparison o f  
OIDP scores between different categories of outcome measurements: 
mean ranks and p values corrected for ties.

Variables /  categories Mean Rank 

(OIDP scores)

P

^Intermediate’ Oral Impacts 0.000

No problem 329

One problem 348

Two problems 370

Three or more problems 445

Perceived Treatment Need * 0.000

Yes 408

No 351

Don’t know 365

Perceived General Health ** 0.002

Very Good 350

Good 366

Fair 388

Bad 431

Very Bad 430

* It refers to 739 persons, as 4 subjects refused to reply and were excluded.
** It refers to 740 persons, as 3 subjects refused to reply and were excluded.
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4.6. PREVALENCE OF ORAL IMPACTS (OIDP INDEX)

4.6.1. GREEK SAMPLE

The prevalence of oral impacts, measured by the OIDP index, was very high for the 
Greek sample. 40% of the dentate and 47.6% of the edentulous participants experienced 
at least one OIDP impact in the last six months (Table 4.6.1.1). Almost all of them also 
reported that it affected their everyday life. Out of the 179 dentate respondents that 
experienced an impact in the previous six months, only 4 reported that their everyday 
living was not affected by it.

The most prevalent OIDP impact was “difficulty eating”, reported by 29.9% of the 
dentate and 41.2% of the edentulous. A variety of other oral impacts were also quite 
prevalent. “Difficulty speaking” was experienced by 9.4% of dentate and 14.2% of 
edentulous subjects, “lack of emotional stability” was reported by 9.6% of dentate and 
10.3% of edentulous, “avoiding showing teeth or dentures when smiling” by 9.2% of 
dentate and 6.0% of edentulous and “lack of enjoyment of social contacts” by 6.5% of 
dentate and 9.0% of edentulous. Fewer respondents experienced difficulties “sleeping” 
(4.7% of dentate and 4.3% of edentulous) and “cleaning teeth or dentures” (4.5% of 
dentate and only 1.3% of edentulous) in the previous six months, while the remaining 
impacts were even less prevalent.

With the exception of the impact on “smiling”, and this only for nine dentate 
respondents, all people that experienced an OIDP impact in the previous six months 
reported also that it had affected their everyday life. In general, the prevalence of OIDP 
impacts was higher for edentulous than for dentate people. This was the case for the 
proportion of subjects that had experienced any impact, as well as for the majority of 
the OIDP items. The only impacts that had proportionately higher prevalence in dentate 
subjects were related to “cleaning teeth or dentures”, “smiling” and “sleeping”.

4.6.2. BRITISH SAMPLE

A striking finding in relation to the prevalence of oral impacts in the British sample 
referred to the marked differences between the number of respondents that reported 
having experienced an oral impact in the previous six months and those that reported 
that the experienced oral impact had affected their daily living. While this phenomenon 
was observed only for the impact on “smiling” in the Greek dentate sample, in the 
British sample it represented the rule rather than the exception, and it appeared in both 
the dentate and edentulous subjects and in the vast majority of the items of OIDP index.
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Of the 399 dentate participants, 78 (19.5%) experienced at least one OIDP impact in the 
past six months, but only 49 (12.3%) reported that the experienced impact(s) had 
affected their everyday living (Table 4.6.2.1). As in the Greek sample, the most 
prevalent impact was “difficulty eating”; 10.5% of the dentate experienced this impact 
due to oral health problems in the past six months, but fewer (7.5%) reported that it had 
affected their daily living. “Avoiding showing their teeth or dentures when smiling” and 
“difficulty speaking” due to oral health conditions were reported by 5% and 3.8% 
respectively, but 1.8% of dentate respondents in each case said that this had affected 
their daily living. The items on “lack of emotional stability”, “sleeping” and “cleaning 
teeth or dentures” were less prevalent, while the remaining oral impacts were very rare.

Of the 344 edentulous participants, 74 (21.5%) experienced at least one OIDP impact in 
the past six months, but only 56 (16.3%) reported that the experienced impact(s) had 
affected their everyday living (Table 4.6.2.2). Once again, “difficulty eating” was the 
most common oral impact, experienced by 14.2%, but affecting the daily living in 
11.9% of the edentulous subjects. A variety of other oral impacts were also quite 
conunon among edentulous people. “Difficulty speaking” was experienced by 5.5%, 
“lack of enjoyment of social contacts”, “lack of emotional stability” and “smiling” were 
each reported by 4.1% and “difficulty sleeping” by 3.8%. In terms of their effect on the 
daily living of the respondents, the prevalence was lower in every case; “speaking” 
impacts affected the daily life in 4.7%, “social contacts” in 3.8%, “emotional stability” 
in 3.5%, “smiling” in 2.9%, “going out” in 2.6% and “sleeping” in 2.0%. The 
remaining impacts were extremely rare.

In general, a slightly higher proportion of edentulous (21.5%) than dentate British 
subjects (19.5%) reported at least one oral impact in the past six months. This was also 
the case for all OIDP items, with the exception of “cleaning teeth or dentures” and 
“smiling”, which were proportionately more common in dentate subjects (Table 
A21.1). When the proportions of the respective samples that had experienced at least 
one oral impact that affected their everyday living were compared, the difference 
between edentulous and dentate respondents was bigger (16.3% of edentulous, 12.3% 
of dentate subjects). All items, except from “cleaning teeth or dentures”, were 
proportionately more common in the edentulous rather than the dentate British sample 
(Table A21.2).

The comparison of the prevalence of the different OIDP impacts between countries was 
done on two levels, following the respective distinction in the British sample; one level 
referred to the reported experience of OIDP impacts and the second to the experience of
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OIDP impacts that affected the respondent’s daily life. As the differences among the 
two levels within a country were almost exclusively observed in the British sample, it 
could be expected that the differences between the Greek and the British dentate 
subjects would be higher when the experienced impacts that affected everyday living, 
and not just the experienced impacts, were taken into account.

In relation to the comparison between Greek and British dentate respondents, the 
prevalence of all oral impacts on daily performance was much higher in the Greek than 
in the British dentate subjects for both levels of measurement (Tables A21.3 and 
A21.4). Overall, oral impacts that affected everyday living were over three times more 
prevalent in the Greek rather than the British dentate sample (39.1% for the Greek to 
12.3% for the British). The magnitude of difference was even bigger for the most 
common oral impacts on “eating” (29.9% to 7.5%), “speaking” (9.4% to 1.8%), 
“emotional stability” (9.6% to 1.5%) and “smiling” (7.1% to 1.8%).

As for the dentate samples, proportionately more Greek than British edentulous 
participants had experienced an oral impact (Table A21.5). This was also the case for 
the different OIDP items, with the exception of the quite uncommon items on “going 
out to shop or visit someone” and “relaxing”. The differences between the edentulous 
samples across countries were much larger on the second level of measurement, namely 
the prevalence of oral impacts that affected daily life (Table A21.6). Overall, the Greek 
edentulous participants had almost three times higher prevalence of oral impacts that 
affected everyday living than their British counterparts (47.6% to 16.3%). The same 
magnitude of difference (three times) was observed for difficulty “speaking” and 
“retaining emotional stability”, while it was even bigger for the most common oral 
impact on “eating” (41.2% to 11.9%).
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Table 4.6.1.1. Prevalence of oral impacts in the Greek dentate (N = 448)  
and edentulous (N=233) participants: actual numbers and percentages o f  
people that experienced OIDP impacts.

OIDP IMPACTS DENTATE 
Number Percent

EDENTULOUS 
Number Percent

Eating 134 29.9 96 41.2

Speaking 42 9.4 33 14.2

Cleaning 20 4.5 3 1.3

Light Physical activities 8 1.8 7 3.0

Going out 8 1.8 5 2.1

Relaxing 6 1.3 3 1.3

Sleeping 21 4.7 10 4.3

Sm iling 41* 9.2* 14 6.0

Emotional stability 43 9.6 24 10.3

Social contacts 29 6.5 21 9.0

Any Impact 179** 40.0** 111 47.6

* The dentate participants that experienced an impact in smiling that affected their daily 
living were 32 (7.1%).
** The dentate participants that experienced an impact that affected their daily living 
were 175 (39.1%).
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Table 4.6.2.1. Prevalence of oral impacts in the British dentate 
participants (N=399): actual numbers and percentages of participants 
that: a) experienced OIDP impacts, and h) experienced OIDP impacts 
that affected their daily living.

OIDP IMPACTS Experience 
Number Percent

Affect Daily Living 
Number Percent

Eating 42 10.5 30 7.5

Speaking 15 3.8 7 1.8

Cleaning 8 2.0 3 0.8

Light Physical activities 1 0.3 1 0.3

Going out 3 0.8 2 0.5

Relaxing 4 1.0 2 0.5

Sleeping 9 2.3 5 1.3

Sm iling 20 5.0 7 1.8

Emotional stability 10 2.5 6 1.5

Social contacts 5 1.3 3 0.8

Any Impact 78 19.5 49 12.3
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Table 4.6.2.2. Prevalence of oral impacts in the British edentulous 
participants (N=344): actual numbers and percentages of participants 
that: a) experienced OIDP impacts and h) experienced OIDP impacts that 
affected their daily living.

OIDP IMPACTS Experience 
Number Percent

Affect Daily Living 
Number Percent

Eating 49 14.2 41 11.9

Speaking 19 5.5 16 4.7

Cleaning 2 0.6 0 0.0

Light Physical activities 3 0.9 2 0.6

Going out 9 2.6 9 2.6

Relaxing 6 1.7 6 1.7

Sleeping 13 3.8 7 2.0

Sm iling 14 4.1 10 2.9

Emotional stability 14 4.1 12 3.5

Social contacts 14 4.1 13 3.8

Any Impact 74 21.5 56 16.3
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4.7. FREQUENCY AND SEVERITY OF ORAL IMPACTS (OIDP 
INDEX)

As mentioned previously, the score of each oral impact included in the OIDP index 
reflects its frequency over the last six months and the severity of its effect on everyday 
life. The frequency and severity pattern of the most prevalent oral impacts may highlight 
interesting points, otherwise masked under the more composite score, and facilitate a 
more informed explanation of possible OIDP score differences.

4.7.1. GREEK SAMPLE

Among the Greek dentate respondents that reported “eating” difficulties in the last six 
months, both the frequency and severity of the impact was considerable, as 59.0% 
experienced it for nearly every day or for a spell of more than three months and 54.5% 
reported that it had a severe effect on their daily living (Table 4.7.1.1). The most severe 
effects were observed for the impacts on “emotional stability”, “social contacts” and 
“sleeping”; 72.1%, 69.0% and 61.9% of the dentate respondents that experienced each 
of these impacts respectively reported that their effect on everyday life was either severe 
or very severe. In terms of frequency, the impacts on “emotional stability” and 
“sleeping” occurred nearly everyday or for a spell of more than three months in 53.3% 
and 57.1% of those that experienced them respectively, while lack of enjoyment of 
social contacts was less frequent.

71.4% of participants that experienced difficulty speaking reported that it was very 
frequent, but only 40% found that it had severe effect on their daily living. 45% of 
those that reported an impact on “cleaning teeth or dentures” were in the high frequency 
group, while an equal proportion was in the high severity group. The frequency and 
severity of the impact on “smiling” was even lower; 39.0% of those that experienced it 
reported that it was very frequent and less than 30% found that it had a severe or very 
severe effect on everyday life. In addition to that, 22.0% found that it had no effect on 
their life.

The frequency and severity pattern of the oral impacts for the edentulous participants 
(Table 4.7.1.2) demonstrated similarities with the dentate sample. As for the dentate 
respondents, high frequency and high severity were each reported by a considerable 
proportion of the edentulous respondents that experienced difficulty “eating” (64.6% 
and 50.0% respectively). The highest proportions, in terms of severity, were reported 
by the impacts on “emotional stability” (62.5%), “difficulty sleeping” (70.0%) and 
“lack of enjoyment of social contacts” (80.9%). Similar to the dentate sample, 58.3%
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and 47.6% of the edentulous that experienced “emotional stability” and “social contacts” 
impact respectively were in the high frequency group, but, unlike the dentate, a much 
higher 80% represented the high frequency category for difficulty sleeping.

Of the edentulous respondents that experienced difficulty speaking, 54.5% did so every 
day or for a spell of more than three months, but only 36.4% reported a severe effect on 
their daily living. Considerable differences between dentate and edentulous respondents 
were observed for the frequency distribution among those experienced an impact on 
“smiling”, with the edentulous demonstrating higher frequency; 64.3% of the affected 
edentulous subjects fell in the high frequency group and none chose the “no effect” 
option. Nevertheless, the severity pattern was comparable with the dentate, as only 
28.6% of the affected edentulous reported at least severe effect on their daily life.

While the different patterns of frequency and severity of the most prevalent impacts in 
terms of proportions of respondents that experienced those impacts were examined, 
more important from an epidemiologist’s point of view is to establish what these 
patterns represent for the whole population and not only the affected subjects (Tables 
A22.1 and A22.2 for dentate and edentulous respectively). The population patterns do 
not only reflect the respective patterns among the affected respondents, but also the 
prevalence of the different oral impacts in the population. Accordingly, 17.6% of 
dentate and 26.6% of edentulous respondents experienced difficulty eating nearly every 
day or for a spell of more than three months, while, in terms of severity, 16.3% of 
dentate and 20.6% of edentulous identified a severe effect on their daily living. 
Regarding the effect of the impact on “speaking”, 3.8% of the dentate and 5.2% of the 
edentulous opted for a severe effect on their daily life. 5.1% of the dentate and 6.0% of 
the edentulous sample reported very frequent difficulty retaining their mood, while 
6.9% of the dentate and 6.5% of the edentulous reported that its effect on their daily life 
was severe. The respective figures for the impact on “social contacts” were 2.7% for 
the frequency and 4.5 for the severity among the dentate, and 4.3% for the frequency 
and 7.3% for the severity among the edentulous. But even the less common OIDP items 
demonstrated considerable levels of oral impacts. 2.9% of dentate and 3.0% of 
edentulous sample reported severe effect on their daily living from difficulty sleeping 
due to problems with their mouth, and 2.7% of dentate and 1.7% of edentulous had the 
same effect due to impact on “smiling”.

4.7.2. BRITISH SAMPLE

Due to the low prevalence of oral impacts in the British dentate sample, only the impacts 
on “eating”, “speaking” and “smiling” were worth mentioning (Table 4.7.2.1). Their
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frequency among the respondents that experienced each of them was relatively low, as 
only around one third reported “nearly every day” or “for a spell of more than three 
months” (35.7%, 35.7% and 30.0% respectively). Their effect on daily life was even 
lower; of the dentate respondents that experienced each of those impacts, severe effect 
referred to only 14.3% for the impact on “eating”, 13.3% for “speaking” and 10.0% for 
“smiling”. Furthermore, “no effect” was reported by 65.0% for “smiling” and 53.3% 
“speaking”.

Due to the higher prevalence of oral impacts, the frequency and severity patterns of 
more OIDP items are mentioned for the British edentulous sample (Table 4.7.2.2). 
Both the frequency and severity of the “eating” difficulties were higher among the 
edentulous than the dentate respondents that experienced this impact. Of the edentulous 
that reported this impact, 59.2% were in the high frequency group, while, in terms of 
severity, 16.3% had no effect and 36.7% had a severe effect on their daily living due to 
that. In relation to difficulty “speaking”, edentulous participants that experienced the 
impact had considerably higher frequency and slightly higher severity than their dentate 
counterparts. 83.3% of the affected edentulous subjects reported a very frequent 
occurrence (“nearly every day” or “for a spell of more than three months”), but only 
15.8% felt that its effect was severe and another 15% felt that it had no effect at all.

The impact on “sleeping” had an extremely high frequency (83.4%) and comparatively 
high severity (50.0%) among the affected, although a considerable percentage (41.7%) 
reported that the impact had no effect on their daily living. A relatively high severity 
was also reported for “lack of emotional stability” and “lack of enjoyment of social 
contacts”; for each impact, 35.7% felt that its effect was severe, but more importantly, 
none felt that there was no effect at all. Finally, high frequency was reported by 21.4% 
and high severity by only 7.1% of the edentulous respondents that experienced a 
“smiling” impact, figures lower even from the British dentate.

When the frequency and severity distribution referred to the whole dentate or 
edentulous British sample and not only the affected subjects (Tables A22.3 and A22.4 
respectively), the pattern between affected dentate and edentulous participants was also 
influenced by differences in the overall prevalence of the different impacts. Difficulty 
eating nearly every day or for a period of more than three months was experienced by 
3.8% of dentate and 8.4% of edentulous participants, while 1.5% and 5.2% 
respectively reported that this impact had a severe effect on their daily life. High 
frequency for the impacts on “speaking” and “smiling” was reported by 1.3% and 1.5% 
of dentate and 4.3% and 0.9% of edentulous respectively, but very few participants 
perceived the effect of those impacts on daily life as severe; 0.5% for each in the
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dentate, 0.9% for “speaking” and 0.3% for “smiling” in the edentulous. Among British 
edentulous, 2.9% had very frequent difficulty sleeping, while 1.7% reported that it had 
severely affected their everyday life, and lower prevalence for high frequency, as well 
as severity, was observed for the impacts on “emotional stability” and “social contacts”.

Generally, the comparison of the frequency and severity distributions of the most 
prevalent oral impacts between countries demonstrated that, among the individuals that 
experienced the different oral impacts, these impacts were more frequent and more 
severe among the Greeks rather than the Britons. This conclusion was totally applicable 
for the dentate respondents, but there were two exceptions for the edentulous people, in 
relation to frequency only. Difficulty speaking and, to a lesser extent, difficulty sleeping 
were the only main impacts that were proportionately more frequent in the affected 
British than the Greek edentulous sample. When the comparison between countries 
referred to the frequency and severity of oral impacts in the whole sample and not only 
its affected members, the differences were huge, with Greek dentate and edentulous 
respondents having experienced all the main impacts in high frequency and severity in 
much greater proportions than their British counterparts. The magnitude of these 
differences could be explained by the higher prevalence, together with the higher 
frequency and severity of the impacts in the Greek rather than the British sample.
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Table 4.7.1.1. Greek dentate sample (N=448): frequency and severity of the most common Oral Impacts on Daily
Performance among the participants that experienced each impact.

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

Number of 
subjects that 

experienced 
oral impact 

on daily 
performance

FREQUENCY
(Percentage)

SEVERITY
(Percentage)

Less often than 
twice a month 
or for a spell of 
up to a month

1-4 times a 
week or for 
a spell of 
1-3 months

Nearly
everyday or for 
a spell of more 
than 3 months

N o 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 134 15.7 25.3 59.0 0.0 21.6 23.9 54.5

Emotional stability 43 27.9 18.6 53.5 0.0 11.6 16.3 72.1

Speaking 42 19.1 9.5 71.4 0.0 35.7 23.8 40.5

Sm iling 41 2.4 58.6 39.0 22.0 24.4 24.4 29.2

Social contacts 29 41.4 17.2 41.4 0.0 13.8 17.2 69.0

Sleeping 21 23.8 19.1 57.1 0.0 23.8 14.3 61.9

Cleaning 20 15.0 40.0 45.0 0.0 30.0 25.0 45.0

160



Table 4.7.1.2. Greek edentulous sample (N=233): frequency and severity of the most common Oral Impacts on
Daily Performance among the participants that experienced each impact.

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

Number of 
subjects that 

experienced 
oral impact 

on daily 
performance

FREQUENCY
(Percentage)

SEVERITY
(Percentage)

Less often than 
twice a month 
or for a spell of 
up to a month

1-4 times a 
week or for 
a spell of 
1-3 months

Nearly every 
day or for a 
spell of more 
than 3 months

N o 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 96 19.8 15.6 64.6 0.0 27.1 22.9 50.0

Speaking 33 21.2 24.3 54.5 0.0 33.3 30.3 36.4

Emotional stability 24 29.2 12.5 58.3 0.0 16.7 20.8 62.5

Social contacts 21 23.8 28.6 47.6 0.0 0.0 19.1 80.9

Sm iling 14 0.0 35.7 64.3 0.0 7.1 64.3 28.6

Sleeping 10 0.0 20.0 80.0 0.0 20.0 10.0 70.0
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Table 4.7.2.1. British dentate sample (N=399): frequency and severity of the most common Oral Impacts on Daily
Performance among the participants that experienced each impact.

ORAL IMPACTS
Number of 
subjects that

FREQUENCY
(Percentage)

SEVERITY
(Percentage)

ON DAILY 

PERFORMANCE

experienced 
oral impact 

on daily 
performance

Less often than 
twice a month 
or for a spell of 
up to a month

1-4 times a 
week or for 
a spell of 
1-3 months

Nearly every 
day or for a 
spell of more 
than 3 months

N 0 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 42 33.3 31.0 35.7 28.6 35.7 21.4 14.3

Sm iling 20 15.0 55.0 30.0 65.0 20.0 5.0 10.0

Speaking 15* 64.3 0.0 35.7 53.3 26.7 6.7 13.3

* 1 subject has missing data in the frequency variable.
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Table 4.T.2.2. British edentulous sample (N=344): frequency and severity of the most common Oral Impacts on
Daily Performance for participants that experienced each impact.

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

Number of 
subjects that 

experienced 
oral impact 

on daily 
performance

FREQUENCY
(Percentage)

SEVERITY
(Percentage)

Less often than 
twice a month 
or for a spell of 
up to a month

1-4 times a 
week or for 
a spell of 
1-3 months

Nearly every 
day or for a 
spell of more 
than 3 months

N 0 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 49 20.4 20.4 59.2 16.3 24.5 22.5 36.7

Speaking 19* 0.0 16.7 83.3 15.8 36.8 31.6 15.8

Emotional stability 25.0 33.3 41.7 0.0 35.7 28.6 35.7

Social contacts 14* 15.4 61.5 23.1 0.0 21.4 42.9 35.7

Sm iling 14 28.6 50.0 21.4 28.6 28.6 35.7 7.1

Sleeping 8,3 8.3 83.4 41.7 0.0 8.3 50.0

* 1 subject has missing data for frequency.
** 2 subjects have missing data for frequency.
***1 subject has missing data for frequency and 1 for severity.
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4.8. RELATIONSHIPS OF ORAL IMPACTS WITH SOCIO
DEMOGRAPHIC FACTORS, PERCEIVED GENERAL HEALTH AND  
CLINICAL VARIABLES

Having assessed the prevalence and measured the frequency and severity distributions 
of the different oral impacts of the OIDP index in the dentate and edentulous samples in 
Greece and Great Britain, this section aims to investigate the relationships between oral 
impacts, as expressed by the total score of the OIDP index, and main sociodemographic 
variables, perceived general health and clinical variables. The values of the OIDP score 
range from 0 to 100, but the majority of dentate and edentulous participants in both 
countries had a score of 0. This indicated that the OIDP score was not normally 
distributed, a finding reinforced by subsequent tests of normality. Consequently, non- 
parametric statistics were used; specifically, the Mann-Whitney test was used when the 
explanatory variable was binary, and the Kruskal-Wallis test was used when it was 
categorical with more than two categories (Altman, 1991).

The non-clinical explanatory variables were common for both dentate and edentulous 
participants and consisted of age group, sex, education level, and perceived general 
health, because general health closely relates to oral health in elderly people. The clinical 
measures are different between dentate and edentulous people, and were described in 
the methodology. As all the relevant clinical measures for edentulous people relate to the 
quality of dentures, and because almost all edentulous participants were wearing 
denture(s), the edentulous participants that did not wear any denture at all were 
excluded from any further analysis. They were 3 people in the Greek and 7 people in 
the British sample. Consequently, the Greek edentulous sample consisted of 230 people 
and the British edentulous of 337 people.

4.8.1. GREEK SAMPLE

Non-clinical variables

Among the Greek dentate participants, no significant differences were detected in OIDP 
scores between participants from different age group (p=0.553), sex (p=0.452), or 
education level (p=0.338), but the relationship between OIDP scores and perceived 
general health was extremely significant (p=0.000) (Table 4.8.1.1). With the exception 
of the similar OIDP scores between those that perceived their general health as either 
“good” or “very good”, the better the perception of general health status the lower the 
OIDP score.
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With respect to the Greek edentulous sample, the identical mean ranks showed that 
there were no differences in OIDP scores between 65-74 years-old and 75 years-old or 
older respondents (p=0.993), as well as between subjects of lower and higher 
education (p=0.979) (Table 4.8.1.1). Unlike the dentate sample, the relationship 
between OIDP scores and sex revealed statistically significant results among the 
edentulous participants (p=0.040). Females had higher impact scores than males. 
Regarding the relationship of OIDP with perceived general health, the differences in the 
OIDP scores between the different categories of perceived general health were not 
sufficient to reach a statistically significant result (p=0.440), like in the Greek dentate 
sample.

Clinical variables

The relationship between the OIDP scores and the number of teeth present in the mouth 
was highly significant for the Greek dentate subjects (p=0.001). As observed from the 
mean ranks, the participants with 21-32 teeth experienced much lower levels of oral 
impacts than those with 11-20 teeth, who in turn, had lower OIDP scores from the 
subjects with 1-10 teeth (Table 4.8.1.2). The relationship between OIDP scores and the 
number of decayed teeth was not statistically significant (p=0.495), but the opposite 
happened for filled teeth (p=0.021); the higher their number, the lower the OIDP score, 
with the difference being considerable between subjects with 9 or more and those with 
4-8 filled teeth. The differences in oral impacts scores between the different groups of 
dentate respondents, according to their DMF-T, were not significant (p=0.244).

Participants with at least one decayed root had higher OIDP scores than those without 
root decay, and the same was the case for those without root fillings or with mobile 
teeth in comparison to participants with at least one filled root or no tooth mobility 
respectively, but the results narrowly failed to reach statistical significance (p=0.066 for 
decayed roots, p= 0.106 for filled roots, p=0.079 for mobile teeth). On the contrary, 
the dichotomisation of root caries index showed in a statistically significant manner 
(p=0.002) that the participants with RCI score over 0.3 had higher impacts score than 
the rest of the dentate sample.

The relationship between oral impacts and unfilled anterior spaces was highly 
significant (p=0.000); participants with no anterior spaces had much lower OIDP scores 
than those with anterior spaces. Significance characterised also the relationships 
between oral impacts and natural occluding pairs (p=0.000), as well as natural posterior 
occluding pairs (p=0.003). In general, people with 9-16 occluding pairs of natural teeth
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(NOPs) or 4-10 natural POPs experienced lower levels of impacts, when compared to 
1 those with 0-8 natural occluding pairs or 0-3 natural POPs respectively (Table 4.8.1.2).

In relation to the edentulous sample, all three clinical measures of denture quality related 
significantly to the OIDP score (p=0.000 for adaptation and retention, and 0.004 for 
extension). Subjects, whose denture(s) were clinically judged to have inadequate 
adaptation (stability) or inadequate retention or were overextended had much higher oral 
impact levels in comparison to the participants that had no such problems (Table 
4.8.1.3).

4.8.2. BRITISH SAMPLE 

Non-clinical variables

As with the Greek dentate sample, the British dentate subjects revealed no significant 
differences in the OIDP scores between the different age groups (p=0.595), sexes 
(p=0.528) or education levels (p=0.637), but the relationship between OIDP scores and 
perceived general health was significant (p=0.034) (Table 4.8.2.1). With the exception 
of the two subjects that perceived “very bad” general health and still had comparatively 
very low OIDP score, the better the perception of general health status the lower the 
OIDP score. The only difference worth mentioning related to the opposite direction of 
the relationship between OIDP score and education level between Greek and British 
dentate participants; the oral impact score was higher for British dentate subjects that 
belonged to the group of higher education, while the opposite happened in the Greek 
dentate sample. Nevertheless, both relationships were not significant.

Like in the Greek edentulous sample, the relationships between OIDP and age group or 
education were not significant among the British edentulous (p=0.340 and p=0.099 
respectively) (Table 4.8.2.1). Instead of the non-directional relationship between OIDP 
score and education level in the Greek edentulous, British edentulous people of the high 
education level group demonstrated higher oral impact scores than low education 
participants, but the result was marginally over the significance threshold. In terms of 
gender, British edentulous females experienced higher impacts than males, but unlike 
the Greek edentulous, the differences were not significant (p=0.144). As for the British 
dentate, the only statistically significant relationship between impact scores and non- 
clinical variables in the British edentulous sample was the inverse relationship between 
OIDP score and perceived general health status (p=0.026). Apart from the similar oral 
impacts scores between those that perceived their general health as either “good” or
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“very good”, as well as either “bad” or “very bad”, the better the general health status 
the lower the OIDP score.

Clinical variables

None of the relationship between the OIDP scores and the number of teeth, number of 
decayed teeth or number of filled teeth was statistically significant. The mean ranks of 
OIDP scores for the different groups of participants, according to the number of their 
natural teeth, showed an opposite but insignificant (p=0.201) trend between the number 
of teeth and the level of oral impacts (Table 4.8.2.2). As for the Greek dentate sample, 
a trend for higher OIDP score with higher DMF-T in the British dentate subjects could 
be seen from the mean ranks, but unlike the Greek sample, it was very significant 
(p=0.000). These results highlighted an interesting difference between DMF-T and its 
components, although, as already explained in the methodology, more value is attached 
to the components than the index, due to conceptual clarity and relevance.

Unlike the Greek dentate sample, the relationships between OIDP score and root caries 
measures were clearly insignificant (Table 4.8.2.2). There were great similarities 
between the Greek and the British dentate samples concerning the relationship between 
oral impact score and tooth mobility. British participants with at least one mobile tooth 
had higher OIDP scores from dentate subjects without mobile teeth, but statistical 
significance was marginally not reached (p=0.097).

There was no difference at all in the OIDP scores between subjects that did and did not 
have any unfilled anterior spaces. The mean ranks of OIDP scores for subjects with and 
without unfilled anterior spaces were almost identical and the p value was 0.875 (Table 
4.8.2.2). This finding was in marked contrast with the respective figures for the Greek 
dentate sample. It seemed that appearance problems, as indicated by the presence of 
gaps in the anterior region of the mouth, were very strongly related to the overall score 
of oral impacts in the Greek dentate sample, but made no difference at all to their British 
counterparts. Regarding the relationship of oral impacts to the variables for natural tooth 
contacts in the British sample, participants with 9-16 natural occluding pairs (NOPs) 
had lower OIDP scores than subjects with 0-8 NOPs and the same happened between 
subjects with 4-10 POPs and subjects with 0-3 POPs. The relationship was statistically 
significant for natural occluding pairs (p=0.02), but not for natural POPs (p=0.11). In 
general, they were comparable, though of lower significance, with the respective 
relationships for the Greek dentate sample.
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As with the Greek edentulous sample, British edentulous participants with inadequate 
denture(s), in terms of adaptation or retention, had significantly higher OIDP scores 
than those without such problems (p=0.022 for adaptation, p=0.007 for retention). 
Unlike the Greek edentulous though, the relationship between OIDP score and denture 
extension was not significant (p=0,597), although the mean ranks of OIDP scores 
indicated that people with overextended denture(s) tended to have higher oral impacts 
score than those with adequately or under-extended dentures (Table 4.8.2.3).
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Table 4.8.1.1. Comparison of OIDP scores between different categories 
of sociodemographic variables in the Greek dentate participants (N = 448)  
and the Greek edentulous participants that wear denture(s) (N =230): 
mean ranks, and p values corrected for ties.

Variables / categories

Mean Rank 

(OIDP scores)

P

Dentate Edentulous Dentate Edentulous

Age group 0.553 0.993
65-74 years 222 115
75+ years 229 115

Sex 0.452 0.040
Male 218 104
Female 227 121

Education level 0.338 0.979
Low 227 115
High 214 115

Perceived General Health 0.000 0.440
Excellent 164 93
Very Good 211 107
Good 210 116
Fair 246 119
Poor 288 132

169



Table 4.8.I.2. Comparison of OIDP scores between different categories
of clinical variables in the Greek dentate participants (N=448): mean
ranks, and p values corrected for ties.

Variables / categories Mean Rank (OIDP scores) P

Number of teeth 0.001
1-10 teeth 244
11-20 teeth 230
21-32 teeth 196

Decayed teeth 0.495
No decay 218
One tooth 219
Two or more teeth 232

Filled teeth 0.021
No fillings 240
1-3 teeth 236
4-8 teeth 226
9-22 teeth 196

DMF-T 0.244
0-22 teeth 212
23-27 teeth 229
28-32 teeth 232

Decayed Roots 0.066
No decayed roots 218
1-11 roots 240

Filled Roots 0.106
No filled roots 228
1-7 roots 203

Root Caries Index (RCI) 0.002
Up to 0.3 216
Over 0.3 256

Tooth Mobility 0.079
No mobile teeth 214
1-15 teeth 233

Unfilled Anterior Spaces 0.000
No anterior spaces 212
Anterior spaces 284

Natural Occluding Pairs 0.000
0-8 pairs 238
9-16 pairs 199

Natural POPs 0.003
0-3 POPs 236
4-10 POPs 203
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Table 4.8.I.3. Comparison of OIDP scores between different categories
of clinical variables in the Greek edentulous participants that wear
denture(s) (N=230): mean ranks, and p values corrected for ties.

Variables /  categories Mean Rank (OIDP scores) P

Denture Adaptation 0.000
Adequate 105
Inadequate 136

Denture Retention 0.000
Adequate 103
Inadequate 135

Denture Extension 0.004
Adequate 111
Overextended 145
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Table 4.8.2.I. Comparison of OIDP scores between different categories 
of sociodemographic variables in the British dentate participants 
(N=399) and the British edentulous participants that wear denture(s) 
(N=337): mean ranks, and p values corrected for ties.

Variables /  categories

Mean Rank 

(OIDP scores)

P

Dentate Edentulous Dentate Edentulous

Age group 0.595 0.340
65-74 years 198 173
75+ years 201 166

Sex 0.528 0.144
Male 198 163
Female 202 173

Education level 0.637 0.099
Low 198 165
High 201 179

Perceived General Health* 0.034 0.026
Very Good 185 163
Good 201 162
Fair 212 171
Bad 215 214
Very Bad 175 210

* 398 dentate participants and 335 edentulous participants with denture(s) had valid data 
for Perceived General Health.
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Table 4.S.2.2. Comparison of OIDP scores between different categories
of clinical variables in the British dentate participants (N=399): mean
ranks, and p values corrected for ties.

Variables / categories Mean Rank (OIDP scores) P

Number of teeth 0.201
1-10 teeth 207
11-20 teeth 198
21-32 teeth 192

Decayed teeth 0.421
No decay 201
One tooth 193
Two or more teeth 204

Filled teeth 0.966
No fillings 202
1-3 teeth 197
4-8 teeth 199
9-22 teeth 200

DMF-T 0.000
0-22 teeth 188
23-27 teeth 195
28-32 teeth 222

Decayed Roots 0.290
No decayed roots 203
1-11 roots 196

Filled Roots 0.881
No filled roots 199
1-7 roots 200

Root Caries Index (RCI) 0.344
Up to 0.3 197
Over 0.3 204

Tooth Mobility 0.097
No mobile teeth 194
1-15 teeth 205

Unfilled Anterior Spaces 0.875
No anterior spaces 199
Anterior spaces 200

Natural Occluding Pairs 0.026
0-8 pairs 204
9-16 pairs 187

Natural POPs 0.115
0-3 POPs 203
4-10 POPs 191
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Table 4.8.2.3. Comparison of OIDP scores between different categories
of clinical variables in the British edentulous participants that wear
denture(s) (N=337): mean ranks, and p values corrected for ties.

Variables /  categories Mean Rank (OIDP scores) P

Denture Adaptation 0.022
Adequate 164
Inadequate 181

Denture Retention 0.007
Adequate 162
Inadequate 180

Denture Extension 0.597
Adequate 168
Overextended 173

174



4.9. EATING IMPACTS BY SOCIODEMOGRAPHIC FACTORS, 
PERCEIVED GENERAL HEALTH AND CLINICAL VARIABLES

After the investigation of the relationship between the total oral impacts and the main 
sociodemographic and clinical variables, the aim of this section is to examine similar 
relationships with a more specific oral impact and not the total impacts score. By far the 
most prevalent QIDP item in both dentate and edentulous samples in both countries 
referred to difficulties eating due to oral conditions and problems. Its effect on the total 
OIDP score was considerably higher than any other item specific score. As with the 
total OIDP score, the eating specific OIDP score was not normally distributed in neither 
Greek nor British, neither dentate nor edentulous samples. Consequently, the same 
non-parametric statistical tests (Mann-Whitney for binary variables, Kruskal-Wallis for 
variables with more than two categories) were used.

4.9.1. GREEK SAMPLE

Non-clinical variables

As for the total OIDP score, no significant relationship was observed in the Greek 
dentate sample between eating specific OIDP score and age group (p=0.676), sex 
(p=0.585), and education level (p=0.969), but the relationship between eating specific 
OIDP scores and perceived general health was extremely significant (p=0.000) (Table
4.9.1.1). As seen from the mean ranks of OIDP scores, participants that perceived their 
general health as either “fair” or “poor” had higher eating OIDP score than the rest of 
the Greek dentate sample. The resemblance of the mean ranks of eating OIDP scores 
between the two education groups revealed a slightly different pattern from the 
respective relationship with the total OIDP score, but both relationships were not 
statistically significant.

Like for the respective relationships regarding the total OIDP score, Greek edentulous 
females experienced significantly higher eating OIDP scores than males (p=0.046), 
while no significant differences in eating OIDP scores were identified between different 
age groups (p=0.347), and education levels (p=0.907). As for the dentate participants, 
the mean ranks of OIDP scores showed that there was no difference whatsoever 
between subjects belonging to different education levels. Like for the total score, but 
unlike for the eating score in the dentate sample, there were no significant differences 
(p=0.818) in the eating specific OIDP scores between the different categories of 
perceived general health.
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Clinical variables

As for the total OIDP score, there was a clearly significant trend (p=0.003) regarding 
eating specific OIDP scores among the Greek dentate participants, according to the 
number of teeth present in their mouth; participants with 21-32 teeth experienced much 
less eating difficulties from those with 11-20 teeth, who in turn, had less difficulties 
eating from those with 1-10 teeth (Table 4.9.1.2). Subjects with nine or more filled 
teeth had much higher eating OIDP scores than the rest of the Greek dentate sample 
(p=0.001), while higher levels of eating impacts due to oral problems were experienced 
by those that had two or more decayed teeth or belonged to a higher DMF-T group, but, 
as for the total OIDP score, those two relationships failed to reach statistical significance 
(p=0.192 and p=0.589 respectively).

Regarding root caries measures, participants with at least one decayed root or with no 
filled roots or with RCI score over 0.3 had higher eating specific OIDP scores when 
compared to subjects with no decayed roots or at least one filled root or lower RCI 
score (Table 4.9.1.2). The results were significant for decayed roots (p=0.028), and 
filled roots (p=0.020), but marginally non-significant for RCI (p=0.054). In relation to 
tooth mobility, participants that experienced tooth mobility had significantly higher 
eating impacts than those that did not have any mobile teeth (p=0.007). When compared 
to the respective relationships for the total OIDP score, despite the evident resemblance 
in the direction and the p values, there were differences in the statistical significance for 
the root caries and tooth mobility variables. This was due to the fact that the p values 
were either under or marginally over the agreed level of significance.

As for the total OIDP score, subjects without unfilled anterior spaces had significantly 
lower eating specific OIDP scores than those with unfilled anterior spaces (p=0.000). 
The same applied for participants with 9-16 pairs of natural occluding teeth in 
comparison to those with 0-8 pairs (p=0.000), and for subjects with 4-10 natural 
posterior occluding pairs of teeth in comparison to those with 0-3 pairs (p=0.005).

Finally, in identical fashion with the total score in the edentulous sample, edentulous 
participants who wore denture(s) that had inadequate adaptation (stability) or retention 
or were overextended had significantly higher levels of eating difficulties in comparison 
to the edentulous participants with adequate dentures (p=0.000 for adaptation and 
retention, p=0.005 for extension) (Table 4.9.1.3).

176



4.9.2. BRITISH SAMPLE 

Non-clinical variables

Like the relationships for the total OIDP score, no significant relationships were 
observed between eating specific OIDP scores and age group (p=0.795), sex 
(p=0.213), and education level (p=0.652) in the British dentate sample (Table 4.9.2.1). 
On the other hand, the relationship between eating specific OIDP scores and perceived 
general health was significant (p=0.033). Without considering the two participants that 
reported their general health as “very bad”, subjects that perceived their general health 
as either “fair” or “bad” had higher eating OIDP score than those that perceived their 
general health as “good” or, especially, “very good”.

The comparison of eating specific OIDP scores between the different age groups, and 
sexes among the British edentulous participants followed the pattern of the respective 
relationships for the total OIDP score and revealed insignificant differences (p=0.372 
for age group, p=0.424 for sex) (Table 4.9.2.1). Unlike for the total score, statistical 
significance characterised the relationship of eating impacts and education level 
(p=0.038), with higher educated participants reporting higher levels of impacts, but not 
so for the relationship between eating impacts and perceived general health (p=0.107), 
although subjects that perceived their general health as “good” or “very good” had 
lower levels of eating difficulties than the rest of the British edentulous sample.

Clinical variables

British dentate respondents with 21-32 teeth experienced lower levels of eating 
difficulties from the subjects with 11-20 teeth, who in turn, had lower eating OIDP 
scores from the subjects with 1-10 teeth (Table 4.9.2.2). The differences were 
significant (p=0.035), unlike the respective differences for the total OIDP score (Table
4.8.2.2) where the mean ranks implied a similar but not significant relationship. No 
significant differences were identified in eating OIDP scores between the different 
groups of respondents, according to the number of decayed (p=0.368) and filled teeth 
(p=0.404). By contrast, the observed through the mean ranks trend for higher eating 
specific score with higher DMF-T in the British dentate sample was extremely 
significant (p=0.000) (Table 4.9.2.2).

In accordance with what happened for the total OIDP score, the relationship between 
eating specific OIDP score and root caries measures, as well as tooth mobility, did not 
reveal any significant result (p=0.751 for decayed roots, p=0.727 for filled roots.
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p=0.509 for RCI, p=0.168 for mobility). Regarding the relationship between eating 
difficulties and presence of unfilled anterior spaces, there was no significant difference 
(p=0.118) but, surprisingly, participants with unfilled anterior spaces experienced in 
general lower eating specific OIDP scores than those that had no such spaces (Table
4.9.2.2). This finding showed that the oral impacts on “eating” were not affected by 
clinical variables that relate more to appearance deficiencies. Nevertheless, this point 
could not be reinforced from the same relationship for the Greek dentate sample, as 
Greek dentate respondents with no anterior spaces had significantly lower eating 
specific OIDP scores than subjects with anterior spaces. Taking also into account the 
difference in the effect of unfilled anterior spaces on the total OIDP score between 
Greek and British dentate participants, it seemed that appearance problems, as measured 
by this variable, were very strongly related to both the overall and eating specific scores 
of oral impacts among the Greeks, but made no difference for the total OIDP score and 
showed an insignificant opposite trend for the eating specific OIDP score among the 
British.

In terms of tooth contacts, British dentate participants with 9-16 pairs of natural 
occluding teeth had significantly lower eating OIDP score compared to those with 0-8 
pairs (p=0.004), and participants with 4-10 natural posterior occluding pairs 
experienced significantly lower levels of eating impacts in comparison to those with 0-3 
pairs (p=0.024). While the total OIDP score was significantly related to natural 
occluding pairs of teeth only, the eating OIDP score demonstrated significant 
relationships with both measures of tooth contacts, thus highlighting the specific 
importance of tooth contacts for the eating ability of the person.

Finally, like for the overall oral impacts score, edentulous participants who wore 
denture(s) with inadequate adaptation or retention had significantly higher eating OIDP 
score in comparison to the edentulous participants with adequate dentures, but the 
respective differences for denture extension lacked statistical significance (Table
4.9.2.3). The p value was 0.003 for adaptation, 0.000 for denture retention and 0.079 
for extension.

In general, the effect of the different sociodemographic and clinical variables on the oral 
impacts on “eating” was very similar with their effect on the total OIDP score. This 
expected pattern of resemblance prevailed in both the dentate and edentulous samples in 
both countries.
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Table 4.9.1.1. Comparison of eating OIDP scores between different 
categories of sociodemograpbic variables in the Greek dentate 
participants (N=448) and the Greek edentulous participants that wear 
denture(s) (N=230): mean ranks, and p values corrected for ties.

Variables /  categories

Mean Rank 

(OIDP scores)

P

Dentate Edentulous Dentate Edentulous

Age group 0.676 0.347
65-74 years 223 111
75+ years 227 119

Sex 0.585 0.046
Male 220 105
Female 226 121

Education level 0.969 0.907
Low 224 115
High 224 116

Perceived General Health 0.000 0.818
Excellent 182 97
Very Good 221 117
Good 209 114
Fair 239 117
Poor 286 123
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Table 4.9.1.2. Comparison of eating OIDP scores between different
categories of clinical variables in the Greek dentate participants
(N=448): mean ranks, and p values corrected for ties.

Variables /  categories Mean Rank (OIDP scores) P

Number of teeth 0.003
1-10 teeth 239
11-20 teeth 232
21-32 teeth 200

Decayed teeth 0.192
No decay 215
One tooth 219
Two or more teeth 234

Filled teeth 0.001
No fillings 234
1-3 teeth 238
4-8 teeth 232
9-22 teeth 190

DMF-T 0.589
0-22 teeth 217
23-27 teeth 226
28-32 teeth 229

Decayed Roots 0.028
No decayed roots 217
1-11 roots 241

Filled Roots 0.020
No filled roots 229
1 -7 roots 197

Root Caries Index (RCI) 0.054
Up to 0.3 219
Over 0.3 243

Tooth Mobility 0.007
No mobile teeth 211
1-15 teeth 237

Unfilled Anterior Spaces 0.000
No anterior spaces 214
Anterior spaces 274

Natural Occluding Pairs 0.000
0-8 pairs 237
9-16 pairs 202

Natural POPs 0.005
0-3 POPs 234
4-10 POPs 206
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Table 4.9.1.3. Comparison of eating OIDP scores between different
categories of clinical variables in the Greek edentulous participants that
wear denture(s) (N=230): mean ranks, and p values corrected for ties.

Variables /  categories Mean Rank (OIDP scores) P

Denture Adaptation 0.000
Adequate 104
Inadequate 139

Denture Retention 0.000
Adequate 102
Inadequate 136

Denture Extension 0.005
Adequate 111
Overextended 144
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Table 4.9.2.1. Comparison of eating OIDP scores between different 
categories of sociodemograpbic variables in the British dentate 
participants (N=399) and the British edentulous participants that wear 
denture(s) (N=337): mean ranks, and p values corrected for ties.

Variables / categories

Mean Rank 

(OIDP scores)

P

Dentate Edentulous Dentate Edentulous

Age group 0.795 0.372
65-74 years 200 173
75+ years 199 167

Sex 0.213 0.424
Male 197 166
Female 204 171

Education level 0.652 0.038
Low 198 165
High 201 180

Perceived General Health* 0.033 0.107
Very Good 187 165
Good 202 165
Fair 208 178
Bad 205 191
Very Bad 184 219

* 398 dentate participants and 335 edentulous participants with denture(s) had valid data 
for Perceived General Health.
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Table 4.9.2.2. Comparison of eating OIDP scores between different
categories of clinical variables in the British dentate participants
(N=399): mean ranks, and p values corrected for ties.

Variables / categories Mean Rank (OIDP scores) P

Number of teeth 0.035
1-10 teeth 209
11-20 teeth 197
21-32 teeth 192

Decayed teeth 0.368
No decay 202
One tooth 193
Two or more teeth 201

Filled teeth 0.404
No fillings 205
1-3 teeth 201
4-8 teeth 202
9-22 teeth 193

DMF-T 0.000
0-22 teeth 190
23-27 teeth 198
28-32 teeth 216

Decayed Roots 0.751
No decayed roots 200
1-11 roots 199

Filled Roots 0.727
No filled roots 201
1-7 roots 199

Root Caries Index (RCI) 0.509
Up to 0.3 198
Over 0.3 202

Tooth Mobility 0.168
No mobile teeth 196
1-15 teeth 203

Unfilled Anterior Spaces 0.118
No anterior spaces 202
Anterior spaces 192

Natural Occluding Pairs 0.004
0-8 pairs 204
9-16 pairs 187

Natural POPs 0.024
0-3 POPs 203
4-10 POPs 190
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Table 4.9.2.3. Comparison of eating OIDP scores between different
categories of clinical variables in the British edentulous participants that
wear denture(s) (N=337): mean ranks, and p values corrected for ties.

Variables / categories Mean Rank (OIDP scores) P

Denture Adaptation 0.003
Adequate 163
Inadequate 182

Denture Retention 0.000
Adequate 161
Inadequate 182

Denture Extension 0.079
Adequate 166
Overextended 180
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4.10. RELATIONSHIP OF ORAL IMPACTS WITH SOCIO
DEMOGRAPHIC VARIABLES, PERCEIVED GENERAL HEALTH AND  
CLINICAL MEASURES AT THE SAME TIME

The most complex level of analysis carried out up to this point referred to bivariate 
analysis. But the outcome measure (oral impacts) could be influenced by non-clinical 
and clinical variables simultaneously. In order to trace the true relationships between the 
oral impacts and the clinical variables, the initial results would have to be adjusted. As 
the different clinical measures were used alternately, the adjustment process would help 
to avoid confounding by non-clinical variables. Evidently, bivariate is followed by 
multivariate analysis.

The appropriate statistical methods of analysis of variance or multiple regression were 
considered. As this study was not a designed experiment with structured data sets, 
analysis of variance could not be used and the only applicable statistical method referred 
to multiple regression. The frequency distribution and the subsequent tests of normality 
of OIDP scores showed that the outcome variable was not normally distributed and 
called for non-parametric (distribution-free) statistical methods to be used, namely 
logistic regression. This implied the categorisation of the outcome variable. For reasons 
already explained in methodology, the new outcome variable of the logistic regression 
equations is the dichotomous OIDP (Yes/No), thus separating participants with OIDP 
score bigger than zero from those that had OIDP score equal to zero.

The multiple regression model was complemented by a variety of clinical and non- 
clinical explanatory variables. The non-clinical variables were the sociodemographic 
variables on age group, sex and education level, as well as perceived general health 
status. Different clinical measures are applicable between dentate and edentulous 
people, thus determining separate analysis of those groups. As each represents the 
clinical oral status of the participants, clinical variables were not used simultaneously in 
the regression equations. With the exception of DMF-T and RCI for the dentate 
samples, all clinical variables mentioned in the methodology were included as 
explanatory variables, while posterior contacts data were further adjusted for the 
presence of denture(s).

The DMF-T and the RCI represent composite indicators made of the sum of 
components. Despite their inclusion in the initial analysis, more and conceptually 
relevant information is obtained by examining their components. Furthermore, their use 
in this stage would imply their use throughout the analysis. But the simultaneous use of 
DMF-T and RCI with their components, as would be the case in the final regression
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model attempting to adjust the relationship between country and oral impacts for various 
clinical and non-clinical measures, would lead to a severe overadjustment, due to their 
interrelation with their components. For these reasons, DMF-T and RCI were not 
included in any multivariate analyses examining the relationships between oral impacts 
and explanatory variables, but rather represented by their components. The number of 
decayed teeth, the number of filled teeth and the number of teeth, which is the opposite 
measure of the number of missing teeth, were used instead of the DMF-T. The number 
of decayed roots, and the number of filled roots represented the RCI.

As seen from the diagnostic criteria (Appendix 10), data on natural occluding pairs and 
natural posterior occluding pairs did not only refer to contacts between natural teeth, but 
fixed prosthesis were also counted. Removable prosthesis were excluded from the 
estimation of tooth contacts, but were considered in the calculation of tooth spaces. 
Nevertheless, the presence of removable denture(s) is a factor that should be 
considered, because it can significantly affect the dental status of the person. As the 
number of unfilled anterior spaces accounted for the presence of prosthesis in the 
anterior area of the mouth, the number of natural posterior occluding pairs was adjusted 
in the regression analysis for the presence of removable prosthesis in the posterior area 
of the mouth, in order to acquire an estimation of all posterior contacts, natural and false 
teeth inclusive. In order to do that, though, it was assumed that the presence of 
removable prosthesis resulted in tooth contact(s).

In this section, data analysis moved from bivariate to multivariate level. Initially, simple 
logistic regression analyses facilitated the calculation of the unadjusted odds ratios, 
together with 95% confidence intervals, between the outcome and each explanatory 
variable. The analysis was completed with the adjustment of the bivariate results 
between the outcome and each clinical variable, first by age group, sex and education, 
and then by age group, sex, education and perceived general health.

4.10.1. GREEK SAMPLE

Dentate sample

The rank correlation matrix of the variables included in the logistic regression equations 
for the 448 Greek dentate subjects (Table A23.1) showed that the relatively higher 
correlation coefficients were between the different clinical variables. Nevertheless, even 
between clinical variables the only cases when the coefficient was over 0.50 were for 
the different possible correlations between number of teeth, natural occluding pairs, and 
natural posterior occluding pairs (ranging between 0.76 and 0.85). As the different
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clinical variables were used alternately in the regression analysis model, the high 
correlation coefficients between them would not affect their relationships with the 
outcome measure.

The unadjusted odds ratios, together with 95% confidence intervals, from the bivariate 
analyses between the dichotomous OIDP variable (Yes/No) and the sociodemographic 
variables (age group, sex, education) did not reveal any significant result (Table
4.10.1.1). On the contrary, people with perceived general health status as “fair” or 
worse had 1.90 (1.29, 2.81) times higher risk of experiencing oral impacts that affect

everyday life than people that perceived their general health as “good” or better. The 
95% confidence interval for the odds ratio highlighted the statistical significance of the 
result, as it excluded the value 1.0 that indicates no increased risk.

In relation to clinical measures, the risk of reporting OIDP impacts that affect everyday 
life among subjects with 1-10 teeth when compared to subjects with 21-32 teeth was 
2.11 (1.30, 3.42), while the same figures for those with 11-20 teeth were 1.85 (1.14, 
3.00). Clearly, the fewer teeth present in the mouth of a person, the higher the risk of 
having a “positive” OIDP score, that is for experiencing oral impacts that affect daily 
life. Regarding the relationship between the number of filled teeth and the dichotomous 
OIDP variable, the odds ratios for participants with no, 1-3 or 4-8 filled teeth when 
compared to those with 9-22 filled teeth were 1.93 (1.05, 3.53), 1.89 (1.10, 3.26) and 
1.69 (0.98, 2.91) respectively (Table 4.10.1.1), thus showing increased risk of oral 
impacts for the subjects with fewer than 9 filled teeth in comparison to those with nine 
or more. The results were statistically significant for the first two categories, but 
marginally not significant for those with 4-8 filled teeth.

Participants with unfilled anterior spaces were at 2.91 (1.74, 4.85) times significantly 
higher risk of experiencing oral impacts that affect their everyday life than subjects with 
no anterior spaces (Table 4.10.1.1). This highly significant result was conceptually 
feasible. Apart from the obvious difficulties eating and speaking, the presence of gaps 
in the anterior area of the mouth could be related to major aesthetic problems, that could 
be expected to affect many OIDP items (e.g. “smiling”, “social contacts” and 
“emotional stability”). Apart from that, people with unfilled anterior spaces indicate also 
poor dental treatment provision, which could result in higher oral impacts.

Regarding tooth contacts, subjects with 0-8 natural occluding pairs of teeth were 1.76 
(1.18, 2.64) times more likely to experience oral impacts that affect their everyday life 
when compared to subjects with 9-16 pairs of occluding natural teeth. Also significant 
was the result for the increased risk to experience oral impacts in subjects with 0-3 pairs
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of natural posterior occluding teeth when compared to those with 4-10 pairs (odds ratio: 
1.62, confidence interval: 1.08, 2.42). When natural POPs were adjusted for the 
presence of removable prosthesis in the posterior area of the mouth, then its relationship 
with binary OIDP was highly significant, with a higher odds ratio of 2.53 (1.45, 4.40). 
The rest of the simple logistic regression analyses (with decayed teeth, decayed roots, 
filled roots and tooth mobility as explanatory variables) did not reveal results of 
statistical significance, although participants with 2 or more decayed teeth, decayed 
roots, filled roots or mobile teeth had higher risk of experiencing “positive” OIDP score 
when compared to those with up to one decayed tooth, no decayed roots, no filled roots 
or no mobile teeth respectively (Table 4.10.1.1).

The adjustment of the aforementioned odds ratios and confidence intervals for the 
clinical variables by age group, sex and education level, did not constitute any 
significant change. Almost all the odds ratios and confidence intervals were lower, if 
compared to the unadjusted figures, but no statistical significance was altered in any 
way. When the adjustment included also perceived general health status, there was a 
further slight reduction in the odds ratios and confidence intervals of the clinical 
variables. As a result, the already marginally significant results concerning filled teeth, 
as well as natural POPs, became not significant. But when adjusted also for the 
presence of denture(s) in the posterior mouth, natural POPs was significantly associated 
with oral impacts. In all cases, the relationship between perceived general health and 
oral impacts remained statistically significant, irrespective of the clinical measure used 
in the adjustment process, and subjects with poor perceived general health were 
between 1.76 and 1.89 times more likely to experience oral impacts affecting their daily 
life than subjects that perceived their general health as “good” or better.

Still, even after adjusting for age group, sex, education and perceived general health, 
people with 1-10 or with 11-20 teeth had 1.89 (1.14, 3.11) times and 1.70 (1.04, 2.78) 
times higher risk respectively to have “positive” OIDP score, when compared to those 
with 21-32 teeth. Similarly, those with unfilled anterior spaces were 2.69 (1.59,4.55) 
times more likely to experience oral impacts affecting their daily life than the rest of the 
Greek dentate sample. Finally, the increased risk of experiencing oral impacts among 
people with 0-8 NOPs, compared to those with 9-16 NOPs, was 1.60 (1.05, 2.42), 
while the similar figures for natural POPs adjusted for the presence of denture(s) were 
2.24 (1.26, 3.95) (Table 4.10.1.1).
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Edentulous sample

The rank correlation matrix (Table A23.2) of the variables included in the logistic 
regression equations for the 230 Greek edentulous participants that wore denture(s) 
showed weak correlation coefficients, with the obvious exception of the correlation 
between the alternately used variables for denture adaptation and denture retention 
(r=0.60).

As for the dentate sample, no significant result was revealed from the simple logistic 
regressions between the dichotomous OIDP (Yes/No) and the sociodemographic 
variables (age group, sex, education) in the Greek edentulous sample (Table 4.10.1.2). 
Females were in higher, but marginally not significant, risk to experience oral impacts 
than males (odds ratio: 1.64, confidence interval: 0.95, 2.84). Unlike the dentate 
sample, the relationship between oral impacts, measured by OIDP, and perceived 
general health was insignificant (odds ratio: 1.26, confidence interval: 0.74, 2.15) in 
the edentulous sample.

On the other hand, the direct relationships between the three categorical variables 
referring to clinical oral status (denture adaptation, denture retention and denture 
extension) and the dichotomous oral impacts variable were significant (Table 4.10.1.2). 
Participants with inadequate adaptation of their denture(s) were 2.58 (1.46, 4.55) times 
more likely to experience oral impacts that affect daily living than those without such 
adaptation problems. The respective odds ratio for inadequate denture retention was 
2.39 (1.39, 4.11), and for denture over-extension was 2.39 (1.05, 5.38). Denture 
extension problems were quite rare compared to the other denture quality deficiencies; 
only 29 subjects (12.6%) had an overextended denture and only 19 of them reported 
oral impacts that affected their daily living. These significant differences were 
conceptually expected, because edentulous subjects that face stability or retention, and 
to a lesser extent, extension deficiencies with their dentures should experience increased 
functional difficulties, such as eating, speaking, avoiding smiling and showing their 
inadequately retained dentures, as well as other psychological and social impacts.

The adjustment procedure did not alter the odds ratio for denture adaptation at all, while 
it slightly increased the odds ratio for denture retention and denture extension. After 
adjusting for sociodemographic factors and perceived general health, participants with 
inadequate denture adaptation were still 2.58 (1.45, 4.57), those with inadequate 
denture retention 2.44 (1.40, 4.24) and those with overextended dentures 2.52 (1.10,
5.76) times more likely to report oral impacts that affect their daily living, in 
comparison to the remaining edentulous sample in each case (Table 4.10.1.2).
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4.10.2. BRITISH SAMPLE 

Dentate sample

In general, the rank correlation coefficients of the variables included in the logistic 
regression equations for the British dentate sample were relatively weak, with the 
higher correlations being between the alternately used clinical variables (Table A23.3). 
Nevertheless, even between clinical variables the only cases that the correlation 
coefficient was over 0.50 were for the different combinations of correlations between 
number of teeth, filled teeth, and contacts variables.

As for the Greek dentate, the bivariate analyses for the British dentate sample showed 
that the direct relationships between the dichotomous OIDP variable (Yes/No) and the 
sociodemographic variables were not statistically significant, but the one with perceived 
general health was; it was 95% certain that the risk for experiencing oral impacts for 
respondents that perceived “fair” or worse general health status compared to those with 
at least “good” ranged from 1.03 to 3.56, with the odds ratio being estimated at 1.92 
(Table 4.10.2.1). The only difference for the non-clinical variables between Greek and 
British dentate subjects related to the reverse direction of the relationship between 
binary OIDP and education level; the higher educated Britons, but the lower educated 
Greeks had the higher risk of reporting oral impacts.

With the exception of natural occluding pairs, the bivariate analyses for the relationship 
between the dichotomous oral impacts variable and different clinical status measures did 
not show significant differences. The increased risk of belonging to the group of OIDP 
impacts for subjects with 0-8 occluding pairs of natural teeth (NOPs) when compared to 
those with 9-16 pairs was 2.63 (1.08, 6.37) (Table 4.10.2.1). Furthermore, NOPs 
remained significantly related to the outcome measure, after the adjustment by age, sex, 
education and perceived general health (odds ratio: 2.64, confidence interval: 1.07 to 
6.51). Apart from being the only significant clinical measure for the British, NOPs was 
also among the significant clinical variables for the Greek dentate sample.

For all the remaining clinical measures, the 95% confidence interval for the odds ratio 
calculated from the bivariate analysis with the dichotomous OIDP variable included the 
no increased risk value of 1.0 that indicated lack of significant. The direction of the 
relationships between binary OIDP and number of teeth, decayed teeth, filled roots, and 
mobile teeth in the British dentate sample was similar to the respective relationships in 
the Greek dentate sample. The opposite happened for the effect of decayed roots on oral
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impacts, but the odds ratio was far from being significant in both Greek and British 
dentate samples.

The most striking difference between the two dentate samples, though, referred to the 
relationship between experiencing oral impacts that affect daily living and having 
unfilled anterior spaces in the mouth. While the magnitude of the difference in the risk 
to experience oral impacts among those that did and did not have unfilled anterior 
spaces was almost three times (2.91) for the Greek sample, there was no difference in 
the risk for the two groups of British dentate (odds ratio: 1.06, confidence interval: 
0.54, 2.17). Furthermore, this difference, that appeared between two samples (Greek 
and British dentate) with very similar prevalence of subjects with unfilled anterior 
spaces, was not affected by the adjustment by age group, sex, education and perceived 
general health. Regarding natural POPs, British subjects with 0-3 pairs were an 
insignificant 1.80 (0.84, 3.84) times more likely to experience oral impacts than 
subjects with 4-10 pairs. The odds ratios for natural POPs between the two dentate 
samples were similar, but while the risk was marginally significant before the 
adjustment procedure for the Greek sample, the p value failed to reach the 0.05 level in 
the British sample. Furthermore, the adjustment of natural POPs for the presence of 
denture(s) did not reveal significant differences, as in the Greek sample; the odds ratio 
in the British sample was 1.38 (0.59, 3.19) (Table 4.10.2.1).

While the odds ratios for the different clinical measures in the British dentate sample 
were not significantly altered by the adjustment procedures, the relationship between 
perceived general health and oral impacts remained statistically significant. In all 
adjustment equations, subjects with poor perceived general health were between 1.99 
and 2.14 times more likely to experience oral impacts affecting their daily life than those 
with better general health perception.

Overall, the pattern of the relationships between the different clinical measures and the 
presence of oral impacts that affect daily living revealed both similarities and differences 
between the Greek and British dentate samples. After the adjustment for 
sociodemographic variables and perceived general health, the presence of oral impacts 
was significantly related to the number of natural occluding pairs (NOPs) in both the 
Greek and the British dentate samples, while the respective relationships for unfilled 
anterior spaces, number of teeth and natural POPs adjusted for presence of denture(s) 
were significant in the Greek sample only.
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Edentulous sample

As with the Greek edentulous sample, weak coefficients characterised the rank 
correlations between the variables included in the logistic regression equations for the 
British edentulous subjects that wore denture(s), with the exception of the correlation 
between denture adaptation and denture retention (r=0.49) (Table A23.4).

As for the British dentate and the Greek edentulous samples, the results from the British 
edentulous sample regarding the simple logistic regressions between the dichotomous 
OIDP variable (Yes/No) and the sociodemographic variables failed to reach statistical 
significance (Table 4.10.2.2). The odds ratio for age group was in the opposite 
direction with the respective figures for British dentate participants, and different from 
the lack of increased risk observed between the two age groups in the Greek edentulous 
sample. On the other hand, the increased risk of experiencing oral impacts affecting 
daily life among British edentulous participants of high compared to those of low 
education was marginally not significant (odds ratio: 1.70, confidence interval: 0.90, 
3.23). This was again in opposite direction with the respective odds ratio in the Greek 
edentulous sample, where the insignificant increased risk of oral impacts referred to the 
low education group.

Close to statistical significance was also the increased risk of edentulous participants 
with lower (“fair” or worse), in comparison to at least “good”, general health perception 
to experience oral impacts that affect everyday living (odds ratio: 1.72, confidence 
interval: 0.95, 3.12). This odds ratio was slightly lower than the respective figure for 
British dentate people, but much higher than the odds ratio for the Greek edentulous 
sample. But the marginal insignificance of the direct relationship between perceived 
general health and binary OIDP in the British edentulous sample was reversed to 
marginal significance in the multivariate analyses. Throughout the adjustment process, 
subjects with low general health perception were between 1.85 and 1.88 times more 
likely to experience oral impacts affecting their daily life than those with higher 
perception.

As for the Greek edentulous, denture adaptation and denture retention were significantly 
related to the dichotomous oral impacts variable in the British edentulous sample; 
participants with inadequate adaptation of their denture(s) were 1.90 (1.04, 3,48) and 
those with inadequate denture retention were 2.06 (1.14, 3.70) times more likely to 
experience oral impacts that affect daily living than their counterparts without such 
deficiencies. The adjustment by age group, sex and education level resulted in minimal 
changes from the unadjusted figures. When the adjustment included also perceived
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general health status, the figures were slightly reduced, and the already marginally 
significant confidence intervals of the odds ratios concerning denture adaptation 
included the value 1.0 and became not significant, unlike the respective relationship for 
the Greek edentulous sample. Finally, after adjusting for all those factors, British 
edentulous participants with inadequate denture adaptation were still 1.81 (0.97, 3.36) 
and subjects with inadequate denture retention were 1.97 (1.08, 3.58) times more likely 
to report oral impacts that affect their daily living, in comparison to the remaining 
edentulous sample in each case (Table 4.10.2.2).

But unlike the Greek edentulous sample, the relationship between the binary OIDP 
variable and denture extension was largely insignificant in the British edentulous (odds 
ratio: 1.20, confidence interval: 0.56, 2.55), and it remained like that even after 
adjusting for the non-clinical variables (Table 4.10.2.2). It seemed that, although 
denture adaptation or retention problems had an impact on the daily life of the British 
edentulous respondents, overextended dentures did not constitute such a problem. This 
was clearly not the case for the Greek edentulous sample, where those with 
overextended dentures had an increased risk of having OIDP impacts comparing to 
those without this problem. As for the Greek sample, denture extension problems were 
quite infrequent in the British edentulous sample; 55 people (16.3%) had overextended 
denture(s) and only 10 of those reported “positive” OIDP score.

In general, the bivariate analyses for the effect of different non-clinical and clinical 
explanatory variables on the dichotomous variable of oral impacts revealed similar 
results with the previous analysis for OIDP scores, at least in terms of statistical 
significance, with only a few exceptions. This was the case in both dentate and 
edentulous samples in both countries. Furthermore, the adjustment of the effects of the 
clinical measures for the remaining explanatory variables invoked only slight 
alterations, which in few occasions resulted in the marginal loss of significance.
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Table 4.10.1.1. Logistic Regression Analyses with
participants (N=448): frequencies (%), unadjusted and

binary OIDP as the outcome variable in Greek dentate
adjusted Odds Ratios (95% c.i.).

Explanatory variables
Outcome Variable: 

OIDP binary
Unadjusted 

Odds Ratios 
(95% c.i.)

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, 
education

Odds Ratios (95% 
c.i.) adjusted by age, 

sex, education, 
general healthN 0 Yes

Age group 65-74 years 205 (45.8) 126 (28.1)

1.17 (0.76, 1.79)75+ years 68 (15.2) 49 (10.9)
Sex Male 89 (19.9) 56 (12.5)

1.02 (0.68, 1.54)Female 184 (41.1) 119 (26.5)
Education Low 206 (46.0) 141 (31.5)

0.74 (0.46, 1.17)High 67 (15.0) 34 (7.5)
Perceived General 
Health *

Good at least 184 (41.1) 91 (20.3)

1.90 (1.29, 2.81)Fair or worse 89 (19.9) 84 (18.7)
Number of teeth 1-10 teeth 82 (18.3) 69 (15.4) 2.11 (1.30, 3.42) 

1.85 (1.14, 3.00)
2.05 (1.25, 3.35) 
1.81 (1.11, 2.95)

1.89 (1.14, 3.11) 
1.70 (1.04, 2.78)11-20 teeth 88 (19.6) 65 (14.5)

21-32 teeth 103 (23.0) 41 (9.2)

Decayed teeth 0-1 tooth 165 (36.8) 96 (21.4)

1.25 (0.85, 1.84) 1.23 (0.83, 1.81) 1.18 (0.79,1.74)2-14 teeth 108 (24.1) 79 (17.7)

Filled teeth No fillings 45 (10.0) 35 (7.8) 1.93 (1.05, 3.53) 

1.89 (1.10, 3.26) 

1.69 (0.98, 2.91)

1.86 (1.00, 3.47)

1.86 (1.07, 3.24) 

1.67 (0.96, 2.89)

1.80 (0.95, 3.37) 

1.73 (0.99, 3.04) 

1.68 (0.96, 2.93)

1-3 teeth 72 (16.1) 55 (12.3)

4-8 teeth 79 (17.6) 54(12.1)

9-22 teeth 77 (17.2) 31 (6.9)
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Explanatory variables
Outcome Variable: 

OIDP binary
Unadjusted 

Odds Ratios 
(95% c.i.)

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, 
education

Odds Ratios (95% 
c.i.) adjusted by age, 

sex, education, 
general healthN 0 Yes

Decayed roots No decay 200 (44.6) 119 (26.6)

1.28 (0.85, 1.95) 1.26 (0.83, 1.91) 1.24 (0.84, 1.95) *"1-10 roots 73 (16.3) 56 (12.5)

Filled roots No fillings 226 (50.4) 154 (34.4)

1.52 (0.87, 2.64) 1.47 (0.84, 2.56) 1.48 (0.84, 2.60) *"1-15 roots 47 (10.5) 21 (4.7)

Tooth mobility No mobility 141 (31.5) 80 (17.8)
1.26 (0.86, 1.85) 1.26 (0.86, 1.85) 1.25 (0.84, 1.83) **'1-14 teeth 132 (29.5) 95 (21.2)

Unfilled Anterior 

Spaces
No 244 (54.5) 130 (29.0)

2.91 (1.74, 4.85) 2.86 (1.70, 4.80) 2.69 (1.59, 4.55) *'Yes 29 (6.5) 45 (10.0)
Natural occluding 

pairs
0-8 pairs 158 (35.2) 124 (27.7) 1.76 (1.18, 2.64) 1.72 (1.14, 2.58) " 1.60 (1.05, 2.42) **
9-16 pairs 115 (25.7) 51 (11.4)

Natural POPs 0-3 pairs 162 (36.2) 123 (27.4) 1.62 (1.08, 2.42) 1.57 (1.04, 2.36) 1.44 (0.95, 2.19)
4-10 pairs 111 (24.8) 52(11.6)

Natural POPs adjusted for posterior denture(s) t 2.53 (1.45, 4.40) 2.45 (1.39, 4.29) 2.24 (1.26, 3.95) *'®

t  Two clinical variables (Natural POPs and Presence of denture(s) in the posterior area of the mouth) entered simultaneously in the 
regression equations.

*1*10. The Odds Ratios (95% c.i.) for Perceived General Health are also presented, because they were statistically significant:
*1: 1.76 (1.18, 2.61), *2: 1.86 (1.25, 2.75), *3: 1.83 (1.23, 2.72), *4: 1.89 (1.27, 2.80), *5: 1.88 (1.27, 2.78), *6: 1.87 (1.26,
2.77), *7: 1.77 (1.18, 2.64), *8: 1.77 (1.19, 2.64), *9: 1.79 (1.20, 2.66), and *10: 1.78 (1,19, 2.65).
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Table 4.10.1.2. Logistic Regression Analyses with binary OIDP as the outcome variable in Greek edentulous
participants with denture(s) (N=230): frequencies (%), unadjusted and adjusted Odds Ratios (95% c.i.).

Explanatory variables

Outcome Variable: 
OIDP binary

Unadjusted 
Odds Ratios 
(95% c.i.)

Odds Ratios 
(95% c.i.) 

adjusted by age, 
sex, education

Odds Ratios (95% 
c.i.) adjusted by age 

group, sex, education, 
general healthN 0 Yes

Age group 65-74 years 62 (26.9) 54 (23.5)

1.03 (0.61, 1.73)75+ years 60 (26.1) 54 (23.5)

Sex Male 50 (21.7) 32 (13.9)
1.64 (0.95, 2.84)Female 72 (31.3) 76 (33.1)

Education Low 100 (43.5) 90 (39.1)

0.90 (0.45, 1.80)High 22 (9.6) 18 (7.8)

Perceived General 
Health

Good at least 77 (33.5) 62 (26.9)

1.26 (0.74, 2.15)Fair or less 45 (19.6) 46 (20.0)

Denture Adaptation Adequate 94 (40.9) 61 (26.5)
2.58 (1.46, 4.55) 2.59 (1.46, 4.59) 2.58 (1.45, 4.57)Inadequate 28 (12.2) 47 (20.4)

Denture Retention Adequate 87 (37.8) 55 (23.9)

2.39 (1.39, 4.11) 2.41 (1.39, 4.17) 2.44 (1.40, 4.24)Inadequate 35 (15.2) 53 (23.1)

Denture Extension Adequate 112(48.7) 89 (38.7)

2.39 (1.05, 5.38) 2.51 (1.10, 5.74) 2.52 (1.10, 5.76)Overextended 10 (4.3) 19 (8.3)
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Table 4.10.2.1. Logistic Regression Analyses with
participants (N=399): frequencies (%), unadjusted and

binary OIDP as the outcome variable in British dentate
adjusted Odds Ratios (95% c.i.).

Explanatory variables
Outcome Variable: 

OIDP binary
Unadjusted 

Odds Ratios 
(95% c.i.)

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, 
education

Odds Ratios (95% 
c.i.) adjusted by age, 

sex, education, 
general healthN o Yes

Age group 65-74 years 192 (48.1) 25 (6.3)

1.16 (0.64, 2.11)75+ years 158 (39.6) 24 (6.0)

Sex Male 214 (53.6) 28 (7.0)
1.18 (0.64, 2.15)Female 136 (34.1) 21 (5.3)

Education Low 193 (48.4) 25 (6.3)
1.18 (0.64, 2.14)High 157 (39.3) 24 (6.0)

Perceived General 
Health *

Good at least 257 (64.6) 29 (7.3)

1.92 (1.03, 3.56)Fair or worse 92 (23.1) 20 (5.0)

Number of teeth 1-10 teeth 112(28.1) 21 (5.3) 1.97 (0.86, 4.52) 

1.40 (0.60, 3.22)
2.02 (0.86, 4.71) 

1.44 (0.61, 3.35)
1.85 (0.79, 4.40) 

1.37 (0.58, 3.23)11-20 teeth 143 (35.8) 19 (4.8)

21-32 teeth 95 (23.8) 9 (2.2)

Decayed teeth 0-1 tooth 278 (69.7) 37 (9.3)

1.25 (0.62, 2.51) 1.26 (0.62, 2.55) 1.24 (0.60, 2.52)2-14 teeth 72 (18.0) 12 (3.0)

Filled teeth No fillings 60 (15.0) 9 (2.2) 1.02 (0.42, 2.46) 

0.85 (0.37, 1.94) 

0.95 (0.43, 2.07)

1.08 (0.42, 2.78) 

0.85 (0.36, 2.01) 

0.94 (0.43, 2.09)

0.96 (0.37, 2.50) 

0.79 (0.33, 1.89) 

0.97 (0.43, 2.15)

1-3 teeth 88 (22.1) 11 (2.8)

4-8 teeth 100 (25.0) 14 (3.5)

9-22 teeth 102 (25.6) 15 (3.8)
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Explanatory variables
Outcome Variable: 

OIDP binary
Unadjusted 

Odds Ratios 
(95% c.i.)

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, 
education

Odds Ratios (95% 
c.i.) adjusted by age, 

sex, education, 
general healthN 0 Yes

Decayed roots No decay 173 (43.3) 28 (7.0)

0.73 (0.40, 1.33) 0.74 (0.40, 1.37) 0.72 (0.39, 1.34) *"1-10 roots 177 (44.4) 21 (5.3)
Filled roots No fillings 155 (38.8) 21 (5.3)

1.05 (0.57, 1.93) 1.03 (0.55, 1.92) 1.09 (0.58, 2.04) *"1-15 roots 195 (48.9) 28 (7.0)

Tooth mobility No mobility 186 (46.6) 20 (5.0)

1.64 (0.89, 3.01) 1.68 (0.91, 3.10) 1.57 (0.84, 2.91) *"1-14 teeth 164 (41.1) 29 (7.3)
Unfilled Anterior 

Spaces
No 275 (68.9) 38 (9.5)

1.06 (0.54, 2.17) 1.15 (0.54, 2.44) 1.09 (0.50, 2.34) *"Yes 75 (18.8) 11 (2.8)

Natural occluding 

pairs

0-8 pairs 256 (64.2) 43 (10.8) 2.63 (1.08, 6.37) 2.66 (1.08, 6.51) 2.64 (1.07, 6.51) **
9-16 pairs 94 (23.5) 6 (1.5)

Natural POPs 0-3 pairs 249 (62.4) 40 (10.0) 1.80 (0.84, 3.84) 1.82 (0.84, 3.67) 1.76 (0.81, 3.84) *"
4-10 pairs 101 (25.3) 9 (2.3)

Natural POPs adjusted for posterior denture(s) t 1.38 (0.59, 3.19) 1.42 (0.60, 3.34) 1.37 (0.59, 3.20) *'®

t  Two clinical variables (Natural POPs and Presence of denture(s) in the posterior area of the mouth) entered simultaneously in the 
regression equations.

*1*10. The Odds Ratios (95% c.i.) for Perceived General Health are also presented, because they were statistically significant:
*1: 2.02 (1.06, 3.84), *2: 2.09 (1.10, 3.96), *3: 2.12 (1.11, 4.04), *4: 2.12 (1.12, 4.03), *5: 2.11 (1.11, 4.00), *6: 1.99 (1.05,
3.78), *7: 2.08 (1.09, 3.95), *8: 2.11 (1.10, 4.01), *9: 2.07 (1.08, 3.93), and *10: 2.14 (1,12, 4.08).

* The logistic regression equations that include Perceived General Health refer to 398 dentate subjects.
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Table 4.10.2.2. Logistic Regression Analyses with binary OIDP as the outcome variable in British edentulous
participants with denture(s) (N=337): frequencies (%), unadjusted and adjusted Odds Ratios (95% c.i.).

Explanatory variables

Outcome Variable: 
OIDP binary

Unadjusted 
Odds Ratios 
(95% c.i.)

Odds Ratios 
(95% c.i.) 

adjusted by age, 
sex, education

Odds Ratios (95% 
c.i.) adjusted by age 

group, sex, education, 
general healthN o Yes

Age group 65-74 years 82 (24.3) 19 (5.6)

0.75 (0.40, 1.38)754- years 201 (59.7) 35 (10.4)

Sex Male 124 (36.8) 18 (5.3)
1.55 (0.84, 2.87)Female 159 (47.2) 36 (10.7)

Education Low 223 (66.2) 37 (11.0)

1.70 (0.90, 3.23)High 60 (17.8) 17 (5.0)

Perceived General 
Health *

Good at least 186 (55.5) 28 (8.3)
1.72 (0.95, 3.12)Fair or less 96 (28.7) 25 (7.5)

Denture Adaptation Adequate 208 (61.7) 32 (9.5)

1.90 (1.04, 3.48) 1.92 (1.04, 3.53) 1.81 (0.97, 3.36)Inadequate 75 (22.3) 22 (6.5)
Denture Retention Adequate 186 (55.2) 26 (7.7)

2.06 (1.14, 3.70) 2.04 (1.13, 3.69) 1.97 (1.08, 3.58)Inadequate 97 (28.8) 28 (8.3)

Denture Extension Adequate 238 (70.6) 44(13.1)

1.20 (0.56, 2.55) 1.11 (0.51, 2.39) 1.13 (0.52, 2.46)Overextended 45 (13.4) 10 (3.0)

*l-*3 The Odds Ratios (95% c.i.) for Perceived General Health are also presented, because they were either inside or around the cut-off 
point of statistical significance: *1: 1.85 (1.00, 3.42), *2: 1.88 (1.01, 3.47), *3: 1.87 (1.02, 3.44).
* The logistic regression equations that include Perceived General Health refer to 335 edentulous participants.
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4.11. RELATIONSHIP BETWEEN PERCEIVED DENTAL TREATMENT 
NEED AND SOCIODEMOGRAPHIC VARIABLES, PERCEIVED 
GENERAL HEALTH AND DENTAL CLINICAL MEASURES

After measuring the relationship of different sociodemographic, perceived general 
health and clinical measures with oral impacts on daily performance, the aim of this 
section is to investigate their effect on perceived need for dental treatment. Subjects 
were grouped into those that did and did not think that they needed dental treatment, 
while those that did not know or did not answer whether they needed treatment were 
excluded from any further analysis. The excluded participants were 38 in the Greek 
dentate, 11 in the Greek edentulous, 23 in the British dentate and 13 in the British 
edentulous sample. Consequently, the Greek dentate sample consisted of 410 subjects, 
the Greek edentulous of 219, the British dentate of 376 and the British edentulous of 
324 subjects.

The analysis involved simple and multiple logistic regression analyses, performed 
separately for the dentate and the edentulous participants in each country. Like for oral 
impacts, the non-clinical variables were age group, sex, education level, and perceived 
general health. As the outcome variable referred to treatment need and not generally to 
oral health status, a more selective approach was followed in the selection of the clinical 
variables. From the variety of clinical measures used in this study, only those that 
directly implied need for dental treatment were used. These were related to presence of 
decay, necessary replacement of fillings, and prosthetic needs due to missing teeth for 
the dentate people. For the edentulous subjects, the poor quality of the dentures would 
imply the need to replace them. Consequently, the clinical variables chosen referred to 
the number of decayed teeth, number of decayed roots and number of unfilled anterior 
spaces for the dentate and denture adaptation, retention, and extension for the 
edentulous participants. After the bivariate analysis that estimated the direct association 
of the explanatory variables on perceived treatment need, the odds ratios for the clinical 
measures were further adjusted for age, sex, education, as well as perceived general 
health. As they all constitute proxy estimates of normative need, the relevant clinical 
variables were alternately used in the multivariate analyses.

4.11.1. GREEK SAMPLE

Dentate sample

The rank correlation matrix of the variables included in the logistic regression equations 
for the 410 Greek dentate participants (Table A24.1) showed weak correlations between
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the explanatory variables, as all coefficients were lower than 0.30. As with oral 
impacts, the unadjusted odds ratios, together with 95% confidence intervals, from the 
bivariate analyses between perceived treatment need and the sociodemographic variables 
(age group, sex, education) did not reveal any significant difference, while the risk of 
perceiving need for dental treatment was 1.98 (1.30, 3.01) times higher in dentate 
subjects with perceived general health status as “fair” or “poor” than those with at least 
“good” general health (Table 4.11.1.1).

The direct relationship between clinical variables and perceived need for dental treatment 
was clearly significant in every case, as demonstrated by the bivariate analyses. And the 
relationships remained significant, even after controlling for non-clinical confounders. 
The only significant non-clinical variable before the adjustment, that was perceived 
general health, remained significant in the multivariate analyses, without seriously 
influencing the results for the clinical measures. After the adjustment, participants with 
two or more decayed teeth had 1.90 (1.24, 2.89) times higher risk of perceiving need 
for dental treatment than those with less than two decayed teeth, while the relative risk 
for those with at least one decayed root was 1.83 (1.13, 2.96) compared to those 
without root decay. Finally, subjects with unfilled anterior spaces were at 2.19 (1.20, 
3.98) times higher risk of perceiving dental treatment need than subjects without 
unfilled anterior spaces (Table 4.11.1.1). These significant relationships demonstrated 
that, after taking sociodemographic characteristics and perceived general health into 
account, the people more likely to perceive need for dental treatment were those with 
restorative treatment needs, indicated by decayed teeth or roots, or in need of prosthetic 
rehabilitation, indicated by the presence of unfilled anterior spaces.

Decayed teeth and decayed roots were significantly associated with perceived treatment 
need but not with oral impacts on daily performance, while unfilled anterior spaces 
were significantly associated with both outcome measures. These differences for 
decayed teeth and decayed roots could be explained by their direct indication for 
restorative treatment need, while their relationship with “ultimate” oral impacts is 
conceptually less direct and should first be channelled through intermediate oral 
impacts, such as pain, sensitivity or discomfort, which are not always experienced. The 
presence of unfilled anterior spaces, on the other hand, is directly indicative of 
prosthetic treatment needs, but also of functional and aesthetical deficiencies that cause 
oral impacts on daily performance, while it is also conceptually relevant with OIDP 
items, like the impact on “smiling”.
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Edentulous sample

The rank correlation coefficients between the variables included in the logistic 
regression equations for the Greek edentulous sample showed weak correlations (Table 
A24.2), with the exception of that between denture adaptation and denture retention 
(r=0.58). As was the case for oral impacts, no significant differences were revealed by 
the bivariate analyses between perceived dental treatment need and the various non- 
clinical variables (age group, sex, education and perceived general health) (Table
4.11.1.2).

On the other hand, the direct associations between perceived need for dental treatment 
and denture adaptation and extension were clearly significant, while the respective 
association for denture retention was only marginally not significant, as the no 
increased risk value of 1.0 was just included in the confidence interval. As with the 
dentate subjects, the adjustment of the relationships between perceived treatment need 
and the clinical variables by age group, sex, education level and perceived general 
health did not alter their significance. After the adjustment, edentulous subjects that 
wore denture(s) with inadequate adaptation were at 2.23 (1.22^4.05) times higher risk 
of perceiving need for dental treatment from those without adaptation problems, while 
the relative risk for subjects that wore denture(s) with inadequate retention was 1.75 
(0.99, 3.12) compared to the subjects with no such deficiencies. With respect to the 
relationship between denture extension and perceived treatment need, respondents with 
overextended denture(s) were 3.55 (1.56, 8.09) times more likely to perceive dental 
treatment need than those with adequate denture extension. This highly significant 
relationship, though, has to be viewed with caution, due to the very low prevalence of 
denture extension deficiencies; only 28 (12.8%) respondents were judged to wear 
overextended denture(s), and 17 of them perceived need for dental treatment (Table
4.11.1.2).

In the Greek edentulous sample, denture adaptation and denture extension had similar 
significant relationships with both perceived treatment need and oral impacts, while the 
relationship of denture retention with oral impacts was significant but with treatment 
need marginally insignificant. It could be assumed that, although all three denture 
quality variables were related to the experience of oral impacts on daily performance, it 
was the experience of inadequate stability of the dentures, mainly, that led to perceived 
need for dental treatment, while people seemed to be slightly more used to the presence 
of loose dentures in their mouth and did not perceive treatment need to the same extent.
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4.11.2. BRITISH SAMPLE 

Dentate sample

Similar to the Greek dentate, the rank correlation matrix of the variables included in the 
logistic regression equations for the British dentate sample (Table A24.3) showed weak 
correlations between the explanatory variables, with the highest between decayed teeth 
and decayed roots (r=0.28). Again, the bivariate analyses indicated insignificant 
relationships between perceived treatment need and the sociodemographic variables. 
Unlike the Greek dentate sample, the relationship between perceiving need for dental 
treatment and perceived general health in British dentate subjects was also insignificant 
(odds ratio: 1.20, confidence interval: 0.76, 1.90) (Table 4.11.2.1).

On the contrary, all clinical variables were significantly related to perceived treatment 
need, and, like in the Greek dentate sample, the relationships remained significant 
during the adjustment process. After controlling for age group, sex, education level and 
perceived general health, subjects with two or more decayed teeth had 2.29 (1.37, 
3.84) times and those with root decay had 2.01 (1.31, 3.08) times higher risk of 
perceiving need for dental treatment than those with less than two decayed teeth or no 
decayed roots respectively. The biggest odds ratio, though, referred to subjects with 
unfilled anterior spaces, who were at 3.27 (1.88, 5.69) times higher risk of perceiving 
dental treatment need than subjects without unfilled anterior spaces (Table 4.11.2.1).

All selected clinical variables were significantly associated with perceived treatment 
need but not with oral impacts. The differences in relation to the associations with 
decayed teeth, as well as with decayed roots, between oral impacts and perceived 
treatment need could be attributed to the more direct conceptual relationship between 
those variables and perceived treatment need, as already explained for the Greek dentate 
sample. But the larger differences referred to the case of unfilled anterior spaces. While 
British dentate subjects with unfilled anterior spaces were over three times more likely 
to perceive need for dental treatment, they showed no increased risk of experiencing 
oral impacts on daily performance compared to those with no such problem. It seemed 
that, although people with unfilled spaces in the anterior region of their mouth were 
aware of the fact that this condition required prosthetic treatment and perceived such 
needs, their everyday life was not significantly affected. This was in contrast with the 
Greek dentate subjects, where this condition was strongly related with both oral impacts 
and perceived treatment need.
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Edentulous sample

As for the Greek edentulous, the rank correlations between the variables included in the 
logistic regression equations for the British edentulous sample were weak, with the 
exception of those between the alternately used denture adaptation and denture retention 
(Table A24.4). Unlike the respective relationship for the Greek edentulous sample, the 
risk to perceive need for dental treatment among 75 years-old or older British 
edentulous subjects was significantly lower (odds ratio: 0.54, confidence interval: 0.32, 
0.92) in comparison to their younger counterparts, and this relationship between age 
group and perceived treatment need remained significant throughout the multivariate 
analyses. The associations between the remaining non-clinical variables (sex, education 
level and perceived general health) and perceived treatment need were not significant 
(Table 4.11.2.2).

On the other hand, the direct and adjusted relationships between perceived need for 
dental treatment and denture adaptation, as well as denture retention, were clearly 
significant, but the opposite was the case for denture extension. After the adjustment for 
sociodemographic factors and perceived general health, edentulous participants that 
wore denture(s) with inadequate adaptation were at 2.90 (1.70, 4.94) times and those 
that had denture(s) with inadequate retention were at 2.83 (1.69, 4.73) times higher risk 
of perceiving need for dental treatment from those without adaptation or retention 
problems respectively (Table 4.11.2.2). As their respective relationships with oral 
impacts on daily performance were also significant, it could be assumed that denture 
adaptation and retention deficiencies were related to both the experience of oral impacts 
on daily performance and the perceived need for dental treatment.

The comparison with the Greek edentulous sample revealed similarities and differences: 
denture adaptation was significantly related to perceived treatment need in both the 
Greek and the British edentulous samples, the relationship between perceived treatment 
need and denture retention was significant in the British and marginally not significant 
in the Greek edentulous, while the respective relationship with denture extension was 
significant in the Greek but not the British edentulous participants.

In conclusion, the relationship between the perceived assessment of treatment need and 
the clinical measures of need (decayed teeth, decayed roots, unfilled anterior spaces for 
dentate and denture adaptation, retention and extension for edentulous subjects) was

significant for all variables in all samples, with the exception of denture retention in the 
Greek edentulous and denture extension in the British edentulous sample.
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Table 4.11.1.1. Logistic Regression Analyses with Perceived Treatment Need as the outcome variable in Greek
dentate participants (N=448)*: frequencies (%), unadjusted and adjusted Odds Ratios (95% c.i.).

Explanatory variables

Outcome: 
Perceived Treatment 

Need

Unadjusted 
Odds Ratios 
(95% c.i.)

Odds Ratios 
(95% c.i.) 

adjusted by age, 
sex, education

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, education, 
general healthN o Yes

Age group 65-74 years 120 (29.3) 183 (44.6)

1.19 (0.75, 1.87)75+ years 38 (9.3) 69 (16.8)
Sex Male 55 (13.4) 77 (18.8)

1.21 (0.79, 1.84)Female 103 (25.1) 175 (42.7)
Education Low 122 (29.8) 196 (47.8)

0.96 (0.60, 1.55)High 36 (8.8) 56 (13.6)

Perceived General 
Health

Good or more 111 (27.1) 137 (33.4)

1.98 (1.30, 3.01)Fair or less 47 (11.5) 115 (28.0)

Decayed teeth 0-1 tooth 108 (26.3) 132 (32.2)

1.96 (1.29, 2.97) 1.97 (1.30, 2.99) 1.90 (1.24, 2.89)2-14 teeth 50 (12.2) 120 (29.3)

Decayed roots No decay 126 (30.7) 173 (42.2)

1.79 (1.12, 2.87) 1.78 (1.11, 2.86) 1.83 (1.13, 2.96)1-11 roots 32 (7.8) 79 (19.3)

Unfilled Anterior 

Spaces
No 141 (34.4) 198 (48.3)

2.26 (1.25, 4.06) 2.31 (1.28, 4.18) 2.19 (1.20, 3.98)Yes 17 (4.1) 54 (13.2)

* 38 participants were excluded from this analysis, thus making a sample of 410 dentate subjects.
*l-*3 The Odds Ratios (95% c.i.) for the confounding variable referring to Perceived General Health are also presented, because they 
are statistically significant: *1: 1.90 (1.23, 2.92), *2: 2.02 (1.31, 3.10), *3: 1.90 (1.24, 2.92).

205



Table 4.11.1.2. Logistic Regression Analyses with Perceived Treatment Need as the outcome variable in Greek
edentulous participants that wear denture(s) (N=230)*: frequencies (%), unadjusted and adjusted Odds Ratios
(95% c.i.).

Explanatory variables

Outcome: 
Perceived Treatment 

Need

Unadjusted 
Odds Ratios 
(95% c.i.)

Odds Ratios 
(95% c.i.) 

adjusted by age, 
sex, education

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, education, 
general healthN 0 Yes

Age group 65-74 years 72 (32.9) 38 (17.3)

0.97 (0.55, 1.69)75+ years 72 (32.9) 37 (16.9)

Sex Male 52 (23.8) 27 (12.3)
1.00 (0.56, 1.79)Female 92 (42.0) 48 (21.9)

Education Low 117 (53.4) 62 (28.3)
0.90 (0.43, 1.88)High 27 (12.3) 13 (6.0)

Perceived General 

Health

Good or more 87 (39.7) 48 (21.9)

0.85 (0.48, 1.52)Fair or less 57 (26.0) 27 (12.4)

Denture Adaptation Adequate 107 (48.9) 43 (19.6)

2.15 (1.19, 3.87) 2.18 (1.20, 3.96) 2.23 (1.22, 4.05)Inadequate 37 (16.9) 32 (14.6)

Denture Retention Adequate 96 (43.8) 40(18.3)

1.75 (0.98, 3.09) 1.77 (0.99, 3.14) 1.75 (0.99, 3.12)Inadequate 48 (21.9) 35 (16.0)

Denture Extension Adequate 133 (60.7) 58 (26.5)
3.54 (1.56, 8.04) 3.56 (1.57, 8.09) 3.55 (1.56, 8.09)Inadequate 11 (5.0) 17 (7.8)

* 11 participants were excluded from this analysis, thus making a sample of 219 subjects.
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Table 4.11.2.1. Logistic Regression Analyses with Perceived Treatment Need as the outcome variable in British
dentate participants (N=399)*: frequencies (%), unadjusted and adjusted Odds Ratios (95% c.i.).

Explanatory variables

Outcome: 
Perceived Treatment 

Need

Unadjusted 
Odds Ratios 
(95% c.i.)

Odds Ratios 
(95% c.i.) 

adjusted by age, 
sex, education

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, education, 
general healthN o Yes

Age group 65-74 years 119(31.6) 88 (23.4)

0.74 (0.49, 1.12)75+ years 109 (29.0) 60 (16.0)
Sex Male 141 (37.5) 88 (23.4)

1.10 (0.72, 1.68)Female 87 (23.1) 60 (16.0)

Education Low 117 (31.1) 88 (23.4)
0.71 (0.47, 1.09)High 111 (29.5) 60 (16.0)

Perceived General 
Health **

Good or more 167 (44.5) 102 (27.2)

1.20 (0.76, 1.90)Fair or less 61 (16.3) 45 (12.0)

Decayed teeth 0-1 tooth 193 (51.3) 106 (28.2)

2.18 (1.31, 3.61) 2.26 (1.35, 3.78) 2.29 (1.37, 3.84)2-14 teeth 35 (9.3) 42(11.2)

Decayed roots No decay 131 (34.8) 60 (16.0)

1.98 (1.30, 3.01) 2.04 (1.33, 3,12) 2.01 (1.31, 3.08)1-11 roots 97 (25.8) 88 (23.4)

Unfilled Anterior 

Spaces

No 198 (52.6) 101 (26.9)

3.07 (1.83, 5.13) 3.36 (1.94, 5.80) 3.27 (1.88, 5.69)Yes 30 (8.0) 47 (12.5)

* 23 participants were excluded from this analysis, thus making a sample of 376 subjects.
** The logistic regression equations that include Perceived General Health in the confounding variables refer to 375 subjects.
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Table 4.11.2.2. Logistic Regression Analyses with Perceived Treatment Need as the outcome variable in British
edentulous participants with denture(s) (N=337)*: frequencies (%), unadjusted and adjusted Odds Ratios (95% c.i.).

Explanatory variables

Outcome: 
Perceived Treatment 

Need

Unadjusted 
Odds Ratios 
(95% c.i.)

Odds Ratios 
(95% c.i.) 

adjusted by age, 
sex, education

Odds Ratios (95% 
c.i.) adjusted by 

age, sex, education, 
general healthN o Yes

Age group 65-74 years 64 (19.8) 34 (10.5)

0.54 (0.32, 0.92)75+ years 175 (54.0) 51 (15.7)

Sex Male 98 (30.3) 37 (11.4)
0.90 (0.54, 1.48)Female 141 (43.5) 48 (14.8)

Education Low 184 (56.8) 65 (20.0)
1.02 (0.57, 1.84)High 55 (17.0) 20 (6.2)

Perceived General 
Health **

Good or more 155 (48.1) 52 (16.2)

1.19 (0.71, 1.99)Fair or less 82 (25.5) 33 (10.2)

Denture Adaptation Adequate 185 (57.1) 47 (14.5)
2.76 (1.64, 4.66) 2.86 (1.68, 4.86) *" 2.90 (1.70, 4.94) *̂Inadequate 54 (16.7) 38 (11.7)

Denture Retention Adequate 167 (51.6) 39 (12.0)

2.73 (1.64, 4.54) 2.80 (1.67, 4.67) *" 2.83 (1.69, 4.73) *"Inadequate 72 (22.2) 46 (14.2)

Denture Extension Adequate 204 (63.0) 69 (21.3)

1.35 (0.71, 2.59) 1.35 (0.70, 2.62) *" 1.34 (0.69, 2.60) *‘̂Inadequate 35 (10.8) 16 (4.9)
* 13 subjects were excluded from this analysis, thus making a sample of 324 edentulous subjects.
** The logistic regression equations that include Perceived General Health refer to 322 edentulous subjects.
*1*6 The Odds Ratios (95% c.i.) for Age group are also presented, because they are statistically significant: *1: 0.52 (0.30, 0.89), 
*2: 0.53 (0.31, 0.91), *3: 0.51 (0.30, 0.88), *4: 0.52 (0.30, 0.90), *5: 0.55 (0.33, 0.93), *6: 0.55 (0.32, 0.92).
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4.12. A COMPARISON OF THE PREVALENCE OF ORAL IMPACTS 
IN GREEK AND BRITISH POPULATIONS, CONTROLLING FOR 
CLINICAL AND NON-CLINICAL FACTORS

Up to now, all analyses were carried out at the national level. In this final stage in the 
analytical process, the aim was to investigate whether the observed differences in the 
prevalence of oral impacts between the two countries were true differences; whether the 
differences remained after controlling for the various socioeconomic factors, perceived 
general health status and the different clinical dental status measures. This involved 
combining the samples from the two countries and investigating whether the inhabitants 
of one country were at higher risk of experiencing oral impacts that affect their everyday 
life in comparison to the inhabitants of the other country. The analysis was performed 
separately for the 847 dentate and the 567 edentulous participants.

As for the analysis at the national level, the chosen tests were simple and multiple 
logistic regression analyses. The outcome variable was the dichotomous OIDP 
(yes/no), and the main explanatory variable referred to country. The regression analyses 
of this section were divided into five stages. In the first stage (Stage I), the unadjusted 
odds ratio, together with 95% confidence intervals, for the bivariate analysis between 
the outcome and the main explanatory variable was presented. In the next stages, the 
relationship between oral impacts and country was further adjusted through multivariate 
analyses. In Stage II, the sociodemographic variables (age group, sex and education) 
were controlled, while in Stage III the multiple logistic regression included also, apart 
from the outcome and the main explanatory variable, the sociodemographic variables 
and perceived general health. In Stage IV, the relationship between oral impacts and 
country was adjusted by age group, sex, education, perceived general health and one 
clinical variable at a time, and finally, in Stage V, by age group, sex, education, 
perceived general health and all clinical variables at the same time. This last adjustment 
would not be conceptually sound if it aimed to assess the relationship between binary 
oral impacts and the different clinical variables, because some of the different clinical 
variables would be highly correlated. But as the aim was to adjust the differences in oral 
impacts between Greek and British people for a variety of non-clinical and clinical 
confounding variables, entering all clinical variables simultaneously in the regression 
model would overadjust for the clinical oral status, but would also explain more 
variation in the outcome and provide a more comprehensive level of adjustment for the 
relationship between oral impacts and country. So, statistically significant results 
referring to clinical variables are not presented for this last adjustment. Instead, the 
previous level, when one clinical variable was used for each multiple logistic regression 
equation, is used to highlight significant odds ratios for the clinical measures.
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4.12.1. DENTATE SAMPLE

The rank correlation matrix of the variables included in the logistic regression equations 
for the 847 Greek and British dentate subjects demonstrated relatively low coefficients 
(Table A23.5), which was indicative of the independence of the variables. The few 
exceptions with high coefficients occurred for some of the alternately used clinical 
measures, namely number of teeth, NOPs, POPs, and filled teeth, as well as for the 
coefficient between country and filled roots (r=-0.42). This last coefficient could be 
attributed to the marked differences in the frequency distributions of filled roots in the 
dentate sample in each country.

Simple logistic regression analysis facilitated the calculation of the crude odds ratio 
(95% confidence interval) for the risk to experience oral impacts that affect the daily life 
between Greece and Great Britain (Figure 4.12.1, Stage I). Greek dentate respondents 
were 4.57 (3.21, 6.50) times more likely to experience oral impacts that affected their 
everyday life, compared to those living in Great Britain. This difference was highly 
significant and represented a reflection of the previously observed much higher 
prevalence, frequency and severity of OIDP impacts in the Greek compared to the 
British dentate sample.

In the first multivariate analysis, that adjusted the relationship between oral impacts and 
country for age group, sex and education level (Figure 4.12.1, Stage II), Greek dentate 
subjects had a highly significant increased risk of 4.53 (3.10, 6.61) of experiencing 
oral impacts in comparison to their British counterparts. The result remained highly 
significant (O.R.: 4.46, 95% c.i.: 3.04, 6.54) also after adjusting for age group, sex, 
education level and perceived general health status (Figure 4.12.1, Stage III).

In the next stage, the adjustment process included also the clinical measures. The nine 
clinical variables were entered alternately in the regression equations, while, in a tenth 
equation, natural POPs were further adjusted for the presence of denture in the posterior 
area of the mouth (Figure 4.12.1, Stage IV). Country was significantly related to the 
outcome measure for all ten equations. The odds ratio varied from 4.22, when the 
adjustment included age group, sex  ̂education, perceived general health and number of 
filled roots, to 4.83, when filled roots were substituted by the number of pairs of 
occluding natural teeth.

Apart from country, some clinical variables participating in the adjustment process were 
also significantly related to oral impacts. More specifically, the risk of reporting OIDP
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impacts that affect everyday life among participants with 1-10 teeth when compared to 
subjects with 21-32 teeth was 1.91 (1.24 to 2.94), while the same figures for subjects 
with 11-20 teeth were 1.60 (1.05, 2.45). Subjects with unfilled anterior spaces were 
1.93 (1.27, 2.91) times more likely to experience oral impacts than those with no 
anterior spaces, and subjects with 0-8 NOPs had an increased risk for “positive” OIDP 
(O.R.: 1.77, 95% c.i.: 1.22, 2.56) than those with 9-16 NOPs. Finally, people with 0- 
3 natural POPs were 1.52 (1.05, 2.18) times more likely to perceive oral impacts, in 
comparison to those with 4-10 natural POPs. When natural POPs were also adjusted by 
the presence of denture(s) in the posterior area of the mouth, the odds ratio was 1.72 
(1.09, 2.70). Even after controlling for sociodemographic variables and perceived 
general health status, the presence of fewer than 21 teeth, unfilled anterior spaces, less 
than 9 NOPs, or less than 4 natural POPs, whether having adjusted for the presence of 
removable prosthesis or not, were all indicative of higher risk of experiencing oral 
impacts that affect everyday life. Compared to the relevant analyses at national level, all 
these relationships were in accordance with the respective results for the Greek, but not 
the British, dentate sample, while the relationship between oral impacts and natural 
occluding pairs was significant for both the Greek and British dentate samples.

The final adjustment of the relationship between country and oral impacts was 
performed by including the sociodemographic variables, perceived general health status 
and all clinical status measures simultaneously (Figure 4.12.1, Stage V). After 
controlling for all those confounders, Greek dentate subjects were 4.57 (2.95, 7.07) 
times more likely to experience oral impacts affecting everyday life in comparison to 
their British counterparts. Apart from that, people that perceived their general health as 
“fair” or worse had 1.74 (1.24, 2.46) times higher risk to experience oral impacts, 
when compared to those that perceived at least “good” general health.

Overall, the adjustment process did not significantly alter the strong relationship 
between the dichotomous OIDP and country. Greek dentate participants were 4.5 times 
more likely to experience oral impacts than British dentate subjects, even after 
controlling for age group, sex, education level, perceived general health and clinical oral 
status.

4.12.2. EDENTULOUS SAMPLE

The rank correlation matrix (Table A23.6) of the variables included in the logistic 
regression equations for the 567 Greek and British edentulous participants showed 
weak coefficients, with the expected exception of the coefficient between the alternately 
used variables for denture adaptation and denture retention (r=0.53).
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The calculation of the unadjusted odds ratio for the comparison of the risk of 
experiencing oral impacts that affect the daily life between Greek and British edentulous 
subjects showed that the former had a 4.63 (3.14, 6.83) times higher risk than the latter 
(Figure 4.12.2, Stage I). The difference was highly significant and almost identical to 
that for dentate subjects. It could be argued that it reflected the much higher prevalence, 
frequency and severity of OIDP impacts in the Greek than in the British edentulous 
sample. Controlling for age group, sex and education level (Figure 4.12.2, Stage II), as 
well as for the sociodemographic variables and perceived general health (Figure 4.12.2, 
Stage III), did not introduce any major change to the relationship between oral impacts 
and country. Greek edentulous participants were 4.59 (3.07, 6.85) and 4.68 (3.12, 
7.00) times more likely than their British counterparts to have OIDP score higher than 
zero, respectively. Again, the actual values of the odds ratios were very similar to those 
calculated for the dentate sample.

When the adjustment included also one clinical variable at a time, the odds ratio for 
country remained highly significant in all three cases and it varied from 4.70 (3.12, 
7.07), when denture adaptation problems were used as the clinical confounder, to 4.84 
(3.21, 7.30) for the inclusion of denture retention and 4.84 (3.22, 7.27) for the 
inclusion of denture extension problems in the regression equation (Figure 4.12.2, 
Stage IV). Apart from that, the alternately used denture adaptation and denture retention 
problems were also significantly related to oral impacts; edentulous subjects with 
inadequate denture adaptation were 2.16 (1.42, 3.27) times more likely to experience 
oral impacts that affect their daily living than those without such problems, while the 
increased risk of those having denture retention problems was 2.22 (1.48, 4.98).

The final stage in the adjustment process included all non-clinical and clinical 
confounders at the same time (Figure 4.12.2, Stage V). After controlling for all those 
factors, edentulous participants living in Greece were 4.85 (3.20, 7.35) times more 
likely to experience oral impacts that affect their everyday life in comparison to those 
living in Great Britain.

The relationship between the dichotomous OIDP and country remained highly 
significant throughout the adjustment process. Overall, the odds ratios calculated for the 
edentulous participants were slightly higher than those for dentate subjects. After 
having controlled for age group, sex, education level, perceived general health and 
clinical variables, Greek edentulous subjects were more than 4.5 times more likely to 
experience oral impacts than British edentulous subjects.
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Figure 4.12.1. Logistic Regression Analyses with dichotomous OIDP score as the outcome variable for all
dentate participants (N=847)*: unadjusted and adjusted Odds Ratios (95% confidence intervals) for Country.

Stage I
Unadjusted O R. 

(95% c.i.) for 
Country

Stage II
O R. (95% c.i.) 
adjusted by age 

group, sex, 
education

Stage III
O R. (95% c.i.) 

adjusted by socio
demographic and 

general health 
variables

Stage IV
O R. (95% c.i.) 

adjusted by socio
demographic, general 
health and one clinical 

variable

Stage V
O R. (95% c.i.) 

adjusted by socio
demographic, general 

health and all ten 
clinical variables

4.57 (3.21, 6.50) ■> 4.53 (3.10, 6.61)------ ► 4.46 (3.04, 6.54)

M LI» 4.64 (3.16, 6.82)

4.31 (2.92, 6.34)

4.40 (3.01, 6.44)

4.52 (3.06, 6.68)

AdLi*.4.22 (2.81, 6.35)
MLÊ». 4.49 (3.06, 6.58)

M J* .4 .6 7  (3.17, 6.87)

4.83 (3.28, 7.10)

^ ÿ ^ 4 . 6 5  (3.17, 6.83) *"

Adj. 10
4.70 (3.20, 6.92)

*4.57 (2.95, 7.07)

In Stage IV, the O R. (95% c.i.) for the variable on Country was adjusted by age group, sex, education, perceived general health and 
one clinical variable at a time. More specifically: adjustment 1 (Adj.l) included Number of Teeth, adjustment 2 (Adj.2) Decayed Teeth, 
adjustment 3 (Adj.3) Filled Teeth, adjustment 4 (Adj.4) Decaved Roots, adjustment 5 (Adj.5) Filled Roots, adjustment 6 (Adj.6) Tooth 
Mobility, adjustment 7 (Adj.7) Unfilled Anterior Spaces, adjustment 8 (Adj.8) NOPs. adjustment 9 (Adj.9) Natural POPs and 
adjustment 10 (Adj. 10) Natural POPs adjusted for the presence of removable prosthesis in the posterior area of the mouth.
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* The logistic regression equations that include Perceived General Health in the confounding variables refer to 846 dentate participants.

The O.R. (95% c.i.) for Number of Teeth was 1.91 (1.24, 2.94) for participants with 1-10 teeth and 1.60 (1.05, 2.45 for those with 
11-20 teeth, in comparison to the baseline of participants with 21-32 teeth.

The O.R. (95% c.i.) for Unfilled Anterior Spaces was 1.93 (1.27, 2.91).
The O.R. (95% c.i.) for NOPs was 1.77 (1.22, 2.56).

*'* The O.R. (95% c.i.) for Natural POPs was 1.52 (1.05, 2.18).
The O.R. (95% c.i.) for Natural POPs adjusted for the presence of denture was 1.72 (1.09, 2.70).

*** The O.R. (95% c.i.) for Perceived General Health was 1.74 (1.24, 2.46).

214



Figure 4.12.2. Logistic Regression Analyses with dichotomous OIDP score as the outcome variable for all 
edentulous participants that wear denture(s) (N=567)*: unadjusted and adjusted Odds Ratios (95% confidence 
intervals) for Country.

Stage I
Unadjusted O.R. 

(95% c.i.) for 
Country

Stage II
O.R. (95% c.i.)
adjusted by age 

group, sex, 
education

Stage III
O.R. (95% c.i.) 

adjusted by socio
demographic and 

general health 
variables

Stage IV
O.R. (95% c.i.) 

adjusted by socio
demographic, general 
health and one clinical 

variable

Stage V
O.R. (95% c.i.) 

adjusted by socio
demographic, general 

health and all three 
clinical variables

4.70 (3,12, 7.07)

4.63 (3.14, 6.83) ------ ► 4.59 (3.07, 6.85)-------► 4.68 (3.12, 7.00) 4.84 (3.21, 7.30)

MU*. 4.84 (3.22, 7.27)

► 4.85 (3.20, 7.35)

In Stage IV, the O.R. (95% c.i.) for the variable on Country was adjusted by age group, sex, education, perceived general health and 
one clinical variable at a time. More specifically: adjustment 1 (Adj.l) included Denture Adaptation, adjustment 2 (Adj.2) Denture 
Retention and adjustment 3 (Adj.3) Denture Extension.

* The logistic regression equations that include Perceived General Health in the confounding variables refer to 565 edentulous 
participants.

The O.R. (95% c.i.) for Denture Adaptation was 2.16 (1.42, 3.27).
The O.R. (95% c.i.) for Denture Retention was 2.22 (1.48, 4.98).
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4.13. A COMPARISON OF PERCEIVED DENTAL TREATMENT NEED 
IN GREEK AND BRITISH POPULATIONS, CONTROLLING FOR 
CLINICAL AND NON-CLINICAL FACTORS

Having established that there were differences in the oral impacts experienced between 
Greek and British subjects, even after controlling for the different non-clinical and 
clinical factors, the aim of this section was to assess whether similar differences existed 
for perceived need for dental treatment. The samples from the two countries were 
combined to investigate whether the inhabitants of one country were at higher risk of 
perceiving need for dental treatment in comparison to the inhabitants of the other 
country, having adjusted for sociodemographic variables, perceived general health and 
relevant clinical oral status measures. The analysis was performed separately for dentate 
and edentulous subjects and consisted of simple and multiple logistic regression 
equations. As happened for the analysis at the national level, subjects that did not know 
or did not answer whether they needed treatment were excluded, thus resulting in a 
dentate sample of 786 people and an edentulous sample of 543 people.

The outcome variable was perceived need for dental treatment, the main explanatory 
variable was country, while the confounding variables referred to the sociodemographic 
(age group, sex, education), perceived general health and the clinical measures 
presented in Section 4.11. In the first stage (Stage I), the unadjusted odds ratio (95% 
confidence interval) was calculated through bivariate analysis between the outcome and 
the main explanatory variable. This was followed by multivariate analyses that involved 
the adjustment of the relationship between country and perceived treatment need in 
different stages. The relationship was first adjusted by age group, sex and education 
level (Stage II), then by the aforementioned sociodemographic variables and perceived 
general health (Stage III), and the adjustment process was completed by additionally 
including one relevant clinical variable at a time (Stage IV), and finally, by using aU 
clinical variables simultaneously (Stage V). The conceptual inadequacy of this last 
stage, but also the rationale for its eventual inclusion in the analysis, were explained in 
the previous section (Section 4.12).

4.I3.I. DENTATE SAMPLE

There were weak rank correlations between the variables included in the logistic 
regression equations for the 786 Greek and British dentate subjects. All coefficients 
were lower than 0.30, indicating an independence of the variables (Table A24.5). The 
relationship between country and perceived dental treatment need was statistically 
significant (Figure 4.13.1, Stage I); Greek dentate participants were 2.45 (1.84, 3.27)
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times more likely to perceive need for dental treatment compared to British dentate 
subjects. This was expected, because of the great difference in the proportions of the 
dentate subjects that perceived need for dental treatment between the two countries, 
already presented in Section 4.4 (56.3% of the Greek, but only 37.1% of the British 
dentate).

The relationship between perceived treatment need and country remained significant 
after adjusting for the effect of sociodemographic variables (odds ratio: 2.24, 
confidence interval: 1.64, 3.04), as well as for sociodemographic variables and 
perceived general health status (O.R: 2.21, 95% c.i.: 1.62, 3.01) (Figures 4.13.1, 
Stages II and III respectively). Apart from the aforementioned non-clinical variables, 
the next stage in the adjustment process involved also the alternate use of the selected 
clinical variables of decayed teeth, decayed roots and unfilled anterior spaces (Figure
4.13.1, Stage IV). The relationship between country and perceived dental treatment 
need remained significant for all three equations of this stage. As for the results at the 
national level for the dentate samples in both countries, the clinical variables were also 
significantly related to the outcome measure. When the number of decayed teeth was 
used as the clinical variable in the equation, Greek dentate subjects were 1.94 (1.41, 
2.66) times more likely than their British counterparts to think that they needed dental 
treatment, while subjects with 2 or more decayed teeth had an increased risk of 2.02 
(1.46, 2.80) times to perceive need for treatment in comparison to the dentate subjects 
with up to 1 decayed tooth. The substitution of decayed teeth by the number of decayed 
roots resulted in an increased odds ratio for country (O.R.: 2.57, 95% c.i.: 1.86, 3.56), 
while subjects with decayed roots were 1.90 (1.38, 2.60) times more likely to perceive 
need for dental treatment in comparison to those without any decayed roots. When the 
presence of unfilled anterior spaces was used as the clinical variable in the equation, 
Greek dentate participants were 2.31 (1.68, 3.17) times more likely to perceive need for 
dental treatment than dentate subjects living in Great Britain, and the increased risk for 
those with unfilled anterior spaces, in comparison to those without, was 2.70 (1.80, 
4.05) times.

When all non-clinical and clinical confounders were entered simultaneously in the 
regression model (Figure 4.13.1, Stage V), Greek dentate participants were still 2.35 
(1.67, 3.30) times more likely to report need for dental treatment in comparison to 
British dentate subjects. Apart from that, the relationship between perceived need for 
dental treatment and perceived general health was significant also (O.R.: 1.43, 95% 
c.i.: 1.04, 1.97).
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In general terms, as for oral impacts, the adjustment process did not affect the 
significance of the relationship between country and perceived treatment need. Either 
with or without controlling for the effect of sociodemographic factors, perceived 
general health and clinical measures, Greek dentate subjects were over 2 times more 
likely to perceive need for dental treatment than British dentate subjects.

4.13.2. EDENTULOUS SAMPLE

The rank correlation matrix of the variables included in the logistic regression equations 
for the 543 Greek and British edentulous subjects indicated weak correlations between 
the explanatory variables, with the exception of the correlations between clinical 
measures, mainly between denture adaptation and retention (Table A24.6).

Unlike the crude relationship between country and perceived dental treatment need on 
the dentate subjects, the unadjusted odds ratio for the same relationship on the 
edentulous participants marginally failed to reach statistical significance (Figure 4.13.2, 
Stage I). Greek edentulous participants were 1.46 (1.00, 2.12) times more likely than 
the British edentulous to perceive need for dental treatment. This result was in 
accordance with the prevalence of perceived need for dental treatment in the edentulous 
samples between the two countries presented in Section 4.4 (33.5% of the Greek and 
25.3% of the British). Proportionately more Greek than British edentulous reported 
dental treatment need, but the difference was much smaller than the difference between 
Greek and British dentate participants.

The multivariate analyses that followed, with the aim to adjust the crude odds ratio for 
various non-clinical and clinical factors, reinforced the lack of significance seen in the 
unadjusted relationship, and they even failed to conserve the marginality of the crude 
result. After adjusting for the effect of age group, sex and education level (Figure
4.13.2, Stage II), Greek edentulous subjects were 1.37 (0.93, 2.01) times more likely 
to report need for dental treatment, and the result was very similar when perceived 
general health status was added in the confounding factors (Figure 4.13.2, Stage III).

Similar results were obtained when either denture adaptation or denture retention or 
denture extension problems were also included in the equation (Figure 4.13.2, Stage 
IV). The odds ratio for country varied between 1.32 (0.89, 1.96), when denture 
adaptation was used as the clinical confounder, to 1.35 (0.91, 1.99) when it was 
replaced by denture retention, and to 1.40 (0.95, 2.06) when denture extension 
represented clinical status. At the same time, the relationships between the outcome 
measure and the alternately used clinical measures were significant. Edentulous subjects
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with inadequate adaptation of their denture(s) were 2.58 (1.74, 3.84) times more likely 
to perceive need for dental treatment than those without such problems, while the 
increased risks of experiencing oral impacts among those having denture retention or 
extension problems were 2.32 (1.58, 3.41) and 1.97 (1.19, 2.99) respectively. 
Obviously, edentulous respondents with denture deficiencies were more likely to report 
treatment need than those without such deficiencies.

When all non-clinical and clinical confounders were entered simultaneously in the 
regression equation (Figure 4.13.2, Stage V), Greek edentulous respondents were 1.35 
(0.91, 2.00) times more likely to perceive dental treatment need in comparison to 
British, but the relationship was not significant. Apart from that, age group was 
significantly related to the outcome variable (O.R.: 0.65, 95% c.i.: 0.44, 0.97), with 
relatively younger edentulous participants (65-74 years-old) reporting higher levels of 
perceived treatment need than those aged 75 years or older.

In contrast with the significant relationship between country and perceived treatment 
need in the dentate participants, as well as for the highly significant relationship 
between country and oral impacts among the edentulous respondents, the relationship 
between perceived treatment need and country remained non-significant throughout the 
adjustment process for the edentulous sample.
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Figure 4.13.1. Logistic Regression Analyses with Perceived Treatment Need as the outcome variable for all
dentate participants (N=847)*: unadjusted and adjusted Odds Ratios (95% confidence intervals) for Country.

Stage I
Unadjusted O.R. 

(95% c.i.) for 
Country

Stage II
O.R. (95% c.i.) 
adjusted by age 

group, sex, 
education

Stage III
O.R. (95% c.i.) 

adjusted by socio
demographic and 

general health 
variables

Stage IV
O.R. (95% c.i.) 

adjusted by socio
demographic, general 
health and one clinical 

variable

1.94 (1 41. 2.66) *'

2.45 (1.84, 3.27 ) -----► 2.24 (1.64, 3.04)------- .  2.21 (1.62, 3.01) 2.57 (1.86, 3.56)

MU*. 2.31 (1.68, 3.17)

Stage V
O.R. (95% c.i.) 

adjusted by socio
demographic, general 

health and all three 
clinical variables

» 2.35 (1.67, 3.30)

In Stage IV, the O.R. (95% c.i.) for the variable on Country was adjusted by age group, sex, education, perceived general health and 
one clinical variable at a time. More specifically: adjustment 1 (Adj.l) included Decayed Teeth, adjustment 2 (Adj.2) Decayed Roots and 
adjustment 3 (Adj.3) Unfilled Anterior Spaces.

* 61 people were excluded from this analysis, thus making a sample of 786 subjects. The logistic regression equations that include 
Perceived General Health in the confounding variables refer to a sample of 785 dentate subjects.

The O.R. (95% c.i.) for Decayed Teeth was 2.02 (1.46, 2.80).
The O.R. (95% c.i.) for Decayed Roots was 1.90 (1.38, 2.60).
The O.R. (95% c.i.) for Unfilled Anterior Spaces was 2.70 (1.80, 4.05).
The O.R. (95% c.i.) for Perceived General Health was 1.43 (1.04, 1.97).
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Figure 4.13.2. Logistic Regression Analyses with Perceived Treatment Need as the outcome variable for all 
edentulous participants that wear denture(s) (N=567)*: unadjusted and adjusted Odds Ratios (95% confidence 
intervals) for Country.

Stage I
Unadjusted O.R. 

(95% c.i.) for 
Country

Stage II
O.R. (95% c.i.) 
adjusted by age 

group, sex, 
education

Stage III
O.R. (95% c.i.) 

adjusted by socio
demographic and 

general health 
variables

Stage IV
O.R. (95% c.i.) 

adjusted by socio
demographic, general 
health and one clinical 

variable

Stage V
O.R. (95% c.i.) 

adjusted by socio
demographic, general 

health and all three 
clinical variables

1.32 (0.89, 1.96) *'

1.46 (1.00, 2.12 ) -----► 1.37 (0.93, 2 .01)-------► 1.36 (0.93, 1.99) 1.35 (0.91, 1.99) * '

AdU». 1.40 (0.95, 2.06)

► 1.35 (0.91, 2.00) *“

In Stage IV, the O.R. (95% c.i.) for the variable on Country was adjusted by age group, sex, education, perceived general health and 
one clinical variable at a time. More specifically: adjustment 1 (Adj.l) included Denture Adaptation, adjustment 2 (Adj.2) Denture 
Retention and adjustment 3 (Adj.3) Denture Extension.

* 24 people were excluded from this analysis, thus making a sample of 543 subjects. The logistic regression equations that include
Perceived General Health in the confounding variables refer to a sample of 541 edentulous subjects.

The O.R. (95% c.i.) for Denture Adaptation was 2.58 (1.74, 3.84).
The O.R. (95% c.i.) for Denture Retention was 2.32 (1.58, 3.41).
The O.R. (95% c.i.) for Denture Extension was 1.97 (1.19, 2.99).
The O.R. (95% c.i.) for Age group was 0.65 (0.44, 0.97).
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CHAPTER 5.

DISCUSSION
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For presentation purposes, the findings of the cross-cultural analysis are discussed 
first, despite being last in the results. Then follows the discussion of the results 
regarding the prevalence of oral impacts and perceived treatment needs and of their 
relationships with clinical oral status. This chapter will conclude with a critique of the 
definition of culture and its stereotypes and with the discussion of important 
methodological points of this study.

5.1. CROSS-CULTURAL DIFFERENCES

This study has shown that there are significant differences in the oral impacts 
experienced between elderly people living in Greece and Great Britain, after having 
controlled for age group, sex, education level, perceived general health and clinical oral 
status. After taking all those factors into account and irrespective of whether the 
comparison referred to dentate or edentulous people, Greek participants were over 4.5 
times more likely to experience oral impacts than British participants.

This finding means that the response to the same dental state was significantly different 
between elderly people in Greece and Great Britain, thus supporting the hypothesis of 
the study. At a more practical level, it highlights the need to incorporate those findings 
in the treatment needs assessment for the planning of oral health services. Even more so 
in the elderly people, where the role of personal health views is greater (Hickey, 1988, 
Tickle and Worthington, 1997). In a political level, these findings indicate that, due to 
differences in the perception of oral health status between European Union countries, 
the planning of oral health services should not be done at a centralised European level, 
but more on a regional or local basis.

The persistence of the cultural differences in oral impacts after the extensive adjustment 
for oral status, sociodemographic variables and perceived general health, indicated that 
culture influenced the occurrence of oral impacts independently. In accordance with the 
theory of cultural construction of illness as a psychosocial experience (Kleinman, 1980: 
pp. 71-118), it was shown that the same amount of clinically diagnosed disease is 
related to different amounts of illness between the two populations, which in turn may 
have resulted in the observed differences in oral impacts, that is how people perceive a 
certain clinical oral status and how this perception impacts on their lives.

The comparison of the main findings with similar studies is restricted by the fact that the 
volume of literature that deals with cross-cultural assessment of oral impacts in elderly 
is rather limited. Of those few cross-cultural comparative studies, most are actually 
ethnic groups comparisons and almost all refer to U.S.A. and none to European
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populations. To our knowledge, this is the first comparative study of oral impacts in 
Europe. Its comparison with other studies is further limited by the fact that, in most 
other studies, the results referred to the differences in subjective health status without 
controlling for possible confounding factors, like sociodemographic and clinical 
variables.

In two studies that adjustment of confounders was performed (Hunt, Slade and 
Strauss, 1995, Slade et al, 1996), the oral impacts were assessed through the OHIP, 
the results referred to dentate people only and were inconclusive with regards to the 
existence of cultural differences. While differences between Whites and Blacks in North 
Carolina disappeared after the adjustment process (Hunt, Slade and Strauss, 1995), 
Slade et al (1996) reported that differences in oral impacts between the six strata used in 
their study (metropolitan and non-metropolitan in Canada and in Australia, Whites and 
Blacks in North Carolina) existed after controlling for clinical oral health status. A 
differing pattern of differences emerged from a third cross-cultural study of subjective 
health status that controlled for the effect of confounders (Atchison and Gift, 1997). 
The comparison referred to the U.S.A. sites of the ICS-II study and the outcome 
measure was the single oral health rating; significant differences persisted after the 
adjustment process between Whites and African-Americans in Baltimore and between 
the two groups of the Indian Health Service, but not between Whites and Hispanics in 
San Antonio. Taking all these into account, the findings of this study seemed to agree 
with the results from the study by Slade et al (1996), partly agree with those by 
Atchison and Gift (1997) and to contradict those from Hunt, Slade and Strauss (1995), 
but the differences referred to different populations and oral impacts were measured 
with different instruments.

With respect to the medical literature, the significant differences in oral impacts between 
Greek and British elderly are conceptually in accordance with the increased anxiety 
observed among Greeks, compared to British (Lyketsos, Blackburn and Mouzaki, 
1979, Mavreas and Bebbington, 1988). The significantly higher levels of oral impacts 
among Greek than British elderly of the same clinical oral status, age group, sex, 
education level, and perceived general health reinforce the “stiff upper lip” explanation 
used in earlier cross-cultural studies of pain (Zborowski, 1952, Zola, 1966). This 
explanation epitomised the cultural differences in the expression of bodily complaints; 
Italians generalised and Irish, who like the British are characterised by the “stiff upper 
lip”, restricted the expression of complaints (Zola, 1966). This study has gone one step 
further, because it showed that the same oral health status did not only result in different 
perceptions and communication of symptoms, but it also had different impacts between 
Greek and British people in their ability to carry out daily activities. In this sense, the

224



results were in disagreement with those from the comparison of pain experience 
between Americans and Puerto Ricans, where cultural differences in perception and 
reaction to pain were not reflected in similar differences in the impacts caused in work, 
social or family activities (Bates et al, 1995).

Another possible explanation, apart from the “stiff upper lip” of the British, for the very 
significant differences in oral impacts between Greek and British elderly may relate to 
the cultural role of eating. As Fieldhouse (1995: p. 1) stated, “food intake is a response 
to both biological and cultural stimuli”. The consumption of food has a meaning, both 
symbolic and historical, which should be viewed as a cultural product (Mintz, 1996: 
pp. 7-8). A review of studies about immigrant cuisines highlighted the importance of 
the relationship between food and ethnic identity (Mennell, Murcott and van Otterloo, 
1992: pp. 75-80). Consequently, eating is not just a purely biological activity, but it 
also has cultural characteristics and fulfils social needs.

The difference in the cultural value of eating between the two societies may account for 
the different levels of eating-specific oral impacts. While the Greek culture is 
characterised by a celebration of eating, the role of food in the British culture relates 
more to biological than social needs. Such differences would affect not only the eating- 
specific, but also the total OIDP score, as eating difficulties was the most prevalent 
OIDP item in both populations and its role in the formulation of the total OIDP score 
was considerable. The findings of this study reinforced this notion of distinction, as the 
cultural differences in the prevalence of the eating-specific oral impacts were of bigger 
magnitude than the respective differences for the prevalence of oral impacts in general. 
Researching ethnic family stereotypes in people living in U.S.A., McGoldrick and 
Rohrbauch (1987) showed an interesting distinction between Italian and Irish families; 
eating had a special role for the former, while the importance of drinking characterised 
the latter. It remains unknown whether the same pattern would prevail in a comparison 
between Greek and British families. Families of Greek ethnic origin were included in 
the study of McGoldrick and Rohrbauch (1987) and they showed similar characteristics 
with the Italians, with respect to “traditional” sex roles and family bonding, but not 
especially for the role of food.

A third explanation that may account for some of the difference observed, especially 
between the dentate samples, refers to the importance of oral aesthetics and appearance. 
As shown in the results, the relationship between the presence of unfilled anterior 
spaces and oral impacts was highly significant for the Greek, but largely insignificant 
for the British dentate respondents. While, even after the adjustment by 
sociodemographic factors and perceived general health, dentate Greeks with unfilled
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anterior spaces were at a 2.69 times highly significant risk to experience oral impacts 
than the rest of the Greek dentate sample, there was no increased risk for the respective 
British dentate group. The presence of gaps in the front area of the mouth, which apart 
from functional it also clearly indicates aesthetic problems, were related to oral impacts 
in the Greek but not the British dentate, thus indicating the existence of different 
aesthetic values and norms between the two samples.

Finally, two interrelated explanations have their origins in the marked historical and 
social characteristics of the Greek society. Those characteristics may be partly 
responsible for the extremely high levels of oral impacts perceived by the Greek 
respondents in this study. From a historical and political perspective, the findings of 
this study may be attributed to the predominantly resistant nature of the Greek people, 
as the whole modem Greek history is characterised by vigorous protest movements 
(Svoronos, 1976: pp. 12-13). From a more social perspective, the adequately 
documented conflict between the Greek state and society, leading to distrust and 
suspicion towards the state and influencing the political socialisation of the individuals 
(Diamandouros, 1983), may also have contributed.

Furthermore, these general historical and social characteristics may have been reflected 
more seriously in the specific cohort of Greek elderly under study, due to the effect of 
significant life experiences. These people have experienced the German, Italian and 
Bulgarian occupation and the devastating famine of the winter of 1941-1942, the savage 
civil war (1946-1949), whose legacy was associated with restricted democracy and 
social divisions in the following decades, and the military junta (1967-1974) (Clogg, 
1992). The traumatic effect of these life experiences may have further strengthened their 
spirit of resistance and protest. This nature should be reflected in all spheres of life, not 
only political or social. Consequently, and in accordance with the notion that life 
circumstances are related with subjective health indicators (Locker, Jokovic and Payne, 
1997), the Greek elderly are expected to have worse health perceptions, which may 
explain the great differences observed in this study.

The second outcome measure of the study was perceived treatment need. After 
adjusting for clinical and sociodemographic variables and perceived general health, 
there were significant differences in perceived treatment need between Greek and 
British dentate participants, but not so between the respective edentulous samples. A 
considerable volume of relevant literature has focused on the establishment of the gap 
between perceived and normative need for dental treatment or clinical oral status. The 
findings of this study enriched the discussion in a different way; by showing that the 
same clinical status is associated with significantly different levels of perceived
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treatment need between dentate participants in two countries, they did not merely 
highlight the existence of a gap, but further demonstrated its variation in magnitude 
between different dentate populations. Nevertheless, a similar statement would not 
accurately describe the situation for edentulous participants, as the same clinical oral 
status was not associated with significantly different assessment of perceived treatment 
need between Greek and British edentulous respondents.

When the findings in relation to both perceived treatment need and oral impacts were 
considered in combination, further points of discussion needed to be approached. 
Greek dentate respondents were over 4.5 times more likely to experience oral impacts, 
but only at a 2.35 times significantly higher risk to perceive need for dental treatment 
than their British counterparts of similar age, sex, education, perceived general health 
and clinical oral status. Despite being significant in both comparisons, the cross-cultural 
difference in perceived treatment need was much lower than the respective difference in 
the experience of oral impacts. While Greek edentulous respondents were over 4.5 
times more likely to experience oral impacts than British edentulous subjects of similar 
age, sex, education level, perceived general health and clinical oral status, this 
significantly increased risk was not reflected on the perceived need for dental treatment. 
It seemed that, regarding edentulous participants, similar sociodemographic and clinical 
status may yield significantly different levels of oral impacts, but not significant 
differences in perceived treatment need between the two countries.

These smaller differences with respect to perceived need, may be attributed to social, 
cultural and behavioural factors, as well as to differences in the systems of oral health 
care provision, payment inclusive. They can be explained by the fact that perceived 
treatment need is influenced not only from oral impacts and clinical status, but also from 
health perceptions (Hickey, 1988). Moreover, the belief of the beneficial effect of dental 
interventions may be affected by various other factors, such as age and dental status. 
Older people have been associated with lower expectations from the dental treatment 
and concern about their oral status (Smith and Sheiham, 1980, MacEntee, Dowell and 
Scully, 1988), while total tooth loss was associated with altered self-image and lowered 
self-confidence (Fiske et al, 1998). Similarly, dental treatment expectations may be 
reduced in people that have already lost all of their natural teeth and wear dentures, 
irrespective of whether they conform to quality standards or not; they may be feeling 
that there is no room for improvement.

Finally, the lack of statistical significance in the cross-cultural comparison of perceived 
treatment need between the edentulous samples, in contrast to the respective 
comparisons of oral impacts among the edentulous and perceived treatment need among
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the dentate, may be explained by the combined effect of lower expectations and care 
provision for the Greek older edentulous. Most members of the Greek sample were 
insured in the Social Security Institution (IKA) and their dentures were made in IKA 
community centres, where quality dental care provision remains elusive. This may have 
further reduced their already low expectations and may have resulted in the non
significant difference in the perceived need between edentulous Greek and British 
respondents, despite the fact that extremely significant difference^ characterised their 
comparison with regards to oral impacts.

5.2. THE PREVALENCE OF ORAL IMPACTS AND PERCEIVED 
TREATMENT NEEDS AND THEIR RELATIONSHIPS WITH 
CLINICAL FACTORS

According to its objectives, this study facilitated the assessment of prevalence of oral 
impacts on daily performance, perceived treatment need, as well as their relationships 
with oral status, in elderly people in Greece and Great Britain. The British findings 
refer to data collected from a national representative sample, while data were collected 
from an opportunity sample in Greece. The selection of the Greek sample may be 
considered as a possible weakness. Nevertheless, the comparative nature of this study 
did not demand the use of two national representative samples. Furthermore, the 
sociodemographic characteristics of the Greek sample were generally comparable with 
national statistics (National Statistical Service of Greece, 1994, 1996), with the 
exception of the higher proportion of females included in the study sample. The age 
group and education level classifications were similar with the national statistics, but, as 
expected due to its exclusively urban composition, the study sample was slightly 
younger and better educated than the total elderly Greek population. Another possible 
limitation of the study relates to the differences in the response rate between the Greek 
and the British study (87.8% and 69.3% respectively). As happens with most cross- 
sectional surveys (Locker, 1993b), no data on non-respondents were available in the 
Greek study. Consequently, the effect of the differing response rates between the Greek 
and the British studies on a possible distortion of findings cannot be estimated. 
Nevertheless, despite being considerably different, both response rates were 
conventionally acceptable.

Both the British and the Greek studies are the first European studies that used the OIDP 
for the assessment of oral impacts. In addition, this was the first time that oral impacts 
were measured and a subjective health status indicator was used in Greece. Oral impacts 
were much more prevalent in the Greek than the British sample; they affected the daily 
life of 12.3% of British dentate and 16.3% of British edentulous, while the respective
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proportions for the Greek sample were 39.1% and 47.6% respectively. Apart from 
demonstrating higher prevalence, the different items of the OIDP index were generally 
more frequent and more severe among the affected Greeks compared to their British 
counterparts, with the exceptions of difficulties speaking and sleeping among 
edentulous respondents. The most prevalent OIDP item among both Greek and British, 
dentate and edentulous participants referred to difficulty eating; among the Greek 
sample, one sixth of the dentate and one fourth of the edentulous reported that they 
experienced this impact “every day or nearly every day”, while its effect on daily life 
was perceived to be “severe” by one sixth of dentate and one fifth of edentulous. All 
other items in the Greek sample and all items in the British sample affected the everyday 
life in less than one tenth of respondents.

In general, the prevalence of oral impacts in this study was lower, in comparison to 
most other previous relevant studies. Nevertheless, those comparisons are 
methodologically inappropriate, as in almost all other studies oral impacts were 
assessed through different subjective oral health indicators, while in Greece in particular 
there are no other comparable studies. In comparison to previous studies carried out in 
Great Britain (Cushing, Sheiham and Maizels, 1986, Fiske, Gelbier and Watson, 1990, 
Tickle, Craven and Worthington, 1997), a much lower prevalence of impacts was 
found in this study. This should be expected, as the indicator used (OIDP) covers 10 
activities of daily life and attempts to screen for “ultimate” oral impacts only, that is 
impacts that severely affect the life of the person. On the other hand, other indicators 
have a broader conceptual target, covering also the area of “intermediate” oral impacts. 
Furthermore, in terms of measurement, limit themselves in the assessment of 
prevalence or frequency, thus avoiding screening for severity. Compared to other 
studies that also used the OIDP, the prevalence of oral impacts was lower in both the 
Greek and the British elderly samples than in Thai samples of adults aged 35-44 years 
(Adulyanon, Vourapukjaru and Sheiham, 1996) or 60-74 years (Srisilapanan, 1997). 
The differences were more marked in the case of British elderly.

The pattern of the relationships between the different clinical indicators and the presence 
of oral impacts that affect daily living revealed both similarities and differences between 
the Greek and British samples. Among dentate subjects, natural occluding pairs of teeth 
(NOPs) was the single clinical measure significantly associated with oral impacts, after 
controlling for sociodemographic variables and perceived general health, in both the 
Greek and the British samples. In addition, oral impacts were significantly related to 
number of teeth, unfilled anterior spaces, and number of natural posterior pairs of teeth 
(POPs) adjusted for the presence of removable prosthesis only in the Greek dentate 
sample. Regarding edentulous participants, all three clinical measures (denture
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adaptation, retention, and extension) were significantly associated with oral impacts in 
the Greek sample, but only denture retention in the British. Clearly, the observed 
significant relationships were conceptually feasible. The number of teeth, NOPs and 
POPs in dentate and the quality characteristics of the complete dentures in edentulous

people should relate to the ability of a person to eat, speak and perform the majority of 
functional tasks related to the mouth.

The cross-cultural differences in the pattern of relationships between oral impacts and 
clinical measures may be related to the overall level of oral impacts; that is, insignificant 
relationships may exist in cases of low prevalence of impacts, as in the British samples, 
whereas in populations with high prevalence the relationships may reveal more 
significant results. In any case, all these relationships failed to make a difference in the 
overall adjustment of the cross-cultural differences. The odds ratio and confidence 
interval of the cross-cultural difference were not seriously influenced by the adjustment 
for sociodemographic, perceived general health and various clinical variables, namely 
10 for the dentate and 3 for the edentulous. As already mentioned in the literature 
review (Locker, 1992), these weak associations could be attributed to the distinction 
between the sociological, psychological and biological concept of health, measured by 
the subjective health status indicators, and the purely biological concept of disease, 
reflected in the clinical measures. Nevertheless, the significant relationships between 
clinical status and oral impacts could be very helpful in constructing a profile of clinical 
characteristics of the people that experience oral impacts affecting their everyday life.

Similar findings to those of the British dentate sample were revealed by Cushing, 
Sheiham and Maizels (1986), where the only clinical variable significantly associated 
with overall oral impacts was the number of functioning teeth. The relationship between 
oral impacts and number of teeth in the Greek dentate sample is in accordance with 
other relevant studies (Atchison and Dolan, 1990, Locker, 1992, Locker and Slade, 
1994, Leao and Sheiham, 1995, Matthias et al, 1995), while the same was also the case 
for NOPs and POPs adjusted for denture(s) (Locker and Slade, 1994, Leao and 
Sheiham, 1995).

Finally, these relationships highlighted the necessity to supplement the traditional 
clinical measures, that reflect the condition of crown and root caries and periodontal 
tissues, with more modem measures that do not only focus on the absence of disease, 
but also highlight the function and the quality of life of the person. The presence of 
unfilled anterior spaces is a clinical indicator that directly relates to the appearance of the 
person and could be expected to affect many OIDP items (e.g. “smiling”, “social 
contacts” and “emotional stability”). In addition, it is indicative of poor dental treatment
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provision, which could result in higher oral impacts. Its importance in the interpretation 
of the cross-cultural differences of this study has already been discussed. The number 
of posterior occluding pairs (POPs) relates to the function of the person. Not only does 
this measure quantify tooth loss, but also gives some indication of structural changes in 
the posterior region of the oral cavity as a result of disease. Finally, the number of 
natural occluding pairs (NOPs) combines the broad number of teeth with an estimation 
of whether they form occluding pairs, thus expressing functional parameters. By not 
being hmited to the posterior area of the mouth, NOPs should also be able to trace 
impacts related to appearance.

The prevalence of perceived treatment need was more than half of the Greek and over 
one third of the British dentate people, while its levels were lower among the 
edentulous (one third of the Greek and one fourth of the British subjects). The findings 
from the British sample are slightly lower than those from other studies of relevant age 
groups (Smith and Sheiham, 1980, Branch, Antczack and Statson, 1986, Diu and 
Gelbier, 1989). In both countries, the needs of the edentulous people (1/3 of Greek and 
1/4 of British edentulous samples) referred to repair or provision of new dentures in the 
majority of cases, which is indicative of the failure of the treatment and the high needs 
of those populations. In general, the relationships between perceived treatment need and 
relevant clinical measures (decayed teeth, decayed roots, unfilled anterior spaces for 
dentate and denture quality variables for edentulous participants) revealed significant 
results, with the exception of denture retention in the Greek edentulous and denture 
extension in the British edentulous sample. The significant relationships were attributed 
to the direct conceptual relevance of the selected clinical measures with treatment need. 
Nevertheless, as for the respective findings for oral impacts, these relationships failed 
to make an impact in the adjustment of the cross-cultural comparison of perceived 
treatment need.

Inevitably, the discussion of the findings of this comparative study was characterised 
by statements about cultural differences. In order to be complete, this discussion needs 
to be enriched with issues related to definition and interpretation of cultural 
comparisons.

5.3. CULTURE: A CRITIQUE OF CONCEPTUAL LIMITATIONS AND  
STEREOTYPES

Researching cultural differences in health has been severely criticised for either being 
irrelevant or for shifting the attention from other important issues, like social class 
inequalities. Even the use of the terms “culture” and “ethnicity” was considered
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inappropriate (Ahmad, 1996). Firstly, because culturally specific health beliefs were not 
proved to affect the behaviour of the people in a direct and linear way. Secondly, 
because people of the same cultural group may demonstrate important differences, 
sometimes as marked as those between people of different cultural groups (Williams,
1994). Thirdly, because significant similarities exist in the health beliefs and behaviour 
of different ethnic groups, even across countries. Apart from those arguments, a 
practical problem relates to the accurate classification of people into different ethnic 
groups, especially in relation to second- and third-generation people. The most 
important criticism, though, relates to the political consequences of researching cultural 
differences. According to this, the comparison between different cultural groups 
incorporates the danger of pathologising and stigmatising the “inferior” culture, that is 
the culture whose practices do not hinder the deterioration of health.

Nevertheless, the role of cultural factors in health has been proved beyond doubt 
(Kleinman, 1980, Helman, 1994). Furthermore, the investigation of cultural factors 
should not restrict the role of other explanatory factors, such as socioeconomic status, 
but rather promote their simultaneous use, as this would provide more relevant 
information for effective health planning (Schulman et al, 1995, Williams, Lavizzo- 
Mourey and Warren, 1994, Kelleher, 1996). Finally, in response to the political 
argument of stigmatising and stereotyping, there is a necessity for adequate 
interpretation of the results of the cultural studies (Williams, Lavizzo-Mourey and 
Warren, 1994). Apart from defining the criteria that determined the different 
categorisations, it should be clearly pointed out that the higher rates for specific 
conditions among certain ethnic groups, do not necessarily indicate causation on the 
effect of culture.

In fairness to the criticisms, cultural differences, mainly referring to race or ethnicity, 
have been widely investigated in the medical and health services research literature, but 
are often poorly defined (Williams, 1994, LaVeist, 1994). Furthermore, even when 
defined, cultural factors “are often difficult to quantify” (Helman, 1994: p. 321). 
Marmot (1981: p. 328) further highlighted the difficulty to “disentangle the 
psychosocial from other cultural factors”.

The definitional limitations should be further highlighted. Race, for instance, has been 
used in health services research literature in order to assess ethnicity, skin colour and 
nationality. This clearly implied a profound lack of conceptual clarity and definitional 
uniformity. Additionally, it resulted in some degree of measurement inconsistencies, as 
there are different ways of measuring race that are associated with different sources of 
available data (LaVeist, 1994, Warren et al, 1994).
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These limitations led to the replacement of the term, race, with the wider and more 
relevant concept of ethnicity (Cooper, 1994). Race is a sociological construct with 
biological significance limited, almost totally, to skin colour. On the other hand, 
ethnicity should be considered as a complex sociocultural construct, which incorporates 
biological prerequisites, parameters and consequences (Jackson, 1992). It is a 
multifactorial term that contains both genetic and sociocultural dimensions. It can be 
defined by different features, such as language, religion, patterns of social interaction, 
food habits, any of which may be sufficient at one occasion, but none can ever be 
considered a necessary condition for establishing ethnicity (Crews and Bindon, 1991). 
This definitional flexibility and dynamic nature of ethnicity imply the necessity to 
provide a clear statement regarding its use in every case.

Even when the definitional limitations are dealt with, the interpretation of the findings 
remains a cmcial issue. For all individuals, there is a distinction between cultural and 
personal beliefs and behaviours. The preferences and values of each person evolve 
according to his/her life experiences and they differ from those of every other person 
(Leplege and Hunt, 1997). As Kleinman (1980: p.38) stated: “individuals differ, often 
greatly, even in supposedly homogeneous social worlds. They differ in their conscious 
understanding and acceptance of social norms and in the degree in which they follow 
those norms in actual practice”. Therefore, the culture of a group does influence, but 
does not determine, how people live. Here lies the danger of using “ethnic stereotypes” 
and broad generalisations. The presence of cultural differences should motivate health 
professionals towards a sensitive evaluation of the issue; while they should be aware of 
cultural influences in the interpretation of cross-cultural differences, each case should be 
considered individually.

In this study in particular, cultural differences in oral impacts and perceived treatment 
needs refer to people living in Greece and Great Britain. The aforementioned issues, 
that related to the interpretation of the findings and the avoidance of cultural 
stereotyping, are clearly applicable in this study. Even more so, as these two groups, 
despite being clearly defined, differ in terms of cultural homogeneity; the British society 
is multicultural, but the Greek society is characterised by relative cultural and ethnic 
homogeneity (Diamandouros, 1983: p. 55, Clogg, 1992: p. 106).

5.4. METHODOLOGICAL COMMENTS

Various methodological points need to be discussed. One such point refers to the choice 
of education level as a proxy measure that reflects socioeconomic status. This decision
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was taken with the knowledge that the manner of social class measurement can affect 
the findings and after consideration of possible alternatives, such as occupation and 
income. Socioeconomic status is a complex theoretical concept that poses important 
methodological measurement problems even within one culture, let alone cross- 
culturally (Liberates, Link and Kelsey, 1988, Quine, 1990).

One common indicator of socioeconomic status is occupational class, though its cross- 
cultural comparability has been problematic (Valkonen, 1993, Kunst et al, 1995). The 
standard classification of occupations (Office of Population Censuses and Surveys, 
1995), which facilitates the allocation of people into different social class categories 
according to the general standing or prestige of their occupations, is used as a proxy for 
socioeconomic status in Britain, but the respective classification of occupations in 
Greece (National Statistical Service of Greece, 1995) merely highlights occupational 
characteristics and does not reflect social ranking. Consequently, its use would 
jeopardise harmonised measurement between the two countries and would, therefore, 
limit cross-cultural comparability. With respect to the use of income, its estimation may 
be straightforward, but it represents a highly sensitive topic, associated with reporting 
error and relatively high refusal rates (Liberates, Link and Kelsey, 1988). Its indirect 
estimation through taxable income has also been severely criticised for failure to 
accurately reflect the actual income especially in Greece, where tax evasion is a rather 
common phenomenon, performed occasionally with state tolerance or even through law 
exemptions (Petmesidou, 1991, Riga, 1992).

On the other hand, education data are simple to collect, accurately reported, and widely 
used in the field of epidemiology due to their practicality and convenience (Liberates, 
Link and Kelsey, 1988, Williams, Lavizzo-Mourey and Warren, 1994, Kunst et al,
1995). Furthermore, education has been routinely used as a proxy measure of social 
class in social sciences and poverty literature, and its relationship with income and 
occupation has been clearly demonstrated (Halsey, Heath and Ridge, 1980, Tsoukalas, 
1986, Goldthorpe, 1987, Karagiorgas et al., 1990, Dedousopoulos, 1993, 
Papatheodorou, 1997). One potential disadvantage of its use refers to variation by age 
cohort, though this effect should be relatively limited in any specific age group, such as 
the elderly.

Other methodological comments, apart from the choice of education level, relate to the 
exclusion of behavioural variables and the inclusion of perceived general health in the 
analyses. Many studies of sociodental indicators have investigated the relationship 
between oral impacts and behavioural variables, dental attendance pattern inclusive. 
Most of them indicated significant relationship between dental attendance pattern and
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oral impacts (Locker and Slade, 1993, Slade and Spencer, 1994b), though this was not 
always the case (Cushing, Sheiham and Maizels, 1986). From a theoretical standpoint, 
dental attendance is used in most studies as a risk marker of oral health status. Indeed, 
“the utilization of dental services by older persons is closely related to oral health status” 
(Schou, 1995: p.238). Maizels, Maizels and Sheiham (1991) devised an interactive 
model of dental disease and health behaviour, where behavioural variables in general, 
and not only dental attendance, were shown to influence clinical dental status. 
Furthermore, Locker, Jokovic and Payne (1997) showed that healthy lifestyles, 
indicative of behaviours linked to health, related more to clinical measures, while it was 
life circumstances, indicative of the material conditions and the social environment, that 
were more associated with subjective health indicators. In accordance to that, oral health 
behaviours were insignificant predictors of oral quality of life in the elderly participants 
of the Second International Collaborative Study (ICS-II) (Chen et al, 1997). 
Consequently, as clinical status was included in the analysis model, there was no 
theoretical background for the additional inclusion of the pattern of dental attendance.

On the other hand, there is ample evidence regarding the significant association between 
general and oral health status in older adults. Older persons with physical disability 
were at significantly increased risk of edentulism (Jette, 1993). Furthermore, in relation 
to specific oral impacts, chewing abihty was positively associated with general health 
perception (Agerberg and Carlsson, 1981). This was reinforced by a later study, which 
showed that several factors of general disability, as well as various diseases, were 
significantly associated with reduced masticatory ability in the elderly, even after 
controlling for the effect of dental status and age (Osterberg et al, 1996). Symptoms 
from teeth and/or dentures, mouth dryness and difficulty chewing were positively 
correlated with lower subjective general health status in a Swedish sample of 88-years- 
old people (Lundgren et al, 1995), and specific oral impacts, such as oral discomfort, 
eating problems and dental pain were significantly correlated with worse perceived 
general health in a sample of older men aged 47 years or older in U.S.A. (Kressin et al,
1996). Investigating the reverse relationship, a comprehensive review demonstrated the 
disabling effect that eating-related impacts, caused by different oral conditions, like 
edentulousness, xerostomia and ill-fitting dentures, had on systemic health and quality 
of life (Hollister and Weintraub, 1993).

Focusing on subjective oral health indicators, the relationship between perceived oral 
and perceived general health among elderly people in Los Angeles was strong and 
significant, and remained significant, despite losing some of its strength, after adjusting 
for clinical and sociodemographic variables (Matthias et al, 1995). Perceived general 
health status was also strongly related to OHIP scores in adults aged 50 years or over in
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Ontario, Canada (Locker and Slade, 1994) and to all measures included in SOHSI, 
except from the worry/concern subscale, in a survey of adults aged 60-65 years-old in 
Liverpool, U.K. (Tickle, Craven and Worthington, 1997). In addition, Kressin (1996) 
demonstrated significant correlations between the SF-36 scales and two oral health 
related quality of life indicators (the GOHAI and the OHQOL) in older adults. In all 
sites and all age groups of the ICS-II, poorer perceived general health was associated 
with poorer oral quality of life, both in terms of perceived oral health and number of 
reported impacts (Chen et al, 1997). The relationship between subjective dental and 
general health status has also been highlighted in studies of adult, but not specifically 
elderly, populations (Rosenberg et al, 1988, Dolan, Gooch and Bourque, 1991). AU 
this evidence called for the inclusion of general health status as a confounding variable 
in the regression models of this study.

The final methodological point relates to the cross-cultural adaptation and validation of 
the OIDP. As suggested by various researchers (Berzon, Hays and Shumaker, 1993, 
Bullinger et al, 1993, Hunt, 1993, Herdman, Fox-Rushby and Badia, 1997) and 
already described in Methodology, a meticulous cross-cultural translation resulted in a 
Greek version of the modified instrument, while conceptual and functional equivalence 
were verified by a professional committee and further tested in two groups of lay 
people, before and during the pilot study. Furthermore, operational equivalence was 
guaranteed by the direct comparability of procedures in the administration of the 
instrument in Greece and Great Britain. Finally, because the measurement technique 
influences subjective disability estimates in elderly populations (Jette, 1994), the OIDP 
scaling methods were kept entirely identical between the British and the Greek version 
of the instrument, in order to achieve comparability.

Regarding the validation of the instrument in both Greece and Great Britain, its 
construct and criterion validity were assessed by investigating its relationship with other 
subjective measures, without the inclusion of any clinical indicators. Clinical measures 
were also excluded from the validation of the different formats of the OHIP in Canada 
(Locker and Slade, 1993, Allen and Locker, 1997) and the SOHSI in Canada (Locker 
and Miller, 1994a) and England (Tickle, Craven and Blinkhom, 1997), but not from 
the DIDL (Leao and Sheiham, 1996). The rationale behind this decision to omit clinical 
oral indices from the validation of a subjective health status indicator, is derived from 
the contemporary conceptual distinction between subjective and objective definitions of 
health (Hunt, McBwen and McKenna, 1986, Kleinman, 1988, Locker, 1989, 1992, 
Bowling, 1997).
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CHAPTER 6.

CONCLUSIONS
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The study leads to the following conclusions:

a) Greek dentate and edentulous participants were 4.57 and 4.85 times significantly 
more likely to experience oral impacts than British dentate and edentulous participants 
respectively, after controlling for age group, sex, education level, perceived general 
health and clinical oral status. This indicated an independent cultural influence in the 
perception of oral impacts.

b) Greek dentate participants were 2.35 times significantly more likely to perceive need 
for dental treatment than British dentate participants, but there was no significant 
difference in perceived treatment need between Greek and British edentulous 
participants, after controlling for age group, sex, education level, perceived general 
health and clinical oral status.

c) Irrespective of whether they were significantly associated with the outcome 
measures, the adjustment for sociodemographic characteristics, perceived general health 
and various clinical measures of oral health status did not considerably influence the 
cross-cultural differences in oral impacts and perceived treatment needs.

d) After adjusting for sociodemographic variables and perceived general health, 
experience of oral impacts among the British dentate participants was significantly 
associated with the number of natural occluding pairs (NOPs). The same adjustment in 
the Greek dentate sample revealed significant relationships between experience of oral 
impacts and number of teeth, unfilled anterior spaces, number of natural occluding pairs 
of teeth (NOPs), and number of natural posterior occluding pairs (POPs) adjusted for 
the presence of removable prosthesis in the posterior area of the mouth.

e) After adjusting for sociodemographic variables and perceived general health, 
experience of oral impacts was significantly associated with denture retention among the 
British edentulous, and with denture adaptation, denture retention, and denture 
extension among Greek edentulous participants.

f) The prevalence of oral impacts, as measured by the Oral Impacts on Daily 
Performance (OIDP) index, was higher among the edentulous than among the dentate 
participants in both countries. Oral impacts affecting the daily living of the respondent 
was reported by 12.3% of the dentate and 16.3% of the edentulous participants in the 
British sample, and 39.1% and 47.6% among the Greek dentate and edentulous 
participants respectively. In every case, the most prevalent specific oral impact referred 
to difficulty eating.
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6.1. FUTURE RESEARCH

Although the OIDP has been applied cross-culturally and successfully tested for 
reliability and validity, the validation of an instrument is an on-going process that by no 
means should be considered completed by the tests carried out in this study. These tests 
may well cover the minimum requirements for the psychometric properties of a new 
instrument, but future research should be directed towards the examination of its 
stability over time (test-retest reliability) and its sensitivity to change, through the 
adoption of a longitudinal study design (MacDowell and Newell, 1987, Cox et al, 
1992, Bullinger et al, 1993, Ziebland, 1994).

So far, the OIDP, like most subjective oral health indicators, has been tested only in 
oral health surveys. In the future, it needs to be tested for use in clinical settings, so that 
its usefulness in individual treatment planning and its appropriateness as an outcome 
measure to evaluate the effectiveness of treatment can be determined. In addition, the 
instrument needs to be adapted for use in other age groups, mainly adolescents and 
young adults.

This study showed that there are differences in the oral impacts between people living in 
Greece and Great Britain, after adjusting for sociodemographic characteristics, 
perceived general health and clinical status. These findings clearly highlighted the limits 
of normative need. Future research should be directed towards the incorporation of oral 
impacts into treatment need estimation systems in those two countries. This would 
imply the derivation of models that take both normative and perceived need standpoints 
into account, in order to objectify oral health care planning and achieve the maximum 
health gain for the population. The results of this study suggest that the role of oral 
impacts would be quantitatively stronger in the oral health needs assessment in Greece, 
rather than Britain.

Finally, future research should attempt to clarify the relationship between oral health 
related quality of life and health related quality of life, thus leading to the conceptual 
integration of oral health into a general model of health (Gift and Atchison, 1995, 
Reisine, 1996). A combined approach of oral and general health is warranted on 
theoretical and practical grounds, as it will disentangle their interrelationing effects and 
facilitate their common needs assessment and care provision planning. In this sense, the 
promising initial work of Gift, Atchison and Dayton (1997) needs to be further 
enriched.
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Appendix 1.
Memory questionnaire used in the NDNS dietary survey.
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P e o p l e A g e d  65 o r  O v e r

Socia l  and  C o m m u n i t y  P l a n n i ng  Research 
Un ive r s i t y  Co l l e ge  L o n d o n  Medica l  Schoo l  

MR C D u n n  Nu t r i t i on  C en t r e ,  Cambr idge

On b f h a l f  of.

Depar tm ent o f  Heal th.  ' 
Ministry o f  A g ncu i tu re .  
Fisheries and  FoixJ

P1403 N a t i o n a l  D i e t  a n d  N u t r i t i o n  S u r v e y 1995

M E M O R Y  Q U E S T I O N N A I R E

AFFIX SERLAL NXD^IBER 
LABEL HERE

D .

I>r7H:?.VI El'f— R _ C O D E

SEX: M a l e

A G S :

DAY .MONTH

DATE OF IZTTZRVIEW:

T I K E  I N T E R V I E W  B E G A N ;  

( 2 4  h c u r  c l o c k )
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la)

2a)

b)

c)

d)

I w o u l d  lilce to aslc you a few questions 
about liow well you remember things. Don't 
w o r r y  if they seem rather easy.

(Let me just check) How old are you? ENTER AGE; i _ _ _

OR CODE: Can't sav 998

INTER V I E W E R  CODE Plausible age given ■ 1 ASK Q2 
Implausible age given 2

RING CODE;
Respondent does not know age 3

3 .

First, can you tell m.e, without looking at 
a clock or watch, roughly whaz time it is 
at the moment?

EÎTTER TIME GIVEN BY RESPONDENT TO NEAREST 
MINUTE (24 HOUR C L O C K ) :

OR CODE; Can't say

I N T E R V I E W E R  CODE ONE OF THE FOLLOWING:

Respondenz locked at clock/watch
Respondent did not appear to lock at clock/watch buz 

clock/wazch clearly visible in the rccm
Respondent did not look at clock or watch and no 

clock/watch olearlv visible in rocm

I N T E R V I E W E R  RECORD ACTUAL TIME TO NEAREST 
M I N U T E  (24 HOUR CLOCK) :

9998

I N T E R V I E W E R  CODE:

Respondent within 1 hour of correct tim.e 1 ASK Q3

Respondent wrong by one hour or m.ore (or can't say) 2 RING COD:

N o w  I am. going to read cut an address. I would 
like you to try to rem.ember it and repeat it back 
to me n o w , and again when I ask ytu in a few minutes 
time. The address is : 42 West S t r e e t . I shall
repeat that: 42 West S t r e e t . Could you please repeat thi 
M A K E  SUR.Z RESPONDENT HAS HEARD ADDRESS - RING ONE CODE

Respondent repeated address correctly 

Restondent refused to reoeat address

1 ASK Q4

RING CCDS
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>
4a)

6a]

b)

7a)

Do you remember what year it is now? 
IF YES; What?

Correct year (1994/1995) given 1 ASK Q5
Incorrect year given : 2

RING CODE:
Can't say

Can you tell me your exact address 
(IF INSTITUTIONAL SAMPLE: the exact 
address of this place?)
PROBE FOR DETAILS AND COMPARE TO 
ADDRESS ON A R F . CODE ONE ONLY

Address exactly right 1 ASK QS
Address similar, but not exactly right 

(e.g. wrong street number)

Address clearly wrong

Can't say

3 RING CODE;

4

Can you tell me the name of your GP 
(General Practitioner or D o c t o r ) ?
ENTER NAME OF GP. IF ONLY KNOWS NAME OF 
PRACTICE, ENTER THAT

Name of GP (Practice) ______________________

OR CODE:

INTERVIEWER CODE:

D o n 't know 9 S
Nc GP 9 7

Na.-.e of GP (Practice) plausible 1 ASK Q7______
Name of GP (Practice) implausible 2

RING CODE:
Don't )cnow name of GP 3

No GP 4 ASK Q7

On what date were vou born?

b) i  INTERVIEWER CODE:

EîiTER Day of month 

Year

OR CODE: Can't rem.ember

Birthcate plausible

I I

ASK Q8

RING CODS:
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Can you remember in what year the 
first wo rid war began?

C a n 't say

Do you recall the name of the present king 
or queen?

New, could you please count backwards 
from. 2 C down to 1.

C HECK Q3 AND RECORD:

Respondent repeated address c o r r e c t l y  (CCDE 1)
ethers (CCDE 2 OR 3)

I
c I Now I'd like you to try to recall that address 

I I asked you to rememloer a few rr.inuces ago. Do 
j you happen co rem.emJcer it?

Respondent recalled c o r r e c t  address 
Resoondent cave incorrect address

: NOTE: ADDRESS WAS
42 W E S T  STREET

1
! 1 AS K  Q9r  2

RING CODE ; -- ^

1 A SK QIO
i 2

RING CODE : -- ^
8

1

! 1 ASK Oil
: 2

RING CODE: -- >i ®

1
2

- GO TO 012
2

1 ® RING CODS: -- >
i
1 7
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/

12a)

b) INTERVIEWER CODE: 0 - 2 X codes ringed | 1 GO TO 015
3 - 4 X codes ringed i 2 READ 013

5 or more X codes ringed 3 READ 014

13 .

14 .

15 .

INTERVIEWER: COUNT UP TOTAL NUMBER OF X CODES RINGED ON 
QUESTIONNAIRE AND RECORD BELOW:

NUMB E R  OF X CODES RINGED:

IF 3-4 X CODES RINGED
RESPONDENT MAY HAVE PROBLEM. IF POSSIBLE CONSULT 
W I T H  CARE STAFF AND/OR SURVEY DOCTOR BEFORE D E CIDING  
W H E T H E R  TO SEEK A PROXY OR NOT.

GO TO Q15

IF 5 OR MORE
RESPONDENT APPEARS TO HAVE A PROBLEM. TAKE PROXY UNLESS 
TH E R E  IS A GOOD REASON TO SUPPOSE THAT M E M O R Y  TEST SCORE 
DOES NOT REFLECT RESPONDENT'S ABILITY (IN WH I C H  CASE GIVE 
FU L L  DETAILS AT Q15)

E N T E R  ANY INFORMATION THAT MA Y  HAVE A  BEARING ON 
INTERPRETATION OF SAMPLE MEMBER'S MEMORY TEST 
SCORE BELOW

A. INTERVIEWER TO COMPLETE:

END TIME:
(24 hour clock'
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Appendix 2.
Cognitive screening questions for the Greek sample (translated in 

English and in the original format in Greek).
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RESEARCH PROGRAMME OF SOCIODENTAL INDICATORS AND 
TREATMENT NEEDS IN TWO EUROPEAN UNION COUNTRIES

People aged 65 years or over

MEMORY TEST
Some people have better memory than others. I would like to do a brief test about your memory. 
Would you mind answering a few questions?

1. What is the current year?

2. What is the month now?

3. About what time is it now?

4. Who is the Prime Minister of the country?

5. Who is the previous President of the Republic?

Thank you very much.

INTERVIEWER: CHECK WHETHER THE RESPONDENT HAS ANSWERED CORRECT OR 
FALSE, AND CIRCLE THE RELEVANT CODE IN THE FIRST PAGE OF THE 
QUESTIONNAIRE (MEMORY TEST). IN CASE OF FALSE ANSWER, WRITE ALSO THE 
TOTAL NUMBER OF FALSE ANSWERS IN THE RESPECTIVE BOX.

EPEYNHTIKO HPOrPAMMA KOINONIKOOAONTIATPIKDN AEIKTON KAI 
GEPAHEYTIKDN ANAFKON IE  AYO XO PEI THI EYPDHAlKHI E N O IH I

Aropa qAiKiaq 65 GTWV kqi ôvw

TEIT MNHMHI

MepiKoi av0po)noi éxouv KaAuTspn pvfjpri anô ôÀÀouq. 0a  fiBeAo va aaq kôvo) eva piKpô 
TÉOT axETiKà |i£ TH pvf]|jr| aaq. 0a  aaq ncipaẐ G va anavroüaaTe ae Aiyeq epcuTfiaeiq;

1. l e  noio ÉToq (xpoviâ) eipaore Twpo;

2. I l  pfjva éxoupc Twpo;

3. Ti wpo civoi nepinou;

4. rioioq civai o npuOunoupyôq iq q  xwpaq;

5. rioioq fjTav o npofiYoupcvoq npocSpoq rnq  AiHJOKpoTi'aq; 

laq  euxapiOTW noACi.

EPEYNHTH: EAEFETE AN 0  EEETAZOMEN0I AHANTHIE IQITA H AA0OI KAI 
KYKAQITE T0N ANTIITOIXO KQAIK0 ITHN HPOTH lEAIAA TOY EPQTHMATOAOnOY 
(EEETAIH TEIT MNHMHI). IE  HEPinTOIH HOY YHAPXEI AAN0AIMENH AHANTHIH, 
IHMEIQITE EHIIHI KAI TON IYNOAIK0 API0MO TON AAN0AIMENQN AHANTHIEON 
IT 0  ANTIITOIXO TETPAFQNO.
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Appendix 3.
Study explanation letter for the Greek sample (in Greek and translated in

English).
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EPEYNHT IKO H P O r P A M M A  KOI NQN IK OOAONTIATPIKON AEIKT ON KAI 

GE PAH E Y TI KQ N  A N A P K O N  I E  AYO X OP EZ  THZ EYPOHATKHZ ENOZHZ

Atomq qXiKiaq 65 ETWV kqi avw

OSoVTLQTOLKn EQgUVQ

H épEuva auTf) npavpaTonoieiTai anô oôovT îaipouq an ô  in v  laTpiKf) IxoA n t o u  

riaveniOTrililou t o u  A o v ô î v o u  (University College London Medical School), [iS in  pof|8eia  
eKnai5eu|iévü)v epeuvnichv. Elvai pépoq epeuvriiiKOU npoypappoToq nou  
XpriMCif050181101 anô Tr|v EupwnoiKf) Evwarj. O  OKonôq t o u  epeuvriTiKou g u t o l )  
npoYpôppoToq slvoi vo  ouAAs^ei nAppotpopleq oxeTiKéç pe Tr|v uyGlo Twv oTopwv 
riAiKioq 65  8TWV KOi dvo) o e  5uo ôiotpopeTiKéq x^ p sq  TT|q EupwnoiKfjq Evworiq, k q i  
ouYKGKpipÉvo OTr|v EAAdSo k q i  t y ] MeYdAn BpeTovvla.

H o ô o v T iQ T p iK H  e p s u v Q  a n o T s A s iT Q i  a n d  5 ù o  p e p n .  K a f  a p x n v ,  é v a q  e p e u v r i T n q  0 a  o a q  
K d v e i  o p i a p e v e q  e p c o T f ia e iq  o x c T iK d  p e  t o  O T d p a ,  t o  ô ô v t i g ,  T q  ô iO T p o tp n  k o i  d A A e q  
o u v n G e i s q  o a q .  H  o u v é v T e u ^ r )  g u t t i  9 a  S iap K G O G i n e p i n o u  2 5  A e n T d .

l e  p iG  ô e Ü T e p n  e n la K e ip r i ,  é v a q  o S o v T Î G T p o q  6 a  e ^ S T d a e i  t o  o r d p a  k g i  t g  S d v T i a  f] T iq  
o S o v T o o T o i x Î G q  a a q .  A u t ô  n e p i A a p P d v e i  t t] p é T p n a r i  t o u  a p i B p o û  t w v  5 o v t i 6 v  k g i  t ü ) v  
e p c p p d ^ e t ü v  (o c p p G Y io p d T œ v )  n o u  n i B a v d  é x E T e  o t ô  O T Ô p a  o a q  k g i  B g  ô i a p K é o e i  1 0 - 1 5  
A e n T d .  O  o ô o v T iG T p o q  B g  n e p i o p i o B e î  p d v o  a e  e l^ é T o a r i  t o u  O T d p o T d q  o o q  k g i  5 e v  B g  
n a p é x G i  k g B ô A o u  B e p o n e l a .  K o T d  o u v é n e i a ,  5 e v  B g  G ia B a v B e îT e  k g B ô A o u  n d v o .  
M n o p o ù p e  v a  o a q  ô i o P e P a i c b a o u p e  ô t i  ô A g  t g  e p Y a A e ÎG  n o u  B g  x P O O i p o n o i n B o u v  e î v g i  
G n o o T G ip w p é v G ,  KGI ÔTI G K o A o u B o ù p e  niCTTd d A e q  T iq  n p o ô i G Y p a c p é q ,  d o o v  o t p o p d  T q v  
a n o G T G Î p w o r i  k g i  t o v  éA eY X O  T w v  p o A ù v o e œ v .

H é p e u v G  GUTH GÎVGi ô u v G T îî  p d v o  p e  t t i  5 ik h  o o q  eB e A o v T iK f)  o u p p e T O x n .  'O A g  t g  
GTOiXGÎG n o u  B g  o u Y K e v T p w B o ù v  k g t ô  t t i v  k A iv ik h  e ^ é T o o r i  k g i  i r \  o u v é v T e u ^ r i  B g  
G V T ip e T c o n io T o ü v  p e  t t i v  o u o T r i p d T e p i i  ô u v g t t î  e x e p û B e i o .  0 g  x P O G i p o n o i r i B o u v  p d v o  y i a  
e p e u v r iT iK o C iq  O K o n o û q ,  k g i  K G v é v o q  e K T d q  T riq  e p e u v r iT iK in q  o p d S a q  5 e v  B g  Y v w p îZ je i t g  
o v d p o T G  KGI T iq  ô i e u B ù v o e i q  t c û v  o u p p e T e x d v T C ü v .

loq  euxGpiGToûpe yia t t i  poriBeid ooq g t i i v  npGYpaTonoîriari Triq oripGVTiKîiq ouTnq 
épeuvoq. Av peAAovTiKd éxGTe Kdnoieq onopleq o x g t i k ô  pe t t i v  épeuvo g u t t i ,  pTi 
ôiOTdoeTe va eniKOivwvTÎoeTe pe t o v  k . FiwpYO T g ô k o  xpnctiponoicbvToq t t i  SieuBuvoq 
eniKOivwviaq.

M e T d  T ipT îq ,

Aubrey Sheiham,
K aB riY O T T iq O S o v T iG T p iK T iq  A r i p d a ï o q  Y Y G Îo q  
T p n p o  E n iô r i p i o A o Y Î a q  k g i  A r i p d o i a q  Y Y G Îa q  

University College London Medical School

A i e u B û v o e i q  e n iK O iv w v îa q :  

r i w p Y o q  T o G K o q  

X lo u  2 4 ,

X o A o p Y d q  

A B n v G  1 5 5  6 2  

t t i A . :  0 1 - 6 5 2 0 3 9 7

George Tsakos
Department of Epidemiology and Public Health, 
1-19 Torrington Place,
London WCIE 6BT 
United Kingdom
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study explanation letter for the Greek sample (translated in English).

RESEARCH PROGRAMME OF SOCIODENTAL INDICATORS AND 
TREATMENT NEEDS IN TWO EUROPEAN UNION COUNTRIES 

People aged 65 years and over

Dental Survey

This survey is being carried out by dentists from University College London Medical 
School, with the help of trained interviewers. It is part of a research programme 
financed by the European Union. The aim of this programme is to collect information 
related to the health of people aged 65 and over in two different European Union 
countries, namely Greece and the Great Britain.

Our survey has two parts. Firstly, an interviewer will ask you some questions in 
relation to your mouth, teeth, diet and various habits. This interview will last about 25 
minutes.

On a second visit, a qualified dentist will examine your mouth and teeth or dentures. 
This includes counting the number of teeth and fillings, which you possibly have in 
your mouth, and should last 10-15 minutes. The dentist will only examine your mouth 
and will not provide any dental treatment. Consequently, you will not feel any pain. We 
can assure you that all instruments, that will be used, are sterilised and that we strictly 
follow all guidelines, in relation to sterilisation and cross-infection control.

This survey relies on your voluntary participation. All data collected from the clinical 
examination and the interview will be treated in the strictest confidence. They will be 
used for research purposes only, and none outside the research team will know the 
names and addresses of those participating.

We thank you for your help with the implementation of this important study. If, in the 
future, you have any queries about the survey, do not hesitate to contact Mr. George 
Tsakos using the correspondence address.

Yours sincerely

Aubrey Sheiham
Professor of Dental Public Health 
Department of Epidemiology and Public Health 
University College London Medical School

Addresses for correspondence:
George Tsakos George Tsakos
24 Hiou Street, Department of Epidemiology and Public Health,
Holargos, 1-19 Torrington Place,
15562 Athens, London WCIE 6BT
Greece United Kingdom
tel. 01 -6520397 tel. 0044171 - 3911702

tel.: 004471- 3911702
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Appendix 4.
Letter from the Dental Association of Attica (translated in English and a

copy of the original in Greek).
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HELLENIC REPUBLIC, MINISTRY OF HEALTH, WELFARE AND SOCIAL SECURITY

DENTAL ASSOCIATION OF ATTICA
NIKITARA 8-10, 106 78 ATHENS, TEL: 3821109 - 3806668, FAX: 3833788 

Athens, 29/3/1995

The Dental Association of Attica supports the Research Programme of Sociodental 
Indicators and Treatment Needs that refers to persons aged 65 years or over and is 
carried out by a research team of dentists in collaboration with University College 
London Medical School.

For the Executive Board

THE PRESIDENT 

PANOS ALEXIOU

THE GEN. SECRETARY

lOANNIS G. TZOUTZAS
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Ap.ripüüT. A 8 n v a  2 9 /3 /1 9 9 6

npoç

O  O ô o v T i a T p i K Ô ç  I ù â A o y o ç  A r r i K n ç  U T T o c r r q p i ( & i  t o  E p £ u v r | T i K Ô  r i p o y p a p p a  

K o i v u j v i K O o 5 o v T i a T p i K U ) v  A e i k t ü ü v  KOI © £ p a n £ U T i K ( j ü v  A v a y K w v  n o u  a c p o p à  à i o p a  

n X i K i a ç  6 5  £T(jJV KOI â v L ü  KOI 5 i £ V £ p y £ Î T a i  a n ô  E p £ U v r | T i K n  O p ô 5 a  O ô o ' n i à i p u v  o £  

a u v £ p y a a i a  p £  l o  University C o l le g e  London M ed ica l S ch o o l .

r  10 TO A ï o i q T i K Ô  l u p P o C i A i o

O nPOEAPOZ

H A N O I

A T E Y I

r/-/IOANNHI r.TZOYTZAI

254



Appendix 5.
Letter from the Mayor of Holargos (translated in English and a copy of

the original in Greek).
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MAYOR OF HOLARGOS

To the inhabitants of Holargos

Holargos has been chosen for the implementation of the dental research programme, 
under the title “Comparison of sociodental indicator and treatment needs in two 
countries of European Union”.

The research refers to people aged 65 years or over and it will be carried out during the 
years 1995 and 1996.

We ask those of you called to participate, to respond positively.

The research will be carried out by the dentist Mr. Georgios Tsakos, with whom you 
are asked to co-operate.

The Mayor

HARALAMBOS SKOURTIS
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AHMAPXOS XOAAPrOY

npoç
Touç KaToiKouç TOU XoXapYOj

0  X o X a p Y O Ç  é x e i  E n i X c Y E i  Y i a  i n  ô i E Ç a Y W Y H  T O U  o ô o v T i a i p i K o u  e p e u v o -  

T I K O U  ï ï p O Y p à u U O t T O Ç  W E  T l x X o  " Z U Y < P l O n  < 0 l VCjüV l K O  0 6 0 VT l a i  P l KO) V Ô E I K T W V  < W l

©EpaïïEUTiKo)v avaY<wu oe ôuo x^peç  i n ç  EupwnaiKqç ' Evœonç".

H ÉpEuva a u i n  acpopà dxouot n Xi Ki a ç  65 exwv < a i  dvw <a i  6a ô i E g a x B c  { 

Kaxd xa éxn  1 9 9 5  <cti 1 9 9 6 .
' O o o i  aTTo Eodç KXnGouu va o u w u e x d o x o u v , wapa<aXouwE va avxa ï ï OKpi 6 e i x e 

0EXIKd .

Tnv ÉpEUva auxn 0a xnv TTpaYuaxoTToi n o E i  o o ô o v x i a x p o ç  k . T e w p y i o ç  T c i <  

WE xo v  OTO{0 7TapaKaXEia0E va ouv EPYa o x Ei x e  .

0 Anw/aPXOÇ

AAAMnDE EKOiPTHE
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Appendix 6.
Calibration exercises for the British study (NDNS dental survey).
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Before the training and calibration of the NDNS examiners, the two principal examiners 
(Dr JG Steele and Mr G Tsakos) were calibrated, with Dr Steele acting as the 
benchmark. This initial calibration exercise took place in Newcastle, in December 1994. 
This calibration exercise was quite extensive, as it included measurements for coronal 
caries, root caries, coronal wear, cervical wear, spacing, contacts, tooth mobility, 
pocket depth, loss of attachment, and plaque scores.

Data for coronal and root caries were grouped into three categories, namely “sound”, 
“filled”, and “decayed”. Data on the remaining clinical variables followed the diagnostic 
criteria closely. Consequently, data for coronal and cervical wear were broken down 
into four categories (codes 0, 2, 3, 4 of the diagnostic criteria, respectively), spacing 
data were grouped into “no space”, “unfilled space”, “filled space” (codes 0, 1, 2 
respectively), contacts into “absence” and “presence” (codes 0 and 1 respectively), 
tooth mobility into “no increased mobility”, “increased mobility”, and “gross 
movement” (codes 0, 1, 2 respectively), pocket depth and loss of attachment into five 
(codes 0, 1,2, 3, 4 respectively) and plaque data into four categories (codes 0, 1, 2, 3 
respectively).

Kappa scores (Cohen, 1960) were calculated for coronal caries, root caries, spacing, 
and contacts, while weighted Kappa scores (Cohen, 1968) were calculated for coronal 
wear, cervical wear, tooth mobility, pocket depth, loss of attachment, and plaque. 
Overall, the results were rather satisfactory, as they ranged between good and very 
good level of agreement, according to a widely used interpretation of Kappa values 
(Altman, 1991, p. 404). The Kappa score was 0.95 for coronal caries, 0.79 for root 
caries, 0.90 for spacing and 0.79 for contacts. The weighted Kappa score was 0.71 for 
coronal wear, 0.63 for cervical wear, 0.62 for tooth mobility, 0.73 for pocket depth, 
0.71 for loss of attachment and 0.67 for plaque.

The calibration exercise for all examiners participating in the NDNS Dental survey was 
carried out in Newcastle in early January 1995, immediately after their training and just 
prior to the beginning of the field work. The two principal examiners acted as the 
benchmark examiners. The calibration exercise was not as extensive as the previously 
mentioned exercise between the two principal examiners, but still it included 
measurement of coronal caries, root caries, spacing, contacts, and tooth mobility.

The categorisation of the data was identical with the calibration exercise between the 
two principal examiners. Again, Kappa scores were calculated for coronal caries, root 
caries, spacing and contacts, and weighted Kappa scores for tooth mobility. As 
expected, the variation was rather wider in this exercise.
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In relation to the assessment of coronal caries, all nine examiners had Kappa values 
indicating either good or very good rate of agreement with the principal 

examiners. The range of Kappa scores was between 0.67 and 0.90, while it exceeded 
0.80 for seven examiners. The assessment of root caries was not characterised by such 
high levels of agreement between the examiners and their principal counterparts, as the 
Kappa scores ranged between 0.48 and 0.77. Six examiners demonstrated moderate 
agreement with the principal examiners, and the remaining three good or very good 
agreement (two and one respectively).

The best results were obtained for the assessment of spacing, as all examiners had 
Kappa score indicating very good agreement with the principal examiners, ranging from 
0.86 to 0.97. The exercise was also rather successful for the assessment of contacts, 
with the exception of one examiner with a poor Kappa score. Four examiners had 
Kappa score between 0.60 and 0.80, and the other four higher than 0.80, with three of 
them reaching the total agreement (K=l). Finally, the results were much more modest 
for the assessment of tooth mobility. Weighted Kappa scores ranged from 0.34 to 1, 
with three examiners showing fair (0.20-0.40), one moderate (0.40-0.60), two good 
(0.60-0.80) and three very good (0.80+) level of agreement with their principal 
counterparts.

On the whole, three examiners had at least good agreement, that means Kappa higher 
than 0.60, with the benchmark for all five clinical measures. Another two examiners 
showed at least good agreement with the principal examiners in four clinical measures, 
and moderate agreement in relation to root caries. Finally, the remaining four examiners 
had at least good agreement with the principal examiners in relation to coronal caries, 
spacing and contacts (with one notable exception), and fair or moderate agreement in 
relation to root caries and tooth mobility.
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Appendix 7.
Calibration exercise and re-examination measurements for the Greek

study.
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The calibration exercise for the Greek survey took place in Athens in early September 
1995. It referred to dentate subjects only, as also was the case for the respective 
exercise in the NDNS Dental survey, and Georgios Tsakos acted as the benchmark 
examiner, against whom the other three examiners were calibrated. This calibration 
exercise was quite extensive and it included measurements for coronal caries, root 
caries, coronal wear, cervical wear, spacing, contacts, tooth mobility, pocket depth, 
loss of attachment, and plaque scores.

Data for coronal and root caries were grouped into three categories, namely “sound”, 
“filled”, and “decayed”. Coronal and cervical wear data were broken down into five 
categories (codes 0, 2, 3, 4, 9 of the diagnostic criteria, respectively), spacing data 
were grouped into “no space”, “unfilled space”, “filled space” (codes 0, 1, 2 
respectively), contacts into “absence” and “presence” (codes 0 and 1 respectively), 
tooth mobility into “no increased mobility”, “increased mobility”, and “gross 
movement” (codes 0, 1, 2 respectively), pocket depth and loss of attachment into five 
(codes 0, 1,2, 3 ,4  respectively) and plaque data into four categories (codes 0, 1, 2, 3 
respectively).

The estimation of the level of agreement was done through the calculation of Kappa 
scores (Cohen, 1960) for coronal caries, root caries, coronal wear, cervical wear, 
spacing and contacts, and of weighted Kappa scores (Cohen, 1968) for tooth mobility, 
pocket depth, loss of attachment and plaque scores. The same classification as for the 
NDNS calibration exercises is used for the interpretation of Kappa values (Altman, 
1991, p. 404). As mentioned, unweighted Kappa scores are presented for coronal and 
cervical wear, while the weighted scores were chosen for the NDNS calibration 
exercise. The weighted Kappa allows for a more precise assessment of the degree of 
disagreement, but it can only be used when the different categories of the measurement 
are ordered. In terms of both coronal and cervical wear, all categories are ordered, 
except from the one referring to “unscorable” tooth (code “9”). In the British calibration 
exercise, only a few assessments fell into this category, consequently allowing for their 
exclusion and the calculation of the weighted Kappa scores. This was not the case, 
though, for the Greek subjects participating in the calibration exercise, where due to the 
considerable number of “unscorable” teeth, this category was not excluded from the 
calibration and, as a result, the unweighted Kappa scores were calculated.

Overall, the exercise was very successful, as all Kappa scores exceeded 0.70 and 
indicated either good or very good level of agreement with the benchmark for all clinical 
measures and for all three examiners. More specifically, two examiners showed a very 
good level of agreement with their principal counterpart for coronal caries measurement,
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while the third just failed the 0.80 threshold and was classified in the “good” category. 
Kappa scores ranged between 0.79 and 0.86. The respective Kappa values for the root 
caries assessment were slightly lower but still good, ranging between 0.71 and 0.80. In 
relation to coronal and cervical wear, the lowest Kappa score was 0.75 for both 
measurements, and the highest 0.87 for coronal and 0.88 for cervical wear. The pattern 
of agreement was similar to the coronal caries, with two examiners in the “very good” 
and the third in the “good” category.

The best results were obtained for the assessments of spacing and contacts, as all three 
examiners had Kappa score indicating very good agreement with the principal 
examiner, ranging from 0.88 to 0.94 for spacing and from 0.84 to 0.91 for contacts. 
Two of the examiners had Kappa scores over 0.80 for the assessment of tooth mobility, 
with respective values of 0.89 and 0.94, while the worst score for this variable was
0.76. Finally, all examiners showed very good agreement with the principal for pocket 
depth, but the result was slightly worse for the assessments of loss of attachment and 
plaque, with two examiners scoring between 0.70 and 0.80 and the third over 0.80 for 
the Kappa statistic. Presenting the results by examiner and not by clinical variable, one 
examiner demonstrated Kappa scores higher than 0.80 for all ten clinical measures, 
another did so for seven variables, leaving Kappa scores for root caries, loss of 
attachment and plaque between 0.70-0.80, while the third had very good agreement 
with the benchmark for spacing, contacts and pocket depth and good results for the 
other seven measures.

These very successful results were also pictured in the assessment of inter- and intra
examiner variability through the re-examination of a sample of the dentate people 
participating in the Greek study. Georgios Tsakos re-examined 54 dentate subjects, that 
is 12% of the total dentate Greek sample, between September 1995 and March 1996. 
The data breakdown for the different clinical measurements and the applied statistical 
tests were identical with the similar procedures adopted for the calibration exercise.

The Kappa scores showed a very good level of agreement for coronal caries (0.90), 
spacing (0.98), contacts (0.95), tooth mobility (0.88), pocket depth (0.83), and loss of 
attachment (0.86). Under the 0.80 threshold, but over 0.70, were the Kappa scores for 
root caries (0.75), coronal wear (0.79) and cervical wear (0.74). The lowest, though 
still good, agreement level was observed for plaque scores (0.68). Nevertheless, this 
should be expected, because, unlike all other clinical measures, plaque deposits can 
vary considerably between different days. Overall, the results highlighted the 
maintenance of high standards of measurement consistency throughout the field work, 
thus minimising the possibility of any systematic error in the clinical data collection.
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Appendix 8.
Consent forms for the British sample (NDNS Dental Survey), and for 

the Greek sample (in Greek and translated into English).

264



Consent form for the British sample (NDNS Dental Survey)

NATIONAL DIET AND NUTRITION SURVEY 

PEOPLE AGED 65 OR OVER 

DENTAL SURVEY 

CONSENT FORM

Serial number:

Name of survey participant: 

A ddress: ...................................

I consent to have my mouth examined by a dentist as part of the above study.

I understand that the findings of the examination will be used for research purposes 
only and the examiner cannot reveal them to me, or anybody not involved in the study.

Signed: 

Date: / /
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Consent form for the Greek sample (in Greek).

EP EYN HTI KO  H P O r P A M M A  KOINONIKOOAONTI ATPIKON AEIKTON KAI 
O E P A n E Y T I K O N  ANATKON ZE AYO X O P E Z  THZ EYP OHAÏKHZ ENOZHZ

A ropa 65 c t û v  kqi avw

OSoVTLQTOlKn éOEUVQ

A noS oxn o u u u G T O Y h c

KcüôiKÔq avayvcüpiaric;

Ovo|jaT8n(bvu|Jo aumaeTéxovToq: 

AieûGuvan: .......................................

luvaivw va uno(3Ar|0cü anô évav oôovTîaTpo as kAivikh OTO|iaTiKf) e^éiaan, n onoîa 
anoTGÀGÎ Tpnpa tou npoavaçGpGévToq GpsuvriTiKou npoYpôppaToq.

AviiAanpavopai ôti Ta GUpôpaTa vr\q kAivikhc; Ĝ GTaonq Ga xpnGiponoir|Goûv pôvo yia 
GpGUvriTiKoûq OKonoûq, Kai ôti o s^GTacrniq 5ev pnopGi va Ta ancKaACiipei ae péva f) oe 
onoiovôfjnoTS 5ev auppeTéxei oTr|v epeuvriTiKfj opôôa.

YnoYpacpf): ................................................................. Hpepopnvîa: / /

Consent form for the Greek sample (in English).

RESEARCH PROGRAMME OF SOCIODENTAL INDICATORS AND 
TREATMENT NEEDS IN TWO COUNTRIES OF EUROPEAN UNION

People aged 65 years or over

Dental survey 

Consent form

Serial number:

Name of survey participant: 

Address: .................................

I consent to have my mouth examined by a dentist as part of the above mentioned 
research study.

I understand that the findings of the clinical examination will be used for research 
purposes only, and that the examiner cannot reveal them to me or anybody not involved 
in the research team.

Signed: .......................................................  Date: / /
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Appendix 9.
Medical screening questions for the British sample, and their translation

for the Greek sample.
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MEDICAL SCREENING QUESTIONS PRIOR TO THE NDNS DENTAL
EXAMINATION

In a moment I shall be doing a quick dental examination. First of all I would like to ask 
you a few questions about your medical history, just to check that there is no problem 
for the dental examination.

1. Have you ever had rheumatic fever?

2. Have you any heart problems at all at the moment?
If YES, probe further.

3. Have you ever had a heart murmur or problems with your heart valves?

4. Have you ever had an operation to replace any joints, for example hip or knee joints?

5. Have you ever had hepatitis or jaundice?
If YES, probe further.

6. Have you ever had any medical problems which have caused problems with dental 
treatment in the past?
If YES, probe further.

EPEYNHTIKO H P O r P A M M A  KOI NO NI KOOAONTIATPIKON AEIKTON KAI 
OE PAH EY TIK ON  A N AT KO N  ZE AYO XO P EZ  THZ EYPOHAÏKHZ ENOZHZ

A T o p a  n À i K î a q  6 5  c t u v  kqi a v w

E P n i H Z E I I  lATPIKOY E A E f X P Y  HPIN AHO THN OAONTIATPIK H
E E E T A I H

l e  A iy o ,  0 a  k6vw p i a  a C iv r o n n  kAivikp e ^ é i a o r i  o r a  5ôvtiq kqi t o  o r b  p a  o a q .  f l p i v  
a p x i o w ,  o p w q ,  8 a  f |0 G À a  v a  o a q  kôvw p e p iK é c ;  e p w i h o s i q  o x G T iK a  p e  t o  lO T p iK ô  o a q
lOTOpiKÔ.

1. Eixote noTG peupoTiKÔ nupeTo;

2. ExETe onoioôqnoTe npôpAqpa pe Tqv Kopôiâ oaq;
Av NAI, SiepeuvqoTe nepaiTépw.

3  E i x a T e  n o T é  K O pSiO K O  (p C io r ip a  f) n p o p A q p o T a  p e  T iq  p a A p i S e q  T q q  K O p S ia q  o a q ;

4. Y n o p A n 8 f ) K a T e  n o T É  o e  a p G p o n A a o T iK f i  e y X G lp r io r i ,  n.x- a p G p o n A a o T i K f i  
iQ X Û o u /Y ô v a T o q ;

5 .  E i x a T e  noTé q n a T i T i S a  n  iK T e p o ;
Av NAI, ôiepeuvfjOTe nepaiTépw.

6 .  E i x a T e  n o T é  la T p iK Ô  n p o p A q p a T a ,  T a  o n o i a  ô r |p i o û p Y r |o a v  e p n ô ô i a  c r r r iv  n a p o x h  
o S o v T ia T p iK f jq  G e p a n e i a q  o t o  n a p e A G ô v ;
Av MAI, ôieupevfjOTe nepaiTépw.
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Appendix 10.
The conduct of and diagnostic criteria for the examination.
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THE CONDUCT OF THE EXAMINATION

Please remember that it is critical that the protocol described below is adhered to at all 
times. It is often tempting to do things your own way, but the interviewers who will 
code for you will be inexperienced in dental work, and you are unlikely to spend a lot 
of time working for any one interviewer. They will expect you to do the exam in a 
specific way, if you deviate it could be disastrous.

There are a number of rules which must not be broken:
1. Always start from the patients right and work to the left except for spacing and 
contacts when the starting point and direction of coding must be checked with the 
recorder.
2. Always call out codes in the same order.
3. Never deviate from the normal order of the examination.

DMF - Crowns and roots

For this part of the examination, and those covering wear you require the probe and the 
mirror.

Start at the upper right and call out the codes in the order on the sheet: distal, 
occlusal, mesial, buccal and lingual. As you start a new tooth say the tooth number , for
example "the five is ". Be careful when you do this not to make the tooth number
sound like one of the codes. Always try to cdl out the codes in groups of five with an 
obvious pause between groups. This helps the recorder to keep orientated. When a 
tooth is missing call out the tooth as missing rather than calling out the five codes. 
When you reach the midline call out "midline". This ensures that any errors of 
synchronisation are discovered before it becomes difficult to correct them. As with all 
parts of the examination, the recorder will rely on the intonation of your voice to give 
them guidance and keep them in the right place.

Where there are no natural upper teeth the top grid can be left completely blank, but the 
starting point (now the lower right) should be checked with the recorder at the 
beginning.

After calling out the coronal codes for one arch, then call out the root codes (distal, 
mesial, buccal, lingual) before moving on to the other arch. This is often quite quick if 
there is little recession.

The sequence then is just as it appears on the sheet:

Upper coronal - upper root - lower coronal - lower root 

Wear

The wear sequence is a little different. It is much easier to do all the cervical surfaces, 
then all of the coronal ones, so this time you run from left to right across the grid. This 
is considerably easier if you give the recorder a moment to mark out missing teeth at the 
beginning, then you can call out a string of numbers without worrying about whether 
(for example) you coded a molar as a six or a seven last time. At the beginning of each 
row call out what you are doing, for example "lower cervical".

Spacing and contacts

Spacing and contacts are the only exceptions to the right hand start rule. For a number 
of reasons it is easier to start at the midline and move out than start at the right and move 
left.
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Always call out "upper spacing, to patient’s right" or the equivalent instruction, and 
then eight codes describing the given quadrant. Remember you are not calling out the 
presence of missing teeth you are calling out the position of spaces, or the position of 
contacts.

Periodontal examination

A mirror and CPITN probe are required for this part of the examination.

This part of the examination is often the most difficult, and it is the only part of the 
procedure which may be uncomfortable for the patient, although discomfort is 
uncommon provided that you do the examination properly.

Two sites have been chosen on each tooth. Whilst this approach is not ideal if every
affected site is going to be detected, it should be enough to identify the worst cases. In
general we look at the buccal surfaces of the upper teeth and the lingual surfaces of the 
lowers with a mesial and distal site on each.

Once again, always start on the upper right and go round tooth by tooth.

First, make sure the missing teeth have been marked out. Then check mobility of all 
upper and lower teeth, left to right, this is simple and should be completed before the 
rest of the examination. By doing it this way, we ensure that we have some periodontal 
data in the (unlikely) event of you having to abandon the rest of the examination. It 
should also alert you to teeth with a particularly severe periodontal problem. Then go 
ahead and do the examination of pocket depth.

At each site you need to record two variables (pocket code and loss of attachment code). 
For each tooth you need to record a plaque score, and for the molar teeth, if there are 
any, you need to look at the furcations. The grid for recording all of this is more 
complicated so you must use a consistent system and stick to it.

Start by calling out pocket and loss of attachment (LoA) codes for your first site. Then 
call out pocket and LoA codes for your second site, then call out your plaque score 
before moving on to the next tooth. When you call them out, first call out the tooth
number ("the seven is "), then two codes (pocket and LoA), then three (pocket,
LoA and plaque). Always do it the same way.

When you get to the midline call this out. Note that after the midline you start to probe 
the mesial site first (you do it second on the other side). This is sensible and is the way 
the grid has been set out. However it is also sensible to continue to append the plaque 
score to the codes for the second site on each tooth. Remember that the plaque score 
pertains to the whole tooth not to any individual site.

Furcation scores should be called out at the end, after revisiting the furcation sites. 

Examination of soft tissues

A mirror and a gloved finger are all that are required for this part of the examination. 
This literally only takes seconds, but please be careful to visualise every site as 
described in the diagnostic criteria and record anything you see, even if you are not sure 
what it is. If you find a lesion which is not listed, please make sure that you tick the 
"other" box.
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Examination of dentures

A mirror may be all that is required, but if there is a complete denture you will need the 
Willis gauge, and if there is a complete upper you will need an Alma gauge.

The order of the examination is such that the first part should be done with the dentures 
removed, and then in the case of complete dentures, they are inserted by the patient in 
order that the examination can be completed. The codes at the beginning of the 
examination which indicate whether or not dentures are worn in each arch are critical, 
and both boxes (upper and lower) must be completed. After that the recorder will 
prompt you with each question and you should give the appropriate response.

The end of the examination

Used instruments should be placed in the plastic box prior to sterilisation, except for 
Alma and Willis gauges, which have been used extra-orally. These can be wiped down 
with a disinfectant swab. Gloves and tissues should be placed in the yellow bag.

Equipment

You will be responsible for your own equipment, particularly your head torch. Spare 
bulbs and batteries will be supplied, please make sure you look after this vital piece of 
equipment.

Checking Sheets

Please check the grids carefully and make sure that every relevant box is completed. 
You will find that on some subjects you call out codes very quickly and it may be 
impossible for the recorder to fill in all boxes for missing teeth. You should check this 
and complete all boxes appropriately. Remember if there is one edentulous arch you 
need may leave this blank, but please always check that the code at the beginning of 
the questionnaire about the distribution of natural teeth (both arches, upper arch only, 
lower arch only or edentulous) corresponds to the data on the clinical examination. This 
is a critical code on which a great deal of further analysis depends.

272



DIAGNOSTIC CRITERIA FOR THE EXAMINATION

Please note that code "9" has been reserved as a general code for "unscorable" and can 
be used at any time. However, unscorable codes complicate analysis so please only use 
them where it is absolutely necessary.

1. Diagnostic criteria for decayed, missing and filled surfaces

For this part of the examination the coronal and root surfaces will be examined 
separately. Each surface will be coded according to the criteria given below. The 
examination will be primarily visual with the blunted sickle probe used solely for the 
removal of plaque and debris and for gentle probing of certain lesions. The probe will 
not routinely be inserted into the pit and fissure systems of the teeth and is intended for 
the removal of plaque and debris and to detect the surface texture of root surface 
lesions.

Coronal tissue

Coronal surfaces will be scored as follows:

Missing:
Sound: 0
Carious - restorable: 2
Carious - exposed: 3
Restored - needs replacement: 4
Restored - satisfactory: 5
Crown - satisfactory: 6
Crown - unsatisfactory: 7
Bridge pontic: 8
Unscorable surface: 9

Missing: - (dash or minus sign)
Indicates that the tooth is missing, for whatever reason.

Sound: 0
Surface is present, but is not carious or restored as defined by codes below. Fissure
sealants are coded as sound unless it is clear (beyond reasonable doubt) that it is
actually a sealant restoration, in which case it is coded as restored.

Carious - restorable: 2
A carious cavity is present which, taking into account the patients oral status, is deemed 
to be restorable. The criteria for diagnosis of a carious cavity are given below.

Pits and fissures: Breakdown of the walls of a pit or fissure or shadowing beneath the 
enamel surface, detected visually after cleaning with a probe. Stained fissures are not 
necessarily designated as carious.
Approximal surfaces: A cavity with a soft floor detected by gentle probing, or 
brown/grey shadowing detected visually from the buccal, lingual or occlusal aspects. 
Smooth surfaces: A cavity with a soft floor detected by gentle probing.

NOTE: "Arrested" caries, appearing dark brown/black and having a hard floor, or hard 
floored hypoplastic pits are not designated carious.

Carious - exposed/unrestorable: 3
A carious cavity, as defined above, which is considered to be so extensive that: (a) there 
is clearly pulp involvement, or (b) restoration is not possible, bearing in mind the
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present dental health status of the subject. This may include frank pulpal exposure or 
deep decay without visible exposure or obvious pulpal involvement. This should 
include teeth where only the roots are retained but are so carious or broken down that 
they are unrestorable. Note that this is different from overdenture abutments which are 
not coded as unrestorable (they are coded "9"). To be recorded as code "3" there must 
be evidence that the loss of tooth substance has occurred as a result of disease or 
breakdown. Minor root fragments retained after extraction do not count in this category, 
these should be coded under oral pathology. All surfaces involved should be coded. 
Any pulp exposure, even where there is no evidence of ongoing caries should be coded 
as "3", provided that it is clear that this resulted from decay.

Restored - needs replacement: 4
Presence of one or more restorations, which require further treatment. This may be due 
to:
a) Caries, whether or not associated with the restoration.
b) The presence of a temporary filling (but not a temporary crown which is coded as 7).
c) Grossly defective permanent restoration (with deficient or overhanging margins that 
cannot be satisfactorily improved by adjustment), the presence of a fracture (whether or 
not the fragment is mobile) or a loose restoration. In some cases a difficult judgement 
has to be made about whether a deficiency on one surface of a restoration results in the 
whole restoration being unsound, but in practical terms whole tooth scores will be 
computed during analysis so that this judgement may not be too critical.

Restored - satisfactorily: 5
One or more restorations, whose margins are intact and not associated with caries, and 
which do not require further treatment as defined by code below. A permanent 
restoration may be amalgam, composite, glass (polyalkenoate) ionomer, gold (including 
partial veneer crowns) or porcelain.

Crown - satisfactory: 6
Presence of a satisfactory full veneer crown, which does not fall into any of the criteria 
listed below.

Crown - unsatisfactory: 7
A full veneer crown is present, but it is considered unsatisfactory. This could be due to:
a) Caries at the margin.
b) A gross positive margin, which cannot be satisfactorily reduced with a bur.
c) A crown preparation is present and satisfactory, or could be made to be satisfactory, 
but the crown has been lost.
d) A deficient margin into which a probe may be inserted.
A^ere a crown margin extends onto the root surface and an independent root surface 
lesion has come to involve the margin, this should also be coded as "7" for the crown 
(as well as "2" for the root).

Bridge pontic: 8
The presence of a bridge pontic replacing a single tooth. Obviously, where this exists 
all surfaces have to be coded appropriately.

Surface missing/unscorable: 9
This should include overdenture abutments or (for example) rare cases of severe wear 
where the surface has been completely lost and you have no idea about its previous 
condition. This should not include cases where there has been extensive carious 
destruction leading to complete surface loss (e.g. gross caries or large filling missing). 
In these cases the appropriate caries/restoration code ("3") should be applied. 
Otherwise, if there is a surface, or even if there is not but you can apply a code with 
confidence - code it (as something other than "9").

In cases where the tooth is rotated, surfaces which have assumed interproximal
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positions are scored as mesial and distal, and those which have assumed buccal or 
lingual positions should be scored as buccal or lingual, regardless of the morphology of 
the tooth (e.g. where the normal mesial surface is rotated lingually it should be scored 
as lingual).

If a permanent restoration extends onto more than one surface, it is scored as present on 
all surfaces on which it appears.

Exposed Root Surfaces (bottom section of grids lA  and IB )

The scoring system for root surfaces is different from that for coronal surfaces. The 
possible scores are given below:

Missing:
Present - no recession: 0
Gingival recession - sound: 1
Gingival recession - caries: 2
Gingival recession - gross caries/unrestorable 3
Gingival recession - surface restored, requires replacement 4 
Gingival recession - satisfactorily restored: 5
Gingival recession - arrested caries 6
Unscorable: 9

The diagnostic criteria are given below. The general mle should be that if a root surface 
is visible and detectable, it is scored. In order to generate meaningful results we need to 
know whether or not a surface is at risk, even if the total area exposed is small.

Missing: - (dash or minus)
As for crowns

No gingival recession: 0
The gingival margin is at or above the cemento-enamel junction (CEJ) with no exposure 
of root surface.

Gingival recession/exposed root - sound: 1
The gingival margin is below the CEJ exposing some (any) root surface. The exposed 
root surface should be sound, with no evidence of restoration or caries.

Gingival recession/exposed root - caries: 2
Exposed root surface is carious as detected visually by yellow/brown discoloration and 
a softened floor on gentle probing. If there is any suspicion of softness it should be 
coded “2” as the probes are relatively blunt, and basically if it feels even a tiny bit soft a 
sharper probe would be likely to catch. In the case of a large lesion which crosses the 
CEJ, the observer must make a Judgement about its origins.

Gingival recession - root surface caries with exposure: 3
Root surface caries is present which clearly involves, or is strongly suspected of 
directly involving the pulp.

Gingival recession - surface restored - requires replacement: 4
Exposed root surface contains one or more permanent restorations requiring complete 
replacement. This may include:
a) Caries associated with an existing restoration(s).
b) Temporary restoration (e.g. ZOE, polycarboxylate).
c) Grossly defective or overhanging restoration which would need to be replaced to 
make satisfactory.
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Gingival recession - satisfactory restoration: 5
Exposed root surface contains one or more permanent restorations, whose margins are 
intact and are not associated with caries.

A permanent restoration can be defined (regarding material) as for crowns above. 
Coronal restorations which extend onto the root surface for 3mm or more should be 
coded as a filled root surface, coronal restorations extending onto the root surface for 
less than 3mm should be coded as purely coronal, and the root surface dealt with 
separately. Full coverage crowns cause a bit of a problem, as it is usually impossible to 
judge how far beyond the gingival margin they have been extended. In cases such as 
these, code only as a coronal restoration if no root surface is exposed, and code the root 
surface appropriately if it is exposed (above the gingival margin), unless you can 
confidently judge the extension of the crown beyond the CEJ, when the root may be 
coded as restored (if appropriate). The 3mm rule should apply for crowns as well. So, 
if you are confident that the crown margin extends 3mm over the root this should be 
coded as restored. Where caries involves the margin of a crown extending onto the root 
surface, the 3mm rule applies to the most apical edge of the caries (i.e. if you think that 
crown plus caries extends 3mm beyond the position of the CEJ code it as 4). If you 
really are not sure code as crown only (i.e. score low).

Where root restorations extend onto the crown by 3mm or more both the crown and 
root should be coded as restored, otherwise it should be coded only as a root surface 
restoration.

Where restorations straddle the CEJ, but do not extend as far as 3mm in either 
direction, a decision has to be made as to the origin of the lesion and only one or other 
should be coded. In most cases this should be straightforward enough. If in doubt tend 
towards the root. The rationale behind this is that the root is inherently more vulnerable 
than the enamel covered crown, so a lesion right on the CEJ is likely to have originated 
on the root side of it.

Gingival recession - arrested caries - 6
Exposed root surface contains an area of decay which is considered to be arrested, as 
indicated by the presence of a hard dark brown/black floor, resistant to gentle probing. 
Such lesions may be cavitated provided that:
(a) It is certain that this is not the result of a restoration being lost (in which case it 
should be coded as "4") AND
(b) There is no suspicion of softness.

This may seem like an exception to the "if in doubt score low" rule, but this is because 
if you suspect it is soft it probably is, given that your probe is blunt. If it is definitely 
hard code as "6".

Present - unscorable: 9
The tooth is present, but the presence of recession cannot be judged. If any root 
surface is visible it should be scored, even where there is extensive calculus, as caries is 
considered rare under calculus. Only if it is unclear whether any recession has taken 
place should the unscorable code be used. This may be because there is a crown or total 
coverage of calculus making it impossible to assess the exposure status of the root. In 
many cases where there are crowns, there will be some root exposure as well. If an 
exposed root surface is present, clearly recession has taken place and this should be 
coded.

Sometimes (e.g. overdenture abutments) there is only a root face left. This is a 
vulnerable root surface and should be coded appropriately. To do this divide the root 
face into four segments (Distal, Mesial, Buccal, Lingual) and code each one. If there is 
also vertical root exposure add the segment to the appropriate root surface for coding. 
Obviously if there is a restoration in the centre of the root face, all four surfaces will be
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coded as filled, even if the filling itself is small.

In some cases there will be more than one possible code per surface. As it is impossible 
to multicode, a convention for priority has been worked out. This is:

Primary caries > Secondary caries/restoration requiring replacement > Sound 
restoration > Exposed root > no recession > unscorable.

2. Diagnostic Criteria for the measurement of tooth wear

The scale of the problem of wear in the elderly is not known, and it is hoped that wear 
data can be used to establish the prevalence, extent and severity of tooth wear in this age 
group. In addition it will be possible to link the wear data to some of the other clinical 
and relevant sociological information to give some indication of the overall need and 
desire for tooth wear to be treated.

A modification of the Tooth Wear Index (TWI) (Smith and Knight, 1984) will be used. 
A full recording using this index is time consuming and requires the recording of large 
amounts of information on minor levels of tooth wear, which is of little interest and no 
real relevance as regards potential treatment needs in this age group. The system which 
will be used on this study will score only surfaces where there has been appreciable 
wear (scores of over 2 on the TWI). This is not to say that all surfaces scoring above 
this threshold require treatment, far from it, but it does provide a convenient cut-off 
point for measurement, such that all potentially relevant data is collected.

In this age group, wear appears to be very rare on non-functional surfaces (i.e. those 
which are not involved in occlusal contact). For this reason only two parts of the teeth 
are coded, the crowns and the roots. Crowns are not coded surface by surface.

The examination

The teeth are visually examined as dry as possible. A probe may be used to remove 
loose deposits and to aid diagnosis, particularly where there may be difficulty scoring in 
the cervical region. Teeth are examined in the following order:

cervical surfaces of all teeth - coronal surfaces of all teeth

The teeth are scored as follows:

Score Surface Criteria

All Tooth missing

0 All Wear not into dentine or no distinct cervical cavity.

2 Coronal Loss of enamel just exposing dentine.
Cervical A definite defect present, but less than 1mm in depth.

3 Coronal Loss of enamel exposing dentine for more than one third
of the individual surface (B, L, Occ). On posterior 
occlusal surfaces this is equivalent to wear facets of 
greater than 2mm.

Incisal Loss of enamel and extensive loss of dentine, but not
exposing secondary dentine or pulp. On incisal surfaces 
this will mean dentine facets with a bucco-lingual 
diameter of 2mm or more (to the nearest half a 
millimetre).
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Cervical A defect l-2mm deep.

4 Coronal Complete loss of enamel on a surface, pulp exposure,
or exposure of secondary dentine. (Frank pulp exposure 
is most unlikely).

Incisal Pulp exposure or exposure of secondary dentine.
Cervical A defect more than 2mm deep, pulp exposure or

exposure of secondary dentine.

9 Occlusal Unscorable. Over 75% of the surface obscured and no
remaining functional cusp which can be coded. If any 
functional cusp is present and a score may be given, this 
should be done.

Cervical Unscorable. If any restoration, decay or calculus is
present at the depth of a cervical abrasion, then this is
scored 9. If the depth of any abrasion lesion does not 
coincide with an existing restoration or lesion, this may 
be scored 0-4 as above. If a cervical restoration is present 
which may possibly have been placed to treat cervical 
wear, given the rest of the subjects dentition, then this 
code should be used. However where there is almost no 
possibility that the restoration was placed for this 
purpose, and no other cervical wear is present on the 
tooth, it should be coded as 0.

Where doubt exists the lower score should be given.

3. Diagnostic criteria for the measurement of periodontal disease

The most widely used indices for epidemiological studies of periodontal disease in 
recent years have been those based around the CPITN. This index has various 
drawbacks, most significantly in the context of this study, that it does not give any 
indication of total loss of attachment, and therefore no indication of previous disease. 
However the use of alternative indices would allow direct comparison with only a few 
other studies. In this study we will record both the pocket depth and the loss of 
attachment scores as well as a few other key variables.

The examination

The periodontal examination should only be undertaken if the patient has no medical 
history to contra-indicate this. Patients with a history of valvular heart disease, 
prosthetic heart valves, a history of rheumatic fever, a coronary artery by-pass or a 
prosthetic joint should not be examined.

Two sites on every tooth will be probed. On the upper teeth these will be the mesio- 
buccal and disto-buccal, and on the lower teeth the mesio-lingual and disto-lingual. 
These sites are very similar to those used in the 1988 Adult Dental Health Survey (Todd 
and Lader, 1991) and are believed to ensure good coverage. Underrecording is 
inevitable unless all sites are scored, but this would be neither practical nor valuable. In 
this study mesial and distal sites will be recorded.

At each site two scores will be called out, the first will be the pocket score, and the 
second the total loss of attachment score. The CPITN probe is graduated into bands 
which will correspond to the codes recorded. In molar teeth the presence of furcation 
involvement will be scored using a modification of an existing index. Each tooth will be 
checked for mobility and scored according to an existing scale (see below). A plaque 
score will be called out for each site. Most plaque indices rely on disclosing, but this
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will not be possible, so a rather crude index will be used. This will ultimately be used to 
separate out subjects with good plaque control from those whose plaque control is 
poor.

Each site:

Pocket depth 0 0-3mm
and 1 4-5mm
Loss of Attachment 2 6-8mm

3 9-11mm
4 12+mm (rare)
9 unrecordable

The surface is recorded as unscorable if the CEJ cannot be estimated, due to gross 
decay, wear or the presence of a restoration. If the position of the CEJ can be estimated 
with some confidence, the total loss of attachment should be measured. Crowns cause a 
particular problem, where the crown margin has extended past the CEJ. In these cases it 
is reasonable to record loss of attachment from the crown margin, unless the 
morphology of the restoration allows you to estimate the attachment loss. Generally, if 
you can estimate loss of attachment, please do. Unscorable codes are difficult to deal 
with in the analysis and are best avoided, unless there is no option.

Probing should be gentle. Note that sometimes subgingival calculus can stop a probe 
penetrating to the depth of the pocket and it may be necessary to gently work the probe 
down the root surface. Loose debris can be cleared from the gingival margin using the 
probe, if necessary.

Plaque Score

Plaque scores will be measured at the same sites that are used for probing, that is the 
buccal surfaces of the upper teeth and the lingual surfaces of the lowers. The CPI probe 
is run along the gingival margin in each area to help detect deposits. Only one plaque 
score is given per tooth.

The scores are:

0 - no visible plaque.
1 - Plaque detected only when the probe tip is drawn along the cervical margin.
2 - A thin to moderately thick layer of plaque visible to the naked eye over the

gingival area.
3 - Heavy accumulations of soft matter, the thickness of which fills out the niche

between gingival margin and tooth surface. The inter-dental area is stuffed with 
soft debris. Gross calculus which obliterates the interdental space or hangs over 
the gingival margin is also coded as 3.

9 - Unscorable.

If you are conscious that you have cleared away large quantities of debris earlier in the 
examination, bear this in mind during your coding.

Furcation involvement

Only molar teeth are scored. This can be recorded during probing of the mid-buccal or 
mid-lingual sites. The ball end of the probe should be moved slightly laterally to try to 
detect any notch or groove on the root surface. In some teeth the groove of the furcation 
can be detected almost immediately below the CEJ, in others it starts much lower. To 
code as present (1), any notch should be easy to detect and should be able to 
accommodate the ball end of the CPITN probe. Through and through lesions should be 
looked for, wherever there is very obvious involvement.
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0- Absent.
1- Present, but not through and through.
2- Through and through lesion.
9- Unscorable.

Mobility

If you do not do a lot of adult tooth wiggling feel your own teeth to get a feel for what 
is normal. Even very small movements can be detected fairly easily. Increased mobility 
should be coded where there is unequivocally increased mobility. 1mm mobility is 
actually quite a lot, this will correspond to very mobile teeth.

0- No increased mobility.
1- Increased mobility, but less than 1mm movement horizontally.
2- Gross movement, more than 1mm horizontally or vertical/rotational movement.
9- Unscorable.

This should be measured using a finger at one side of the tooth to detect movement, 
while a rigid instrument (e.g. a mirror handle) is applied to the other, the tooth is then 
very gently wiggled.

IF IN DOUBT, SCORE LOW.

4. Occlusal Examination

This is a very important part of the examination as it relates to the partial dentition and 
distribution of teeth, which for many older people are of more significance than levels 
of disease. There are two grids for this examination. One records the presence of spaces 
and unopposed teeth, the other records the exact pattern of occlusal contacts. This may 
seem to involve some duplication, but in order to make the examination less prone to 
error the procedure is best performed in this way.

Spacing

Spacing refers NOT simply to missing teeth, it records spaces as a positive 
phenomenon. Spaces are always recorded on the chart according to the position of the 
space, not according to the tooth missing. For example loss of a lower first premolar 
may cause the second premolar to drift forward and fill the gap, this may then leave a 
space in the second premolar position. On the chart this would be recorded as a space in 
the second premolar position, even though it is the first premolar which has been lost. 
We are interested here in the aesthetic and functional problems of spaces.

A "space" is a gap greater than a half premolar width.

Where there is a space, it is coded as either restored or unrestored. Where there is a 
bridge or where the subject normally wears a partial denture which fills the space, it 
should be recorded as restored. If for example, there is a partial denture but the tooth 
which filled the gap has broken off and not been replaced, then this should be coded as 
unrestored, because technically (and aesthetically) it is.

The codes for spacing are as follows: 
no space 0
space (unfilled) 1
space (restored) 2
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Posterior occlusal contacts

This section need only be completed if there are some natural teeth in both arches.

The subject is asked to close their teeth together normally. Occasionally people do 
bizarre things at this point, like stick their mandible forward or laterally into some odd 
position. If they do this, ask them to swallow and keep their teeth closed after 
swallowing. However, hopefully such a request should rarely be necessary. The 
premolars and molars are now split into occlusal units, and it is the lower teeth which 
are used for measurement. An occlusal unit is a single premolar or half a molar (mesial 
or distal). These are counted back from the first premolar. There are potentially eight 
occlusal units. Like spacing, the position of an occlusal unit does not depend on which 
tooth is present, but on the position in which the unit is lying (see diagrams). A contact 
is recorded as present (1) or absent (0). For a contact to be present, it must form an 
occlusal stop with a natural tooth in the opposing arch, or at least appear to do so. In 
rare cases pairs of teeth may slide past each other and end up with mesial or distal 
surfaces in contact, but not forming any sort of stop, these should be coded as no 
contact (0). If there is obviously fresh air between the teeth code as no contact, but 
generally if in doubt score as a contact (note that although it doesn't seem like it, this is 
theoretically scoring "low" as a contact is analogous to "sound" or not diseased). N ote  
that fixed bridges should be counted as fixed occlusal units, just like a 
natural tooth.

Note that coding takes place from the first premolar backwards as this makes it much 
easier to keep track of the position.

After the grid is complete a box is also present to code the response to each of the 
questions:

"Are any anterior teeth in contact?"
IF YES "how many"

There is a single box representing all NATURAL anterior teeth. If the anterior teeth are 
already in contact it should be coded as yes (1). "How many" can be recorded as 
anything between 0 and 6 and is based on the estimated number of contacts made by the 
lower teeth. Where there is no contact, the subject should be asked to bite edge to edge 
to see if contact can be obtained. If this is possible, the third box should be coded as 
yes (1). Where there is a deep overbite, this may be very difficult to assess accurately, 
so it should just be estimated if there is a problem. Again, actual contact is not strictly 
necessary if the patient can achieve some sort of contact by protrusion of the mandible. 
A phrase such as "can you bite on your front teeth like this", with the examiner 
demonstrating incisal contact may be used if there is any problem. If any pair of anterior 
teeth can contact, it is coded as present.

Two other questions then follow:

“How many natural posterior teeth (upper or lower) have no opposing natural tooth?” 
“How many natural posterior teeth (upper or lower) are opposed only by denture?”

These are self explanatory and are easily assessed by visual examination with the teeth 
together, although where there are partial dentures, they will often have to be inserted 
prior to this part of the examination. This is to identify how many teeth are non
functional.

5. Soft tissue pathology

A brief visual examination of the lips and perioral tissues should precede intra-oral
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examination. Most intra-oral areas can be easily visualised during the dental 
examination, however several areas MUST be visualised specifically. These are:
1. Floor of mouth. A piece of gauze is used to hold the tongue and it is gently 

lifted and deflected to right and left.
2. Mucosal surface of lips. The upper and lower lips are gently inverted to

visualise.
3. Buccal sulci. The mouth is half closed and the cheeks gently retracted.
4. Soft palate - visualise directly.

Soft tissue lesion(s)
- None
- Angular cheilitis
- Denture stomatitis I
- Denture stomatitis II
- Denture stomatitis HI
- Denture hyperplasia
- Ulcer associated with denture trauma
- Other (see below)

More than one code can be recorded as these diseases are not mutually exclusive. The 
coding is Yes (1), No (0).

The three classifications of denture stomatitis are based on a WHO classification:
I - patchy or localised redness over denture bearing area.
II- redness over full denture bearing area.
III- multiple small nodular or granular lesions covering denture bearing area with

associated inflammation.

“Angular Cheilitis” is defined as inflammation with or without cracking localised to one 
or both commisures. “Denture Hyperplasia” is a firm enlargement of the vestibular 
mucosa, clearly related to the flange of a denture. "Ulcer associated with denture 
trauma" applies to any ulcerated lesion which is believed to be due to trauma alone and 
not any other pathological process (e.g. malignancy).

Other pathology

Description: A concise but meaningful description is required, INCLUDING THE 
SITE, e.g. soft, non-fluctuant, non-inflamed swelling, 2cm diameter on left anterior 
floor of mouth.

Clinical diagnosis: If the observer is really at a loss to make a diagnosis, then this 
can be left blank, but otherwise a diagnosis should be made, even if rather vague.

Follow-up required: Clearly, there is an ethical obligation to ensure that any 
findings, which MAY point to a serious or life-threatening condition, are appropriately 
dealt with by the survey physician.

6. Diagnostic criteria for the assessment of dentures

NOTE: Five codes must always be entered, these are the ones relating to 
the presence or absence of upper and lower partial dentures and upper 
and lower complete dentures, as well as the question at the top o f  
column two about previous unworn partial dentures.

Partial dentures

The assessment is fairly straightforward. Questions about usage will be covered in the
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questionnaire. The denture should only be assessed if it is ever actually worn. It does 
not have to be in the mouth when you visit, provided the subject wears it on some sort 
of regular basis. The dentist can probe regarding usage. It should not be scored if it 
resides only in a drawer and is never used.

Does the partial denture replace all missing teeth?
- Yes
- No
If extractions have been undertaken since the denture was constructed, without 
alteration to the denture, score "no". This question does not mean that the denture has to 
replace third molars, or even second molars for that matter, but refers to gaps that are 
unfilled for the reason given above.

Does the denture provide additional posterior function?
- Yes
- No
This should be coded as "yes", if the denture has any contact with an opposing natural 
posterior tooth or denture.

Kennedy Class
- 1 (two free end saddles).
- II (one free end saddles).
- in  (no free end saddles, one or more posterior teeth replaced).
- IV (anterior teeth only replaced).

Are any natural anterior teeth missing which are replaced by the denture?
- Yes
- No

Material
- Acrylic only
- Acrylic and metal clasps/rests
- Metal based (cast)
Note that wrought bars are common connectors on lower partial dentures. These are 
quite different from cast frameworks and consist simply of a metal (stainless steel) 
connector about 2-3mm x 2mm diameter which links two saddles. There is no retentive 
mesh framework to engage the acrylic, as there is in cast "metal based" dentures which 
are cast out of CoCr. These should be coded as "acrylic only", unless, of course, there 
are additional rests or clasps present.

Support
- Tissue
- Tooth only
- Both
Dentures are coded as tooth only where there are bounded saddles only, and where 
these are completely supported by the teeth at either end.

Note that sometimes support is provided by a lingual plate or a dental bar, as well as by 
occlusal rests, and this should be taken into account when choosing the appropriate 
code.

Retention
- Tissue/friction only
- Clasps
- Other (e.g. special attachments, two-part denture etc.)

Where clasps have fractured or no longer serve any useful purpose, "tissue /friction" is 
the correct option.
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Previous history of denture not worn

This question may require probing to get an answer which is correct. Do not be afraid 
to code as “9”, particularly in the edentulous. This question is to pick up those who had 
a denture made which was abandoned because they could not wear it, not because their 
circumstances changed (e.g. more teeth were lost).

Complete Dentures

The complete dentures themselves are now examined. Each denture or set of dentures 
will be assessed according to the criteria given below. The dentures to be assessed are 
the ones that the patient normally wears.

Material (base)
- Acrylic 
-Metal
- Vulcanite
- Other
"Metal" refers to a cast metal base.

Material (teeth)
- Acrylic
- Porcelain
Porcelain teeth can usually be detected by tapping them with a mirror handle.

Matching set
- Yes
- No
This refers to whether the dentures, which are normally worn, are made to match each 
other (i.e. they were made as a pair, or one denture was made against an existing 
opposing denture). A non-matching pair is where a lower from one set is worn against 
an upper from a different set. Where there is any doubt, this question should be scored 
as yes.

Occlusal wear
- Satisfactory
- Excessive
- Unrecordable
Upper and lower should be scored separately. Excessive wear of the denture teeth is 
where all occlusal morphology is lost on the posterior teeth, or only the remnants of the 
fissure pattern remain. Alternatively, wear of the anterior teeth, such that over one third 
of the crown height is lost, is also considered excessive.

Defects
- Missing anterior or first premolar tooth Yes/no
- Missing posterior teeth Yes/no
- Fractured or deficient base Yes/no

This refers to actual physical defects of the substance of the denture, not to any fault 
which has already been scored.

Tooth Position

Upper anterior tooth position
- Adequate
- Too anterior
- Too posterior
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The tips of the central incisors should be 5-10mm anterior to the centre of the incisive 
papilla. Greater than this is too anterior, less is too posterior. This will be measured 
using an Alma Gauge. The gauge should be wiped down with alcohol wipes after use.

Lower posterior
- Adequate
- Lingual
- Unrecordable
The denture should be removed and the tooth position assessed. The lower posterior 
teeth should be aligned over the ridge without any lingual undercut. The limit for 
"adequate" is the positioning of the buccal cusp of the lower molar over the lower ridge. 
Lingual is recorded where tooth position is lingual uni- or bilaterally. Although buccal 
placement is technically incorrect, the treatment implications are limited. For this reason 
the tooth position will be recorded as adequate (including buccal) and lingual.

Ridge form
- Adequate
- Poor
Adequate ridges are where there is a definite bony ridge which should resist lateral and 
anterior-posterior movement of the dentures, but the ridge may be relatively low or 
irregular. Poor ridges are those which are atrophic, flabby or inverted.

Adaptation (stability)
- Adequate
- Inadequate
- Unrecordable
This is a very difficult one where scoring is highly subjective. The dividing line 
between what is acceptable and what is not is not clearly defined, and account must be 
taken of the quality and mobility of the ridges and the denture bearing areas.

Index fingers and thumbs are placed either side of the premolars and rotatory and lateral 
forces applied. Where movement over the tissues is greater than considered acceptable, 
taking into account the denture bearing area, then the adaptation is considered 
inadequate. Clearly the denture bearing areas should be examined prior to this 
examination.

Retention
- Adequate
- Inadequate
- Unrecordable
Upper: Index fingers are carefully placed in the premolar areas, taking care not to 
stretch the cheek excessively and break the peripheral seal, and gentle vertical 
downward pressure exerted. Retention is adequate when resistance to removal is felt 
and when there is audible or tactile evidence of the peripheral seal being broken.

Lower: Index finger and thumb of one hand are used to grip either side of the central 
incisors and gentle upward force exerted. Retention is adequate when some resistance 
to removal is felt. No evidence of the seal breaking is required.

Extension
- Adequate / underextended
- Overextended
- Unrecordable
The denture is examined in-situ by gentle manipulation of the cheeks, direct visual 
examination of the post dam area. The patient is also asked to protrude the tongue. The 
denture is scored as overextended where overextension leading to displacement of the 
denture on examination, or soft tissue damage is present in any area of the periphery.
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Occlusal relationship
- Adequate
- Inadequate
- Unrecordable
Occlusal relationship is recorded by establishing the rest position and then gently 
supporting the lower denture with the index fingers and asking the patient to close 
together, with gentle guidance to ensure that closure is along the retruded arch where 
necessary. The relationship is recorded as inadequate if: (a) there is a slide of greater 
than one quarter cusp length (1-1.5mm approx.) into intercuspal position from first 
contact OR (b) if first contact is uneven, leading to displacement of the dentures on 
further closure OR (c) if first contact is clearly uneven between right and left or where 
all contact is on the anterior teeth, even in the absence of significant displacement.

If an "inadequate" code is recorded, the examiner should repeat the examination to 
verify this.

Free way space
- Satisfactory
- Excessive
- Too little
- Unrecordable
Free way space will be measured with a Willis Gauge. A measurement will be taken 
with both dentures in place and in intercuspal position, and then a measurement 
recorded with the lower denture out, and the patient in the rest position. 2-6mm will be 
considered as normal range, less than 2mm as too little, and over 6mm as excessive.
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Appendix 11.
Clinical form.
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L O W E R
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L ow er

C O N T A C T S
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Is I here contact o f  ilic natural anterior tccili? [
N O  =  I)

If  Y E S . H ow  n u n y  (lo w e rs)?

If N O . can  con tac t be ac h iev ed ?

H ow  many natural P O S T E R IO R  tcctli have n o  opposing natural tooth 

H ow  tnatiy natural P O ST E R IO R  teeth ate np|X)scd only by a ilctituic
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I ' l I I U O D O N T A l . D I . S n A S I -
5AU P P E R
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i

D M D  M

L O W E R 5H

D M D  M  M  D M

I
M  I) M n  M  D M  D  M I) M I)

Ntdliiliiy l’(Kkcls and LoA I’laqiic Furcation

0 None Ü 0 3mm 0 None 0 none
1 liicicn-icd. <lmm 1 a-5mm 1 Probe only 1 Present, not through
2 Iticrc.nsccI, > 1 mm 2 6-8mm 2 Visible 2 llirough and through
u t.Iiiscoiali!r 3 9-1 I mm 3 Fills embrasures 9 Uscorabic

a 1 ? 1 mm 9 Unscorable
') 1 tiiscoialiltr

C0DP5: DMI-. CROWN AND ROOT
Missing - Missing
Sound 0 No exposed root

1 Exposed but sound
Dccaycd(unrdlcd) 2 Decayed
Dccaycd.urcslorablc 3 Decayed, unrcstorabic
Filled but unsound a Filled, unsound
Filled but sound 5 Filled, sound
Crowned, sound 6 Arrested caiics
Crowned, unsound 7
jliiilgc. politic K
Unscorable 9 Unscoralilc

soinr TissuiLs

Present

Absent

Angnlnr Cheilitis 

Denture Stomatitis 1 

Denture Stomatitis 11 

Denture Stomatitis III 

Denture Hyperplasia 

Ulcer associated with denture 

O TH ER (specify below)

O r i l E R  lesions

Site: CiiiiieuI diueiiosis:

D escrip tion  (size, colour, texture, palpntion. 
associated features, pain, sensitivity);

Follow up: Y/N
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PARTIAL DLNTURliS

Y e s  I
N o 0

Docs ihc subject iinvc n (icnlurc wliicli
he/she iiornutlly \vc:us7

- Upper

- Lower

Docs the Ptiriial D enture  replace all missing teeth?

Yes I - U p p e r

^ - L o w e r

Docs the denture  provide additional posterior 
function?

Y e s  1 
N o 0

Kennedy Class (1 - d) 
Class I I 
Class II 2 
Class III .3 
Class IV .1

- U pper

- L ow er

- U pper

- L ow er

Arc any natural anter ior teeth missing which arc 
cplaced by the denture?

Yes 1 
N o 0

- U pper

- L ow er

Vl . i i er i . i l  A c i y l i c  ( inly 1
A c r y l i c  I c l a s p s  2
M c l a l  b a s e d  3

• iippoM  T issue I
T ooth  only  2
Both 3

•leniion Tissiic/tiiciioii 1
Idasps 2
I ill..-I '

U pper

Low er

U pper

Lower

1Ipper 

1 .ower

ALL SUn.IECTS
l ias  the subject ever had a partial denture which 
could not be, or was not worn?

Yes I 

N o 0

COMPLETE DENTURES

Docs the patient have a complete denture which 
Iie/slie normally  wears?

Y es 1 
N o 0

Material - Base
A crylic I
M clal 2
V ulcanite 3
Oilier 4

Material - Teeth
A crylic I
Porcelain 2

- Upper

- Lower

- Upper

- Lower

- Upper
- Lower

M atching Set Y es 1 
N o  0 □

Occlusal W ear
Sniisfaclory
H xcessivc
Unrecordable

- Upper

- Lower

Defects Upp Low

- A nterior teeth missing Yes 1 )Mt

- Posterior tccih missing ^ JlO-411

- Fracititcd base

Tooth  Position 

Upper anterior
Atlcqnalc------I----- ---- -
Too anicrior 2  j
Too posterior 3

L ow er Posterior Adcrinatc i 
Linc»al 2

Ridge form

Adequate
Inadequate

Adaptation
Adequate
Inaderpiale

Retention

Adequate

Inadequate

I - Upper

 ̂ - Lower

I - U pper

 ̂ - Lower

I - Upper

^ - Lower

Extension

Adequate/under 1 - U pper
O verextended 2 .  L ow er

O c c lu s a t  r e la t io n s h ip  Satisfactory 1
E xcessive 2
Ton little 3
Unrecordable 9

Free way space
A dequate I
Poor 2

□

□
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Appendix 12.
NDNS Dental Questionnaire.
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M RC Dunn Nutrit ion Cen tre ,  Cambridge

On behalf o f
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P1453 1995

NATIONAL DIET AND NUTRITION SURVEY 

PEOPLE AGED 65 OR OVER  

DENTAL SURVEY  

Examination Record and Questionnaire

A F F I X  S E R IA L  NUMBER 
LABEL HERE

i )

i i )

i i i )

i v )

V )

•i )

v i  i )

IN T E R V IE W E R  CODE

SE X :

DATE OF IN T ER V IEW :

T IM E  V I S I T  BEGAN: 
( 2 4  h o u r  c l o c k )

IMTERVIETVER N.TME ;

EXAMINER NAME :

EXA.MINATICN OUTCOME

CHECK W ITH EXAMINER AS NECESSARY AN:

C o m o l e t e d

M a l e  1 

F e m a l e  2

NUMBER

trJMEER

IDE ONE:

F u l l y  c o m p l e t e d  

. u t h o u t  p e r i d e n t a l  

N o t  com,c l e t e d
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SCREENING

A.

CODE BY REFERENCE TO EXAMINATION RECORD. 
IF YOU ARE UNSURE WHICH CODES APPLY.

CHECK WI T H  EXAMINER

NATURA.L TEETH 
Respondent has

DENTURES 
Respondent has

Any natural teeth 
No natural teeth

Any dentures 
No dentures

COMPLETE DENTURE(S )
(A complete denture is a full set 
of artificial teeth on either jaw 
of the m o u t h .)

Respondent has:
Complete denture on both jaws 

Complete denture on ucoer jaw only 
Complete dentures on lower jaw only 

No comelete dentures

PARTIAL DENTURE(S)
(A partial denture is a set of one or 
more artificial teeth but less than a 
full set of teeth for a j a w ) .

Resocndent has:
Partial denture on both jaws 

Partial denture on ucoer jaw only 
Partial dentures on lower jaw only 

No partial dentures

INTERVIEW

TIME INTERVIEW BEGAN: 
(24 hour clock)

INTERVIEWER CHECK Qs A AND B AND CODE ONE BELOW:

Both natural teeth and dentures 
(COTE 1 AT A A ND E)
Natural teeth cnly 

(CODE 1 AT A AT- COTE 2 A T  B)
Tentures only 

'CODE 2 AT A ATTT CITE 1 A T  E)
Neither natural teeth nor dentures 

(COTE 2 AT A A N T  E)

A SK Q.C
GO TO Q.E

ASK Q1

2 GO TO Q2

3 GO TO Q:

GO TO Q2€
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1 .

2 .

SATISFACTION WITH TEETH

3 .

PREAMBLE FOR ALL WITH NATURAL TEETH AND DENTURE(S):
The first few questions are about how satisfied you are 
with your teeth as a whole, including both your natural 
teeth and the artificial teeth you have in your denture(s)

ALL WITH ANY NATURAL TEETH
SHOW CARD A How satisfied are you with the 
size of your teeth, that is how long they 
are. Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

SHOW CARD A How satisfied are you with the 
shape and position of your teeth, that is how 
even or croolted they are.
Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

SHOW CARD A How satisfied are you with the 
colour of your teeth. Are you . . . READ OUT . . .

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

5. I INTERVIEWER CHECK Q.C ON SCREENING PAGE A ND RECORD:

Respondent wears a corr.plete dent ore ASK Q6
or. both laws (C::E 1) 1 FOR BOTH JAWS

Respondent wears a corr.plete de.noore 2 ASK Q6 FOR
or: upper 1 aw only (CZZI 2) UPPER JAW ONL

Respondent wears a corr.plete dent ore 3 ASK Q6 FOR
or: lower law only (CZZI 3) LOWER JAW ONL

Respondent does not wear a con.ol ete
denture ( CZZI 4) 4 GO TO Q14
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6 .

b)

c)

d)

COMPLETE DENTURES

The next few questions are about your complete denture(s) 
ASK Q6 SEPARATELY FOR EACH COMPLETE DENTURE/JAW.

(Thinking about the denture in your upper jaw. . .)

(Thinking about the denture in your lower jaw...)

TICK BOX IF APPLICABLE
How long have you had your 
present denture in your ... 
(upper/lower) ... jaw?

Can't say
How long is it since the last cf 
your natural teeth in your ... 
(upper/lower) ... jaw were
removed?

(One or more teeth still 
presenc)

(Can't say)
In general, do you wear your ... j  

(upper/lower) ... denture when j
you sleep at night? I

Yes I

And apart from when you sleep, 
do you wear your ...
(upper/lower) ... denture
READ OUT ...

all of the time

or only some of the time?
IF DENTURE WORN SOME OF THE TIME
In general, do you wear your 
(upper/lower) ... denture for
social occasions?

And, in general, do you wear 
your ... (upper/lower) ... 
denture for eatino?

Upper Jaw

years

99

years

Lower Jaw

years

99

years

99 99

GO TO Q6 FOR 
LOWER JAW 
(IF APPLICABLE) 
A SK e-f

GO TO Q7

ASK e-f

NOW GO TO Q6 FOR
LOWER JAW
(IF APPLICABLE)

NOW GO TO Q7
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7a)

b)

c)

9 .

a)

b)

c)

SHOW CARD A  How satisfied are you with the 
overall comfort of your complete dentures.
Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

SHOW CARD A  How satisfied are y o u  with 
the shape and size of the teeth of your 
complete d e n t u r e ( s ) . Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

SHOW CARD A  How satisfied are you with the 
colour of the teeth of your complete
d e nture(s).
A.re you . . . READ OUT very satisfied 

fairly satisfied 
fairly unsatisfied 

or very unsatisfied?
(Can't say)

Cc you use any adhesive or fixative nowadays 
t= help keep your complete denture(s) in place?

y.Zf i I am going to read out some changes which 
ssr.e people sometimes notice wh e n  they start 
ts wear complete dentures. For each change 
please could you tell me whether or not it has 
applied to you since you first started wearing 
complete denture.

'.■.'ould you say that wearing a com.plete denture 
has made your mouth feel full?

Yes
No

(Can't s

Ld you say that wearing a com.plete denture 
made you eat more slowly than before?

( C a n 'c

Ld you say that wearing a com.plete 
changed the flavour of your food?

oenture

htu-o you say that wearing a com.plete 
denture has changed the way you speak?

Yes
No

ay)

Yes
No

Eay)

Yes
No

say)

No
(Zan't say)
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10a)

b)

1 1  .

12a)

Do you ever find that difficulties with 
your complete dentures (s) ma)ce you unable 
to eat food which is offered to you?

Yes

b)

13 .

14

No 2
(Can't say) 9

And do you ever find that you are unable to 
speak properly because your dentures move?

Yes 1
No 2

(Can't say) 9

RESPONDENT CHECK Q.C ON SCREENING PAGE AND RECORD:

Respondent has a complete denture 
on both laws (CODE 1)

Respondent has a complete denture 
on uoper law only (CODS 2)

1

2
ASK Q12

Respondent has a complete denture 
on lower law only (CODE 3)

3 GO TO Q13

IF COMPLETE DENTURE ON UPPER JAW (CODES 1-2 AT Qll)
Does the denture on your upper jaw ever 
drop when you speak?

Yes 1
No 2

(Can't say) 9

And does the denture on your upper jaw 
ever drop when your mouth is open 
(apart from when you speak)?

Yes 1
No 2

(Can't say) 9

A LL WITH COMPLETE DEN'TURE ( S )
Do you ever feel embarrassed because of
your complete denture(s)? Yes 1

No 2

ALL
INTERVIEWER CHECK Q.D ON SCREENING PAGE AND RECORD:

Respondent has a partial denture 
on both jaws (CCEE 1) 1

ASK Q15
FOR BOTH JAWS

Respondent has a partial denture 
on uDcer jaw only (CCEE 2)

2 ASK Q15 FOR 
UPPER JAW ONLY

Respondent has a partial denture 
on lower jaw only (CCEE 3)

3
1

ASK Q15 FOR 
LOWER JAW ONLY

Respondent does not wear a partial 
denture {CZZZ 4) i 4 GO TO Q18
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15 .

a)

b)

c)

PARTIAL DENTURES

The new few questions are about your 
partial d e n t u r e ( s ) .
ASK Q15 SEPARATELY FOR EACH PARTIAL 
DENTURE/JAW

(Thinking about the denture in your upper jaw...) 

(Thinking about the denture in your lower jaw...)

d)

TI C K  BOX IP APPLICABLE;

How long have you had your 
present denture in your 
(upper/lower) ... jaw?

(Can't say)

In general, do you wear the 
denture in your ... (upper/ 
lower) ... jaw when you 
sleep at night?

Yes

No

And apart from when you sleep, 
do you usually wear the denture 
in your ...(upper/lower)... jaw 
. . . READ OUT . . .

all of the time

or only seme of the time?

IF PARTIAL DENTURE W O R N  SOME OF 
THE TIME
Do you usually wear the denture 
in your ... (upper/lower) 
for social occasions?

e) In general, do you wear the 
denture in your ... (upper/ 
lower) ... jaw for eating?

]aw

Yes

Mo

Yes

No

i  .. 1 U p per Jaw 1---- Lower Jaw

' ! 1; 1 i years
1

1 1 years

99 99

1 1

2

1 GO TO Q15 FOR 1 GO TO Q16
L O W E R  JAW
(IF APPLICABLE)

2 A S K  d-e 2 ASK d-e

1 1

2 2

1 1

2 2

NOW GO T O  Q15 FOR KCW GO TO Q16
L O W E R  JAW

(IF APPLICABLE)
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16 .

17a)

b)

c)

18a)

Now I am going to read out some reasons why people choose to wear a partial
denture. For each reason, please could you say whether or not it
applies to you?
Which, if any, of the following reasons for wearing
a partial denture apply to you?

READ OUT A N D  CODE 'YES' OR 'NO' F O R  EACH

I wear a partial denture because it improves 
my appearance

I v/ear a partial denture because it helps 
me to eat

I wear a partial denture because my dentist 
recommended it?

Yes
No

Yes
No

Yes
No

SHOW CARD A  How satisfied are you with the 
overall comfort of your partial d e n t u r e ( s ) ?
Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

SHOW CARD A  And how satisfied are you with the 
shape and size of the teeth of y o u r  partial 
denture(s)? Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)

SHOW CARD A  And how satisfied are you with the 
colour of the teeth of your partial d e n t u r e (s )?
Are you ... READ OUT ...

very satisfied 
fairly satisfied 

fairly unsatisfied 
or very unsatisfied?

(Can't say)
ALL W I T H  ANY TEETH OR DENTURES
Some people who are not satisfied w i t h  their teeth 
or dentures avoid showing them w h e n  they smile. Do 
you ever try to avoid showing your teeth or 
dentures when smiling or laughing?

IF YES AT a)
Would you say you d o th: READ OUT

ve r y  or ten 
fairly often 

not v e r y  often 
)r hard l y  ever?

ASK b)
GO TO Q19
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CLEANING TEETH AND DENTURES

19. INTERVIEWER CHECK Q.A ON SCREENING PAGE A N D  RECORD;

Respondent has any natural teeth (CODE 1) 
Respondent has natural teeth (CODE 2)

IP A N Y  NATURAL TEETH 
20a) (IF A N Y  DENTURES ALSO WORN READ AS PREAMBLE:

Now thinking only about your natural teeth .. . )
Do you clean your (natural) teeth yourself?
IF 'NO', PROMPT: Does someone else clean them 
for you?

Yes, respondent cleans own dentures 
No, teeth cleaned by someone else 
No, teeth are not cleaned at all

IF DOES NOT CLEAN OWN TEETH
b) Why do you not clean your (natural) teeth 

yourself?
PROBE FULLY

INTERVIEWER CHECK a AND RECORD

Teeth are cleaned by respondent or someone else
( C ODE S 1 OR 2)

Teeth are not cleaned at all (CODE 3)

IF TEETH ARE CLEANED AT A L L  (CODES 1 OR 2 A T  a)
SHOW CARD B How often do you (does someone else) 
clean your (natural) teeth?
PROMPT AS NECESSARY: Would that be ...

more than once a day 
about once a day 

about five or six times a week 
about three or four times a week 

about once or twice a week 
or less often than once a week?

A S K  Q20
GO TO Q21

1
1 1 GO TO d)
! 2
- 3

A S K  b)

A S K  d)
GO TO Q21
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21 .

22a)

10

INTERVIEWER CHECK SCREENING PAGE AND RECORD 
FIRST TO APPLY:

Respondent has any dentures (CODE 1 AT Q.B) 1 ASK Q22

Respondent has no^ dentures (CODE 2 AT Q.B) 2 GO TO Q23

IF HAS A N Y  DENTURES
Do you clean your denture(s) yourself?
IF 'NO', PROMPT: Does someone else clean it/them for you?

1
NOTE: RINSING ! ,
COUNTS AS j Yes, respondent cleans own dentures 
C L EANING 1 N o ,  dentures cleaned by someone else

1
GO TO b)

Mo, dentures are not cleaned at all 3 GO TO Q23

b)
IF DENTURES CLEANED AT ALL (CODES 1 OR 2 A T  a)
How often do you (does someone else) 
clean your dentures?
PROMPT AS NECESSARY: Would chat be

more than once a day 
about once a day 

about five or six times a week 
about three or four times a week 

about once a week 
or less often than once a week?

PROBLEMS WITH TEETH OR DENTURES

23. The next few questions are about any problems which you 
may have experienced with your teeth or dentures in the 
past 6 m.onths, thao is since ... (DATE/MONTH 1994/5)

CHECK MONTH 6 MONTHS AGO: i
CURRENT MONTH 6 MONTHS AGO 1

January 1395 Ju Iv 1394 '
February 15 95 Au mu s t 1394 !
March 1595 September 1394 i
April 1995 October 1394 1
May 1595 November 13 94 ;
June 15 5 5 December 1394 :

July 1595 January 1395 I
Augus t 1595 February 1595 :
Seotemloer 1395 March 1395 ;
October 1595
November May 1395 ■

INTERVIEWER CHECK Q.A ON SC?.SENING PAGE A N D  RECORD:

r.esoonde.-.t has no nao :ral teeth (CODE 4)
ASK Q24

2 GO TO Q2 5
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24a)

b)

L Problems : a) very quite some hare
Yes No of ten often times eve

1

Sensitive teeth when eating or 
drinking anything cold, hot or 
sweet? 1 2 1 2 3 4
Any other mild discomfort with 
your teeth 1 2 1 2 3 4

I Any toothache or severe 
discomfort with your teeth 1 2 1 2 3 4

25a)

b)

11

IF A N Y  NATURAL TEETH A S K  a) THEN b) FOR EACH PROBLEM 
SHOW CA R D  C In the past 6 months have you experienced 
READ OUT BOTH ITEMS A N D  CODE YES' OR NO'

. (PROBLEM) ...?

IF YES A T  a) A S K  b)
SHOW CARD D Have you experienced this problem very often, 
quite often, sometimes or hardly ever in the past 6 months?

b)

A L L  W I T H  A N Y  TEETH OR DENTURES
In the past 6 months have you experienced 
any difficulties due to food getting stuclc 
between teeth or under dentures?

Yes
No

IF DIFFICULTIES DUE TO FO O D  STICKING (CODE 1 A T  a)
SHOW CARD E And in the past 6 months has food 
sticking between teeth or under dentures caused 
you ... READ OUT ...

a great amount of discomfort 
a fair amount of discomfort 

a little discomfort 
or no discomfort?

AS K  b)
GO TO Q2 6
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26a)

b)

c)

12

SHOW CARD F In the past 6 months since ... (MONTH) 1994, 
have you experienced any of the following 
problems with your mouth, teeth or dentures.
Please say 'yes' or 'no' for each problem I read out? 
READ OUT EACH PROBLEM A N D  CODE 'YES' OR NO'

(And in the past 6 months have you experienced ...?

FOR EACH PROBLEM CODED 'YES' A T  a ,  ASK b  A N D  c:
SHOW CARD G How much discomfort has ... (PROBLEM)
you in the past 6 months?

caused

PROMPT AS NECESSARY; Would you say it caused you 
... READ OUT ...

a great amount of discomfort 1
a fair amount of discomfort 2

a little discomfort 3
or no discomfort? 4

Did you take any action to treat this problem?

a)
W h eth e r
problem

ex p e rie n ce d

b)
A m ount

of
d iscom fort

c)
W hether lock  

action to 
trea t problerr.

!
Y es ! No

A g re a t  
a m o u n t of 
d iscom fort

1
A fair I 

am o u n t of j 
d iscom fort !

A little 
dis

comfort

No
d is

com fort Yes

A pain in your jaw joint 1 1 2
1

1 1 2 : 3 4 1 2

A clicking or grating noise 
in your jaw joint 1 i 2 1 : 2 ; 3 4 1 2

Difficulty in opening your 
m outh wide 1 : 2 1 : 2 ' 3 4 1 2

A loose or ill-fitting 
denture

1 2 1 : 2 3 4 1 2

A loose natural tooth 1 2 1 2 3 4

A broken or chipped 
natural tooth

1 : 2 1 3 4 1 2

Dryness in your mouth** 1 2 1 2 3 4 1 2

A burning sensation in 
your mouth 1 2 1 2 3 4 1 2

S ore spots or ulcers 1 2 1 2 3 4 1 2

A sore or painful mouth or 
tongue (excluding sore 
spots or ulcers)

1 2 1 2 3 4 1 2

Bleeding gums 1 2 i  ̂ 2 3 4 1 2

Dry, sore or cracked lips 1 2 i 1 2 3 4 I 1 2
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27 .

28a)

b)

c)

13

INTERVIEWER CHECK SEVENTH ITEM AT Q.26a (MARKED **) AND RECORD:

Respondent has experienced dryness of mou t h  ( CODE 1)  

Respondent has not experienced dryness of m o uth (CODE 2)

IP EXPERIENCED DRYNESS OF MOUTH
You mentioned that you had experienced some 
dryness in your mouth in the past 6 months. 
I would like to ask you a little more about 
this problem.

1 ASK Q28
GO TO Q31

Does your mouth ever . . .
READ OUT EACH ITEM A ND CODE 'YES' OR 'NO'

Yes

Does dryness in your mouth ever cause 
you any of the following difficulties? 
READ OUT EACH DIFFICULTY AND CODE 'YES' OR 'NO'

Yes

Have you done any of the following 
to relieve your dry mouth?
READ OUT EACH MEASURE A N D  CODE 'YES' OR 'NO'

Yes

Chew gum to relieve you r  d r y  mouth
Suck hard sweets or mints to relieve

you r  d r y  mouth
Sip water or other liquid to help 

you swallow d r y  foods
Take any other product or medication 

to relieve you r  d r y  mouth

No

No

(Can't 
Say)

feel dry when you are eating a meal j 1 2 9
feel dry at other times of the day I  1 2 9

feel d r y  at night j 1 2 9

(Can't 
Say)

Difficulty chewing food i 1 2 9
Difficulty swallowing food | 1 2 9

Difficulty taking medication 1 1  2 9

(Can't
Say)
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29 .

30 .

31a)

b)

14

INTERVIEWER CHECK SCREENING PAGE A N D  RECORD:

Respondent has any dentures 
(CODE 1 at Q.B)

Respondent has no dentures 
(CODE 2 AT Q.B)

A S K  Q30

GO TO Q31

IF HAS DENTURE(S)
Has dryness in your mouth ever given you
any problems with your denture(s)? Yes 1

No 2

ALL
Have you suffered from bad breath at all in
the past 6 months (as far as you are a w a r e )? Yes 1 ASK b)

No 2
GO TO Q32

C a n 't say 9

IF YES
In the past 6 months has bad breath caused 
you ... READ OUT ...

a great amount of difficulty 
a fair amount of difficulty 

or little difficulty?
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32 .

33 .

15

The next two questions are about other health problems 
which need not be related to your mouth, teeth or dentures.

Have you suffered at all from dry eyes in the past 
6 months? Yes

No

SHOW CARD H Have you suffered from any of the following 
problems in the past 6 months?
READ OUT A N D  CODE EACH 'YES' OR 'NO'

stomach ulcer 
duodenal ulcer 

gastritis 
acid indigestion/heartburn 

any other stomach problem (SPECIFY)

Yes No (Can't 
say)
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34a)

b)

c)

d)

16

A L L
SHOW CARD I This card shows some everyday activities.
For each activity I would like you to tell me whether or 
not problems with your mouth, teeth or dentures have 
caused you difficulty with it in the past 6 months.

In the past 6 months, have problems with your mouth,
teeth or dentures caused you any difficulty ... (ACTIVITY)...?
READ OUT FOR EACH ACTIVITY A N D  CODE 'YES' OR NO'

FOR EACH ACTIVITY CODED 'YES' A S K  b-e:
Have you had this difficulty ... (ACTIVITY) ... on a 
regular basis over the past 6 months or only for part 
of this period? CODE ONE ONLY, THEN ASK c OR d AS INDICATED

IF AB I L I T Y  RESTRICTED 'ON A  REGULAR BASIS' (CODE 1 AT b)
SHOW CARD J During the past 6 months how often have you had 
this -difficulty ... (ACTIVITY) ... Please choose your 
answer from this card?

PROMPT: (In the past 6 months) Have you had this difficulty
... (ACTIVITY) ... READ OUT ...

ANSWER
CODE
5
4
3
2

1

(9)

every day or nearly every day 
about three or four times a week 

about once or twice a week 
about once or twice a month 

or less often than once a month?

(Can't say)

ENTER ANSWER CODE IN BOX UNDER c) ON GRID. GO TO e) .

IF AB I L I T Y  RESTRICTED 'ONLY FOR PART OP THIS P E R I O D ' (CODE 2 A T  b) 
SHOW CARD K For how much of the pasc 6 months have you had this 
difficulty ... (ACTIVITY) .... Please choose your answer 
from this card?

PROMPT; (In the past 6 m.onths) Have you had this difficulty 
... (ACTIVITY) ... READ OUT ...

ANSV<-ER
CODE

for more than 3 m.onths 5
for more than 2, up to 3 m.onths 4
for more than 1, up to 2 m.onths ' 3

for more than 5 days, up to a m.onth 2
or for 5 days or less? 1

(Can't say) {S i

ENTER ANSWER CODE IN BOX UNDER d) ON GRID. GO TO e) .
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e)

17

SHOW CARD L And using a scale from 0 to 5, 
where 0 is no effect and 5 is a very severe 
effect, how much effect w o u l d  you say that this 
difficulty ... (ACTIVITY) ... has had on your 
everyday life?
(Please choose an answer from this c a r d ) .

IF RESPONDENT IS UNABLE TO A N S W E R  WITH NUMBERS, 
PROMPT VERBALLY AS FOLLOWS:

Has this difficulty ... (ACTIVITY) ... had 
. . . READ OUT ... on your everyday life?

ANSWER
CODE

no effect 0
a very minor effect 1

a fairly minor effect 2
a moderate effect 3

a fairly severe effect 4
or a very severe effect 5

(Can't say) (9)

ENTER ANSWER CODE (0-5) IN B O X  UNDER e)

a) V /h e th e r  
difficulty 

with activ ity

b ) W h e th e r  h a s  h a d  
th is  difficulty

1 c ) O n  a  reg u la r  
1 b a s is

;

d ) O nly  for p a r t  of 
p e rio d

e )  E ffect of th is  
difficulty on  
e v e ry d a y  life

Y es N o

O n  a  j O n ly  for 
r e g u la r  [ p a r t  of 
b a s i s  1 p e rio d

j H ow  o ften ?  
j (E N T E R  CO D E)

H ow  m u c h ?  
(E N T E R  C O D E ) (EN T E R  C O D E

E a tin g  fo o d  

S p e a k in g  c le a r ly  , 

C le a n in g  y o u r  tee th  o r  d e n tu r e s

G q

D oing light p h y s ic a l  
activ ities s u c h  a s  

h o u s e w o rk

in g  o u t, for ex am p le , to s h o p  
o r  visit s o m e o n e

R e la x in g  

S le e p in g

2  I 1 c)

1 —► c)

1 —  c)

1 —> c)

2 i  1

2  ! 1 —» c)

d) I L

d) !

d )  !

! r
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35a)

b)

c)

d)

e)

18

Some people find that problems with their 
mouth, teeth or dentures can affect their 
mo o d  so that they become more emotional or 
more easily upset than usual. In the past 
6 months have any problems with your mouth, 
teeth or dentures affected your mood in 
this way? Yes

No

Has your mood been affected in this way 
. . . READ OUT . . .

on a regular basis over the past 6 months 
or only for part of this period?

IF MO O D  A F F E C T E D  ON A  REGULAR BASIS (CODE 1 A T  b)
S H O W C A R D  M During the past 6 months how often has 
your mood been affected in this way. Please choose 
your answer from this card?

PROMPT: (In the past 6 months) Has your mo o d  been 
affected in this way ... READ OUT ...

every day or n e arly every day 
about three or four times a week

about once or twice a week
about once or twice a month 

or less often than once a month 
(Can't say)

1 A S K  b)
2 GO TO Q36

1 A S K  c)
2 GO TO e)

5
4
3
2

1

( 9 )

NOW GO TO e)

IF MOO D  AFFECTED 'ONLY FOR PART OF THIS PERIOD' (CODE 2 AT b) 
S H O W  CARD N For how much of the past 6 months has your 
mood been affected in this way. Please choose your answer 
from this card?

PROMPT: (In the past 6 months) Has your mood been
a f fected in this way ... READ OUT ...

for more than 3 months
for more than 2, up to 3 months
for more than 1, up to 2 months

for more than 5 days, up to a month
or for 5 days or less

(Can't say)

S H O W  CARD O And using a scale from. 1 to 5, where 1 
is v e r y  minor effect and 5 is a very severe effect, 
how mu c h  effect would you say that these problems 
have had on your mood in the past si.x months?
(IF RESPONDENT HAS DIFFICULTY ANSWERING W I T H  NUMBERS, 
P R O M P T  VERBALLY AS FOLLOWS;
Have these problem.s had . . . (READ OUT BELOW) . . .

5
4
3
2

1

(9)

a very minor effect 1
a fairly' m.inor effect 2

a m.tderate effect
a fairly effect 4

cr a very severe effect
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36a)

b)

c )

19

In the past 6 months have any problems with 
your mouth, teeth or dentures a f fected your 
enjoyment of contact with other people, such 
as relatives, friends or neighbours?

Yes 1 A S K  b)
No 2 GO TO Q37

Has your enjoyment of contact w i t h  other 
people been affected in this w a y  ... READ O U T  ..

on a regular basis over the past 6 months 1 A S K  c)
or only for part of this period? 2 GO TO e)

IP AFFECTED ON A  REGULAR BASIS (CODE 1 A T  b)
SHOW CARD M During the past 6 months how often has 
your enjoyment of contact with other people been 
affected in this way. Please choose your answer 
from this card?

PROMPT: (In the past 6 months) Has your enjoyment
of contact with other people been affected in this 
w a y  ... READ OUT ...

every d a y  or n e a r l y  e v ery day 
about three or four times a wee)c 

about once or twice a week 
about once or twice a month 

or less often than once a month 
(Can't say)

IF A F FECTED 'ONLY FOR PART OF THIS PERIOD' (CODE 2 A T  b) 
SHOW CARD N For how much of the past 6 months has your 
enjoyment of contact with other people been a f fected in 
this way. Please choose your answer from this card?
PROMPT: (In the past 6 months) Has your enjoyment of
contact with other people been affected in this w a y

RE A D  OUT
for more than 3 months 

for mor e  than 2, up to 3 months 
for more than 1, up to 2 months 

;r more than 5 days, up to a month 
or for 5 days or less 

(Can't say)

SHOW CARD O And using a scale from 1 to 5, where 1 
is a very minor et feet and 5 is a very severe effect, 
how much e f e e t  would you say tnat tnese problems have 
had on your enjoyment of contact with other people 
in the past 6 months?
(IF RESPONDENT HAS DIFFICULTY ANSW E R I N G  W I T H  NUMBERS, 
PROMPT VERBALLY AS FOLLOWS; Have these problems had 
(READ OUT BELOW) ... cr. your e.njo'_,~ent of contact 
with other people 
CODE ONE BELOW

. . cr. your enjo'^m.ent of 
in the past £ m.onths?

a very minor effect 
a fairly minor effect 

a m.cderate effect 
a fairly severe effect 

cr a very severe effect 
(Can't sav.

4
3
2

1

(9)

NOW GO TO e)

(9)
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37a)

b)

38.

a)

b)

20

And in the past 6 months have any problems 
with your mouth, teeth or dentures caused you 
to feel embarrassed in any way? 1

Yes
No

Would you say that problems with your mouth, teeth 
or dentures have caused you ... READ OUT ... 
in the past 6 months?

a little embarrassment 
a fair amount of embarrassment 

or a great amount of embarrassment

I EATING !
i_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

ASK b)
GO TO Q38

I would now like to ask you about how well you 
are able to eat foods nowadays. I will ask you 
separately about b i t i n g , chewing and s w a l l o w i n g .

In general, how well are you able 
to bite food that you eat nowadays?
Would you say you have . . . READ A N D  CODE ONE O N L Y  . . .

no difficulty 1
a little difficulty 2

a fair amount of difficulty 3
or a great amount of difficulty b i ting food? 4

And in general, how well are you able to
chew food that you eat nowadays? Would
you say you have ... READ OUT A N D  CODE ONE ONLY

no difficulty 1
a little difficulty 2

a fair amount of difficulty 3
or a great amount of difficulty chewing food? 4

And in general, how well are you able to
swa11ow food that you eat nowadays.
Would y o u  say you have . . . READ A N D  CODE ONE O N L Y  . . .

no difficulty 1
a little difficulty 2

a fair amount of difficulty 3
or a great amount of difficulty swallowing food? 4

311



39

41 .

21

A L L
SHOW CARD P Now I am going to read out a list of different types of food and
I would like you to tell me for each one whether you could eat it easily, with
with some difficulty or not at all. It doesn't matter whether or not you like
the types of food or ever choose to eat it nowadays. We are interested in how
well you could eat it if you wanted t o . READ O U T  EACH ITEM A N D  CODE
NB. 'EAT' MEANS BITE, CHEW AND SWALLOW. W E  A R E  NOT 

INTERESTED IN HOW WELL PEOPLE CAN DIGEST THESE FOODS.'

PROMPT; Could you eat ... (ITEM) ... easily, 
with some difficulty or not at all?

Could
eat

easily

1
1 Could eat 
1 with some 
! difficulty

Could not . 
eat 

at all
Sliced bread 1

:
3

Crusty bread 1 ; 2 3

Toast 1 1 2 3
Cheese 1 : 2 3

Tomatoes 1 I 2 3

Raw carrots 1 : 2 3
Roast potatoes 1

!
3

Cooked green vegetables 1 i 2 3

Lettuce 1 ' 2 3
Sliced cooked meats 1 : 2 3
Well-done steaks 1 2 3

Apples 2 3
Oranges 1 2 2
Nuts 1 2 3
Crisps 1 2 3

Chocolates 1 2 3

INTERVIEWER CHECK Q39 AND RECORD:

Can you .

There are some foods thaz respondent 
could not eat at all (ANY CODE 3)

There are foods that respondent could 
not eat at all (NO CODE 3 FOR Air/ FOOD)

RE A D  OUT . . .
only eat soft cr m a shed foods

or can you eat other foods as well?
(can only take liquids/cannot eat even soft

or m a shed foods)

1 A S K  Q41

GO TO Q42
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42

43 .

44 .

22

VISITS TO DENTISTS

INTERVIEWER CHECK Q.A OF SCREENING PAGE AND RECORD:

Respondent has any natural teeth (CODE 1)_I___1
Respondent has no natural teeth (CODE 2) j 2

IF NO NATURAL TEETH
Thinking about when you had your own 
teeth, would you say that you saw 
a dentist for ... READ OUT

Regular checkups 1
Occasional checkups 2

or only when you were having trouble with your teech? 3
(Never saw a dentist/was not registered with a dentist) 4

In general, would you say that you see 
a dentist nowadays for ... READ O U T

Regular checkups 1
Occasional checkups 2

... or only when you are having trouble with your teeth? 3
(Never see dentist/not registered with dentist) 4

GO TO Q44 
GO TO Q43
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45 .

46a)

b)

47

48

23

When did you last see a dentist for 
an examination or treatment?
CODE ONE ONLY

In last six months 1
More than six months , up to a year ago 2

More than a year, up to 2 years ago 3
More than 2, up to 3 years ago 4
More than 3, up to 5 years ago 5

More than 5, up to 10 years ago 6
More than 10, up to 20 years ago 7

More than 2 0 years ago 8

A S K  Q46

Have never seen dentist 
(Can't say)

IP EVER SEEN DENTIST (CODES 1-8 AT Q45)
Thin)cing about the last time you saw 
a dentist, was this ... READ OUT 
CODE ONE ONLY_____________

because you were having some 
trouble with your teeth

GO TO Q47

j INCLUDE A N Y  TROUBLE 
WITH MOUTH OR DENTURES 

I  AS TROUBLE WITH TEETH or for a checlc up?
1 A S K  b)

GO TO Q47

IP VISIT BECAUSE OP TROUBLE WITH TEETH
What was the trouble you were having with your teeth 
which caused you to see a dentist?
PROBE PULLY

INTERVIEWER CHECK Q45 A N D  RECORD;

Respondent last saw dentist in past 5 years
(CODES 1-5) 1 A S K  Q48

Respondent last saw dentist more than five years age,
has never seen dentist cr can't say (CODES 6-9, C) 2 GO TO Q51

IP DENTIST SEEN IN PAST 5 YEARS
Do you ever have any problems arranging an 
appointment with a dentist?

Yes 1 
ho 2

(Never arrange appointment 3
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49a)

b)

c)

50 .

24

How far do you have to travel in order 
to visit your dentist?
PROMPT AS NECESSARY A N D  CODE NEAREST;

Under half a mile 
Half a mile, under one mile 
Once mile, under two miles 

Two miles, under three miles 
Three miles, under five miles 

Five miles, under 10 miles 
10 miles, under 15 miles 
15 miles, under 20 miles 

20 miles or over 
(No travelling required/dentist comes to me)

IF TRAVELS TO DENTIST
How do you usually travel to the dentist? 
CODE ONE ONLY

V/allc

IF MORE THAN ONE MODE i
a) ONE SAME JOURNEY - CODE FOR MOST MILES
b) OUTWARD VS RETURN - CODE FOR OUTWARD
c) ON DIFFERENT VISITS - CODE FOR MOST RECENT 

VISIT

I Ca r / v a n  driven 
by respondent

I  Car/van driven 
j by someone else

Bus/minibus
Train/underground

Taxi
B i eye 1e

Other (SPECIFY)

And thinking about how you u s ually travel to 
visit your dentist, would you say that this i s . . .
READ OUT BELOW ... for you to make?

a very e a s y  journy 
a fairly e a s y  journey 

a fairly difficult journey 
or a very difficult journey

A L L  WHO HAVE SEEN DENTIST IN PAST 5 YEARS
/."hen you see a dentist, how is your treatment
usually paid for? Is it ... R E A D  OUT AND CODE O NE ONLY.

Entirely free of charge
paid b y  insurance

paid wholly or p a r t l y  by you 
or paid under some other arrangement? 

(SPECIFY __________________________________________

ASK b)

GO TO Q50
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51a)

b)

C )

52 .

25

AL L
If you visited a dentist tomorrow do you think 
you w o uld need any treatment or not?

Respondent this (s)he would need treatment 
Respondent thinks (s )he would not need treatment

(Can't say)

IF THINKS W O U L D  NEE D  TREATMENT
What treatment do you think you would need? 
PROBE FULLY

1 A S K  b)
2

GO TO Q52
3

Have you made any arrangements in order to obtain 
this treatment, such as booking a dental appointment 
or seeing a dentist?

TIME INTERVIEW ENDED 
(24 hour clock)

Yes

No
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Appendix 13.
Oral Health Questionnaire administered in the Greek sample (in Greek

and translated in English).
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O v o p o T E n w v u n o :  

A ie ü O u v a n :  ............
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GnAu 2 
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K u S i K Ô q  E p E U V H T n :  

K u S i K Ô q  E ^ E T o a r n :

1
A n o T É A E a p a  K A i v i K i î q  E ^ É T o a n q

riAnpnq
X w p iq  n e p io S o v T iK f ]  s ^ é i a a r i  

E A A in f iq
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A n o T É A E a p a  E ^ É T a o n q  p v h P H Q :
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A. OuaiKâ SôvTia
E x e i  T O uA âx iO T O V  é v a  cpuoiK Ô  5 ô v t i  

A e v  é x G i K a G ô A o u  c p u o iK â  ô ô v r i a

B .  O S o v T O O T O i x i e q

E x e i  T O u A âx iO T O V  p î a  o 5 o v T O O T O ix îa  

A e v  É x e i  K a p p i a  o ô o v T o o r o i x î a
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M E P O I  1. Koiva)viKo5nMOYpq<PiKà aTOixsia.
Tcüpa, 0a fjBeAa va aaq k6vü) nepiKsq spWTiîaeiq yia tov eauTO aaq. 
1. rioid eivai ri aKpipnp nMSpopnvia yévvrianq aaq;

H|iépa
IVIfjvaq

EToq

2. Oaov acpopd ttiv oiKOYSveiaKn aaq KaTdoraan, oe noid and Tiq napaKdxco KaxriYopie^ 
avnKsxe; . . . A I A B A I T E . . .
EYYapoç/n 1
Iu(EiXE PE XOV oûvxpoipô OOÇ 2
Avapoq/n (5nA. 5ev exexe novxpEUXEi noxé) 3
Xnpoç/o 4
AioCEUYPÉvoç/n 5
Ie ôidoxoon PE XOV (xnv) oû(uYd ooq 6

3. rioid Eivai xo uipnAdxepo eninEdo pdpcpwariq nou éxexe aupnAnpcboEi; 
K Y K A n i T E  ENA MONO NOYMEPO
rixuxio novEnioxnpiOKnq oxoAnq 1
Dxuxio xpixo3d0pioq pn novEnioxnpioKnç oxoAnc 2
AnoAuxnpio Yupvooiou 3
AnoAuxnpio ônpoxiKoû 4
Aev xeAeiwooxe xo ônpoxiKÔ 5
InouSdCEXE oKopo 6
Avpdppoxoç/n 7
AAAo (nopOKoAw npooSiopioxE) 8

4. Twpa, 0a fjGEAa va oaq Kdvw opiapÉVEq Epwxf]GEiq oxexiKd pE xr|V EpYaoia oaq. 
a )  E x ex e  n EixaxE noxÉ EppiaB p E pY ao ia  npiv (pxdoEXE o e  qAiKia auvxa îo56xr|ariq 
(ANTPEI: 65 / rVNAIKEI: 60);

Nai
Oxi

1 PO T H IT E  TO 6
2 HHTAINETE ZTHN EPQTHZH  5

6) Twpa 0a n0EAa va oaq pwxnaw oxGxiKd pE xr|v Kùpia EpYaoia nou exexe n eIxoxe npiv 
xrjv nAiKio ouvxa^io56xrioriq (ANTPEI: 65 / FYNAIKEI: 60). MnopEiXE vo pou nEiXE xo 
dvopo n TOV xixAo xriq EpYOOiaq, poẐ i pE pio oCivxopn nEpiYPOcpn;

(E P E Y N H T H :  Av o /n  ep W T w p e v o q /n  Eivai apXHYoq xnq oiKOYÉveiaq,
n a p a A c i i p i c  x r |v  E n ô p e v n  e p w i n o n )
5. a) 0 0  f |0 E A a  Enioriq v a  p w x f |o w ,  E iv a i  . . . .  ( a p x n y d q  x x |q  o iK O Y É V E iaq ) o e  s p p i o B n  

E p Y o o i o  o u x n  x n v  n E p io S o ;

Nai 
Oxi

6 )  r i o i o  E iv a i  ( f j x a v )  x o  d v o p o  f) o  x ix A o q  x r iq  E p Y Q o io c ^  

o  o p x n y ô q  x r iq  o iK O Y É V E ioq  5ev éxei E p Y o o 0 E i  n o x E

1 HHTAINETE ZTO 6: POTHZTE r i A  TOPIN H EPTAZIA
2 nHPAINETE ZTO 6: POTHZTE r i A  n i o  n p o z o A T H  e p p a z i a
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M E P O I  2 .  r s v i K H  u y g i a
Twpa, 0Q fjGeÀa va aaq kôvw  opiapÉveq GpWTf]aEiq o x e t ik o  pe t h v  uysia oaq.
6 .  Ie  yeviK éq ypappeq, 0a Aeyaie ô t i  n  uyeia aaq eivai:

ApiaTH
rioXü KaXn 

KaXf)
M é T p i a  

KaKf)

1

7. K aia ttiv noonvoùuevn eBSouaSa. eixaie Kdnoio and %a napaKdiw npopXfiiiaia pe 
iriv epyaaia  n ps dXXeq auv^Geiq Ka0r|pepivéq 5paoTripiÔTr|Téq oaq;
K Y K A n i T E  ENA NOYMEPO I E  K A 0 E  TPAMMH

NAI OXI
a. riepiopiaaie lo  xpdvo nou acpiepwveie air) ôouXeid r\ ae dXXeq 
5paairip i6 iriieq

1 2

3. E niiùxaie  Xiydiepa and ooa  eniGupoùaaie 1 2
y. riepiopia0f]Kaie daov acpopd lo  eiSoq iriq ôouXeidq f) iwv dXXwv 
SpaairipioiTiiwv

1 2

5. E ixaie SuoKoXia va eKieXéaeie ir| SouXeid f\ dXXeq 5paairip id ir|ieq  
(n.x. xpeidoiriKe napandvw npoandGeia)

1 2

8. Kaid TT|V noonvoùuevn eBSoudSa. eixaie  Kdnoio and l a  napaKdiw npopX ^paia pe 
ir|v  epyaaia  t\ pe dXXeq auvTi0eiq Ka0r|pepivéq ôpaairip iô iriieq  eEaiiiac 
auvaioGnuaiiKwv nooBXnudiwv (dnwq aioGnpaioq KaidGAiipri î̂ H aywviaq);
KY KAO IT E ENA  NOYMEPO I E  K A 0 E  TPAMMH

NAI OXI
a. riepiopiaaie lo  xpdvo nou acpiepwveie air) SouXeid n oe dXXeq 
S p aa in p id in ieq

1 2

3- Eniiùxaie Xiydiepa and daa  eniGupoùaaie 1 2
y. Aev Kdvaie ir|v epyaaia aaq f] dXXeq 5paair|p i6 ir|ieq  pe iri auvf]0n
npoaoxn

1 2

9. Kaid iriv noonvoùuevn eGSoudSa. ae noiô 6aGpô n owpaiiKf) aaq  uyeia f] l a  
auvaia0ripaiiKd aaq npopXppaia avapeix0r|Kav pe iiq auvf)0eiq KoivwviKéq aaq 
5paair)p id ir|ieq  pe iriv oiKoyéveid aaq, louq cpiXouq aaq, louq yeiioveq f] dXXa 
npdaw na n opdSeq;

KaGdXou 
rioXù Xiyo 

Méipia 
ApKeid 

ndpa  noXù

1

10. Kaid iriv nporiyoùpevri ep5opd5a, yio nôao Xpôvo n awuaiiKn aac  uveia n l a  
auvaia0nuaiiKd aac  nooBXnuaia avapeix0r|Kav pe iiq KOivwviKéq aaq  5 p aa irip id ir |ieq  
(dnwq enioKéipeiq ae (piXouq, auyyeveiq KXn);

luvexwq 
Tov nepiaadiepo xpovo 

MepiKd xpovo 
Aiyo xpovo 

KaGdXou

1
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11.  nôao IQITH f] AA0OI e îv a i k o tq  ir i Yvconn oaq Ka0£|iiâ anô Tiq napQKâTü) 
npOTâoEiq;
KYKAnZTE ENA NOYMEPO ZE K A 0 E  TPAMMH

I i Y O U p a

OW OTfl

KOTÔ P ô o n  

OCdOTfl

A e v

^ É p ü )
KOTÔ p ô o n  

A 6 0 o q
I i Y o u p a

A ô 0 o q

a .  M o u  (p a îv E T O i ô t i  a p p w o T o î v w  â îy o  
EUKOÂÔTEp a  a n ô  ô t i  ô À A o i ô v G p w n o i

1 2 3 4 5

p . E î p a i  U Y G ifjq ô o o  ô A o i  o i  ô A A o i n o u  

Y v w p îC w

1 2 3 4 5

Y- r iE p ip É V C ü  v a  X G lpO T E pÉ lpE l T] U Y G ia 
p o u

1 2 3 4 5

5. H  U Y G ia p o u  E îv a i  ô p iO T r) 1 2 3 4 5

1 2 .  a)  ExGTG KânoiQ HQKpoxpôvia aoGéveia n avanripia; (Aéyovraq pcKpoxpovia 
EvvooL)|i8 KÔTi HOU VQ OQq ÉXGi TaÀainwpfjOGi n nou GÎVQi ni0QVô va oaq EnripEOOGi yia 
pGyâÀo xpoviKô 5iâoTr|[ia]_

Nai
Oxi

6) Ti aKpipcbq oaq ouppai

1 POTHZTE TO 6
2 n n r A i N E T E  
E P O T H Z H  13

ZTHN

vEi;

1 3 .  a) H EpwTrjon auTp avacpépEiai oe cpapiiOKO n o u  n i0 av d  nf]poTE koto Tiq 
TEÀEUTOiEq 5Ü0 Ep5o|iâ5Eq. Exgte nâpEi (pappoKO, ôiOKÎo (TopnÀÉTEq), x â n ia  f] tovü)tikô 
nou  o a q  EypaipE o yiciTpoq (E^aipoCivrai avTiouXAnnTiKÔ x â n ia )  K ara Tiq 5ûo TEÂEUTaîEq 
EpSopâôEq;

Mai
0X1

1 POTHZTE TO 6
2 n n r A i N E T E  
EP O T H Z H  14

ZTHN

6) MnopEÎTE va pou nEîiE noia Eîvai auTÔ;

1 4 .  a)  Koto Touq SwôEKO TEÀEUTOiouq pf)VEq, 5nXa5n anô ...MHNAI/XPONOI... éxgte 
KôvEi Kappiô xGipoupYtKf) EnÉppaoTi;

Mai
0X1

1 POTHZTE TO 6
2 HHTAINETE 
EP O T H Z H  15

ZTHN

0) MnopEÎTE va pou nEîiE oe ti Enéppaori (EnEppôoEiq) unopÀn0f)KaTE;

15. Kai KOTO TOuq ôcüôeko TEÀEUTOiouq pfjVEq, ôrjAoôfi anô ...MHNAI/XPONOI. 
VOOr|AEU0EÎ OE VOOOKOPEIO YlCl pia TOUXÔXIOTOV VÙXTO n nEpiOOÔTEpO;

ÉXGTE

Nai
0X1

1
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M E P O Z  3. Itom otikh  uygia

1

T w p a ,  0Q n 0 8 Â a  va a a q  kôvw o p i a p c v e q  e p W T i îa e iq  oxetiko p e  i n  o r o p a T iK f )  a a q  u y e i a  
Kai pe T iq  e n i n i w a s i q  i n q  a r r | v  Ka0ripepivn a a q  Z;wf|.

1 6 .  I e  y e v i K é q  y p a p p é q ,  n ô a o  e u x a p i a i r i p é v o q / r i  e i a i e  p e  l a  ô ô v i i a ,  to O T Ô p a  f) T iq  

o S o v T O O T o ix ie q  o a q ;  E io T e  . . .AIABAITE. . .
n o A u  e u x a p iO T T ip é v o q / r i  

o x e T iK Ô  e u x a p i o T r i p é v o q / r i  

o û T e  euxapioTripévoa/n o Ù T e  S u o a p e o T n p é v o q / r i  

axG T iK Ô  ô u o a p e o T r i p é v o q / r i  

t] noA C i ô u a a p e o T T i p é v o q / r i  

( A e v  l^ é p w /5 e v  a n a v T w )

1 7 . 0 )  Y n ô p x o u v  à v 0 p w n o i  n o u ,  e n e i ô p  5 e v  e i v a i  e u x a p i O T r i p é v o i  p e  T a  S ô v T i a  f) T iq  

o ô o v T O O T o ix ie q  T o u q ,  a n o c p e ü y o u v  v a  T a  (T iq ) ô e i x v o u v  ô T a v  x c n ^ o Y G À o û v . E o e i q ,  
a n o ( p e ù y e T e  v a  S e i x v e T e  T a  ô ô v T i a  f\  T iq  o ô o v T O O T O ix ie q  o a q  Ô T a v  x a ^ o Y G À Ô T e  f] 
y e À Ô T e ;

Nai
0X1

1 P n i H I T E  TO 6
2 nH T A IN E T E  
EP O T H Z H  18

ZTHN

6 )  0 a  ÂéyaTe ô t i  auTÔ oupPaivei AIA B A ZTE...
noAù ouxvô 

apKeTô ouxvô 
ôxi noAû ouxvô 
n oxeôôv noTé;

1 8 .0 ) Kotô Touq 6 TeÀeuToiouq pfjveq, aio0av0nKaTe noTé opnxavia e^aiTîoq 
npopÂripôTWV pe to OTÔpa, to Sôvtio n Tiq oSovTOOTOixieq oaq;

Nai
0x1

1 POTHZTE TO 6
2 n n r A i N E T E  ZTO y

6 )  0 a  AéyaTe ô t i  auTÔ Ta npopÀfjpaTa pe t o  OTôpa, t o  ôôvTia r\ Tiq oSovTooTOixieq oaq 
npOKÔÂeoav . . .AIABAZTE.. .

Aiyn apnxcivia 
apKeTH apnxcivia

f] noÂû peyôXn apnxavia

1

y) EPEYNHTH EAEPETE THN HPOTH ZEAIAA (KAIN 
Z H M E I O Z T E :
0/r| epwTwpevoq/rj é x e i  éva t o u â ô x i o t o v  cpuo iK Ô  
5ÔVTI
0/ri epWTwpevoq/ri 5ev éxei Kavéva cpuoiKô ô ô v t i

IKOZ EAErXOZ) KAI

1 HHTAINETE ZTHN
E P O T H Z H  19
2  HHTAINETE ZTHN
E P O T H Z H  20

19.0) Kotô to TeÂeuToio e^ôpnvo, eixaTe Kônoio(a) anô Ta napaKÔTW npopXnpaTa; 
riA  KAOE nP O B A H M A , AN H AHANTHZH ZTO o EINAI “NAI” , POTHZTE TO 
6 .
6) Y n f j p x e  to n p ô p A r i p a  a u T Ô  n o A ù  o u x v ô ,  o p K e T Ô  o u x v ô ,  p e p i K é q  ( p o p é q  f] n o A ù  o n ô v i o  
KOTÔ T o u q  6  T e À e u T o io u q  p f jv e q ;

n p o p A n p o T o :
a )

NAI OXI
n o A ü

o u x v ô

6 )
o p K e T Ô
o u x v ô

p e p i K é q
( p o p é q

n o A ù
o n ô v i a

E u o i o 0 r i o i a  o t o  ô ô v t io  ô to v  
T p w y o T e  n  n i v o T e  k ô ti  K p ü o , 
Z^eoTÔ n  y A u K Ô 1 2 1 2 3 4
K ô n o i a  ô A A n  e A a c o o iô  e v ô v A n o n  

p e  TO ô ô v T i a  o a q 1 2 1 2 3 4
□ o v ô ô o v T O  n  Ô A A n o o G a o n  

e v ô x A n o n  p e  T a  ô ô v T i a  o a q 1 2 1 2 3 4
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2 0 . a )  K a T Ô  T o u q  é ^ i  T e A e u T a îo u q  | i n v e q ,  5 n A a 5 n  a n ô  ...MHNAI/XPONOI..., e i x a i e  

K ô n o i o  a n ô  l a  napaK Ô T C O  n p o p A f j p a T a  p e  to  o i ô p a ,  l a  ô ô v r i a  n  T iq  o ô o v T o c T T O ix îe q  o a q ;  
r i a p a K a A c ü  a n a v T f i o T e  p e  é v a  “v a i ” f) é v a  “ô x i ” y i o  K Ô 8 e n p ô p A r i p a  n o u  0 a  a v a ç é p w .  
AIABAZTE KAOE nPO B A H M A  KAI ZHMEIOZTE “NAI” H “OXI” . 
r i A  KAOE nPO B A H M A  HOY ZHMEIOZATE “NAI” ZTO a, POTHZTE TO 6 KAI 
TO Y.
6) riôori e v ô x A n o n  ( ô u o c p o p i a )  o a q  n p o K ô A e o e  to  n p ô p A n p a  outô  T o u q  6  T e A e u T O Î o u q  
p f j v e q ;  0 a  A é y a T e  ôti o a q  n p o K Ô A e o e  ...AIABAZTE...

peydAn evôxAnon 1
onpavTiKn evôxAnon 2

p iK p n  e v ô x A n o n  3
n  k o Bô Ao u  e v ô x A n o n  4

y) K d v o T e  TinoTO y i a  v a  a v T i p e T w n î o e T e  t o  n p ô p A n p a  o u t ô ;

a )
Y n a p ^ n

n p o g A n p o T o q

3)
E v ô x A n o n  n o u  n p o K Ô A e o e

Y)
A v T i p e T w n i o n
n p o g A n p o T o q

N A I O X I p e y d A n o n p a v T i K n p iK p n koBôAou N A I O X I

n ô v o  o T n v  d p B p c û o n  
T n q  y v ô B o u 1 2 1 2 3 4 1 2

G ô p u p o  n  T p l^ i p o  
O T n v  d p B p w o n  T n q  
y v ô B o u

1 2 1 2 3 4 1 2

A u o K o A îa  OTO v a  
a v o i ^ e T e  to  o T ô p a  
o a q  ô i d n A a T a

1 2 1 2 3 4 1 2

M i a  o ô o v T o o o i x î a  
n o u  e î v a i  x o A a p n  n  

é x G i K aK f) e i p a p p o y n 1 2 1 2 3 4 1 2

E v a  x o A a p ô  c p u o iK ô  
5Ô V T I

1 2 1 2 3 4 1 2

E v a  o n a o p é v o  
(pUOlKÔ 5ÔVTI

1 2 1 2 3 4 1 2

i T e y v ô  O T Ô p a 1 2 1 2 3 4 1 2

A î o B n o n  K a i jJ îp a T o q  
OTO O T ô p o  o a q 1 2 1 2 3 4 1 2

A c p B e q  n  éA K n  o to  
O T Ô p a  o a q

1 2 1 2 3 4 1 2

r iA n y n  n  n ô v o  o to  
o T ô p a  n  o T n  
y A c ü o o a  o a q  ( p e  TT|v 
e ^ a î p e o n  a c p B w v  n  
eAKCüv)

1 2 1 2 3 4 1 2

O ü A a  n o u  p o T c b v o u v 1 2 1 2 3 4 1 2

i T e y v d  n  
“o n a o p é v o ” x G iA n

1 2 1 2 3 4 1 2
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21. AEIETE KAPTA 1.  le  auTp i r \ y  KôpTa avaypâçovrai p e p i K é q  KaGnpepivéq 
ôpaoTripiôTriTeq. Fla K â 0 e  5paoTripiÔTr|Ta 0 a  f |0 e À a  va p o u  neîie av eîxaie S u o K o À î e q  
e^aiTÎaq npopÀripâTWV pe to  OTôpa, la  ôovria fj Tiq oôovTOOTOixîeq aaq KaTÔ Touq 6 
TeÂeuTaîouq pfjveq.
g ) K a T Ô  TO T e À e u T O Îo  e ^ â p r i v o ,  e îx Q T e  S u o K O À ia  ... APAITHPIOTHTA... e ^ a i T i a q  
n p o 3 A r |p â T ü ) v  p e  t o  O T Ô p a , t o  ô ô v t io  n  T iq  o ô o v T O O T O ix îe q  a a q ;
A IA B A Z T E  THN EPOTHZH TIA KAOE A P A Z T H P IO T H T A  KAI Z H M E I O Z T E  
"NAI" H “OXI”. r i A  KAOE A P A Z T H P I O T H T A  HOY ZH ME IO ZA TE  “NA I” 
POTHZTE AHO TO 6 EOZ TO a i .

6) E îx Q T e  a u T f i  tf i  ô u a K O À îa  . . .  APAZTHPIOTHTA... a e  to k t ik h  p a o n  k o tô  T ouq 6

o e  lO K iiK p  0ÔOP K o i ô  l o u q  6  l e A e u i a î o u q  u p v e q 1 POTHZTE TO y
y i a  u é p o q  p ô v o  a u i p q  i p q  n e p i ô ô o u 2  HHTAINETE ZTO 5

ZHMEIOZTE MIA MONO AHANTHZH KAI POTH ZTE TO y  H 5  A N A A O

auTf) TTl ÔUOKOÀÎa

AN H APAZTHPIOTHTA HEPIOPIZTHKE “ZE TAKTIKH B A Z H ” ( Z H M E I O Z A T E  
1 ZTO 6)
y)  A E Iz T E  KAPTA 2 .  KoTô t t \ ôidpKeia tcüv 6  TeÀeuTOiwv pr|Vü)v nôao ouxvô eîxoTe 
auTf) TTl ôuoKoXîa ... APAZTHPIOTHTA...; FlapaKaAw eniÂé^Te thv  anôVTr|af| aaq  anô  
aUTf] TTIV KÔpTO.
P O T H Z T E :  (Touq 6 leAeuiaiouq prjveq) Eîxaie
APAZTHPIOTHTA... AI ABAZTE. . .

KÔ0e pépa n nepînou KÔ0e pépa 5
nepinou 3-4 (popéq ir|v  epôopôôa 4
nepînou 1 -2 (popéq ipv  epôopôôa 3

nepînou 1 -2 (popéq lo  pfjva 2
f] Aiyôiepo ouxvô anô pîa (popô lo  ppva; 1

(Aev anavT(b) 9
ZHMEIOZTE TON KOAIKO THZ AHANTHZHZ ZTO 
ZTON n iN A K A .  HHTAINETE ZTO e.

KOYTI KATO AHO TO y

auT T Î i p  ô u o K o A î a

AN H A P A Z T H P IO T H T A  HEPIOPIZTHKE “MONO TIA MEP OZ T H Z  
H E P I O A O Y ” (ZHMEIOZATE 2 ZTO 6) .
5)  AEIETE KAPTA 3. f i a  n ô a o  x p ô v o  k o tô  l o u q  6  l e A e u i a î o u q  p p v e q  e î x a i e  a u i p  i p  
ô u o K o A î a  . . .  APAZTHPIOTHTA...; D a p a K a A d )  e n i A é ^ i e  i p v  a n ô v i p o p  a a q  a n ô  a u i p  i p v  

K ô p i a .
P O T H Z T E ;  (Touq 6 leAeuiaîouq ppveq) Eîxaie 
APAZTHPIOTHTA... AI ABAZTE. . .

yia nepioaôiepo anô 3 ppveq 5
yia nepioaôiepo anô 2, péxpi 3 ppveq 4
yia nepioaôiepo anô 1, péxpi 2 ppveq 3

yia nepioaôiepo anô 5 pépeq, péxpi 1 ppva 2
p yia 5 pépeq p Àiyôiepo; 1

(Aev anavi(b) 9
ZHMEIOZTE TON KOAIKO THZ AHANTHZHZ ZTO KOYTI KATO AHO TO 5  
ZTON HINAKA.  HHTAINETE ZTO e.

ME N OY ME PO :
o ip v  Ka0ppepivp oaq  [jcop;

e )  AEIETE KAPTA 4. K a i  x p p a i p o n o i c b v i a q  p i a  K Â îp a K a  a n ô  l o  0  j i é x p i  l o  5 ,  ô n o u  l o  
0  u n o ô p À ( î ) v e i  K a p p î a  e n î ô p a o p  K a i l o  5 p î a  n o À u  o o p a p p  e n î ô p a o p ,  n ô o p  e n î ô p a o p  
0 e c û p e î i e  ô i i  e î x e  a u i p  p  ô u o K O À îa  . . .  APAZTHPIOTHTA... o i p v  K a è n u e o i v n  a a c  C w n : 

r i a p a K a Â ü )  e n i A é ^ i e  i p v  a n ô v i p o p  o a q  a n ô  a u i p  i p v  K ô p i a .
AN O EP OT OM EN OZ  A E N  MHOPEI NA AHANTHZEI  
E î x s  au ip  p  ôuoKOÀîa ... APAZTHPIOTHTA... AIABAZTE. . .

K a p p î a  e n î ô p a o p  0
n o A û  p iK p p  e n î ô p a o p  1

o x G iiK Ô  p iK p p  e n î ô p a o p  2
p é i p i a  e n î ô p a o p  3

o x e i i K Ô  o o p a p p  e n î ô p a o p  4
p  n o A ù  o o p a p p  e n î ô p a o p ;  5

( A e v  a n a v i w )  9
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ZHMEIOZTE TON KOAIKO THZ ARANTHZHZ (0-5) ZTO KOYTI KATO A R C  
TO E ZTON niNAKA.

q t )  AEIETE KAPTA 5. Tcbpa, 0 a  h G e X q  v q  e p e u v n a o )  t t i v  q i t i q  a u T f i q  T n q  ô u a K o X î a q .  
r i o i â  a n ô  T iq  n a p o K â T c o  K O T a a T a o e iq  n o u  o x G T ÎZ jo v ra i  p e  t o  o t o u q  e i v q i  n  a i i i a  a u x f i q  

inq  SuoKOÀîaq .. APAITHPIOTHTA...; 
n a p G K a A d )  e n i A é ^ i e  i r i v  anavrrio f )  a a q  a n o  a u i f )  i r i v  K â p i a .
E x e i  a u i n  n  S u o K o A ia  ... APAITHPIOTHTA... n p O K A r |8 6 i  A o y o )  .. AIABAZTE. .

n ô v o u  1 
5 u o ( p o p i a q  f] e v o x A n a n q  2

n e p i o p i a i i o û  c r r r i  A E i io u p Y ia  ( n x  p a a r i a r i ,  â v c i y p a  t o u  o T o p o T o q )  3
u n  iK Q V o n o ir iT iK n q  £ p ( p â v i o n q  4

n  Y ici K â n o i o  ô A A o  Aô y o ; ( n a p o K a A c ü  n p o c ô i o p i c r r e )  5
(Aev anavTcb) 9

ZHMEIOZTE TON KOAIKO THZ AHANTHZHZ ZTO KOYTI KATO ARO TO a i  
ZTON RINAKA.
MIA MO NO  ARANTHZH ERITPERETAI.  ZE REPIRTOZH Y R AP E H Z  
R EP IZ Z O T E P O N  ARO MIA ZOZTON A R A N T H Z E O N ,  0 A  ERIAEPETAI H 
ROlO ZHMANTIKH AY TON KATA THN KPIZH TOY EP O T O M EN O Y .

a) YnapSn 
ôuoKoAîaq

3) Y) 5) g) Enî- 
5 p ao n

OT)
AItio

NA! 0X1 OG
TGKTlKp

3âon

yia [iépoq 
Tnq

nGpiôôou

riôoo
ouxvô

r i a
n ô o o
Xpôvo

Na TpClùTE TO (pQYnTÔ 1 2 1 2 - > 5

Nq piAÔTG KoBopâ 1 2 1 2 - ^ 5

Na nAévETE Ta ôôvTia f) 
Tiq oôovTOOTOixîeq oaq 1 2 1 Y 2 ^ 5

Na KâvETE cA açpéq 
owpaTiKÉq
SpaoTTipiOTriTGq, ônœq 
ôouAGiéq TOU oniTioû 1 2 1 2 - ^ 5

Na Pyoîvctg g^ü), nx Yia 
ipcüvia n Yici v a  
GnioKG(p0GiTG Kânoiov 1 2 1 2 ^ 5

Na KOipÔOTG 1 2 1 -> Y 2 - > 5

Na xaAapœvGTG 1 2 1 -^Y 2 ^ 5

Na yeAotg Kai va 
ôGixvGTG Ta SovTia oaq  
xwpîq va aioGâvGOTG 
aprixav ia

1 2 1 - ^ y 2 ^ 5
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22 a) Y n â p x o u v  â v G p w n o i  n o u  n io T e C io u v  ô t i  n p o p X n p a T a  \ie t o  OTopa, l a  5 ô v T i a  f) T iq  

o 5 o v T O O T O ix îe q  T o u q  e n r ip e a C jo u v  i r i  S i o G e o n  l o u q ,  p e  a n o i é A e o p a  v a  (p o p T iZ jo v T o i  

o u v a i a G n p a T i K â  kqi v a  CKVGUpî^ovTai n e p i a a ô i e p o  a n ô  6 i i  o u v f |G w q .  K a i â  T o u q  6 
i s A e u i a i o u q  p q v e q  é x e i  e n r i p s a c r r e î  n  ô i ô G e a f i  o a q  K a i â  a u i ô  l o v  i p ô n o  e ^ a i i î a q  
n p o P A n p à i w v  p e  l o  c r r ô p a ,  l a  S ô v r i a  n  i i a  o S o v T o c r r o i x t g q  o a q ; ______________________________

Nai
Oxi

1 P n T H I T E  TO 6
2  HHTAINETE  
E P O T H I H  2 3

ZTHN

6) E x e i  enripsaoTEi r\ SiaGGof] aaq  Kaiô au iô  lov  ipôno ... AIABAZTE. .  
Q£ laKTiKfi pdan Kaiô louq 6 leAeuiaiouq pnveq 

fj yia pépoq pôvo auinq ipq nepiôôou;
1 POTHZTE TO Y
2 nH F A IN E T E  ZTO 5

1

AN  H A IA 0 E Z H  EHHPEAZTHKE ZE TAKTIKH BAZH (ZHMEIOZATE 1 ZTO 6)  
y ) AEIETE KAPTA 2 .  K a i d  i r )  ô i d p K e i a  tcûv 6 l e A e u T a î c ü v  p n v c b v , n ô o o  o u x v d  
E n r i p e d a i r i K e  n  ô i d G e a f i  o a q  K a i d  a u i d  t o v  i p ô n o ;  
r i a p a K a A œ  e n i A é ^ i e  i n v  a n d v r r i a f )  o a q  a n d  a u i f )  i r i v  K d p i a .
P O T H Z T E :  ( T o u q  6 l E A e u i a i o u q  p n v e q )  EnnpedainKC n  5 i d G e o n  o a q  KOid a u x ô  t o v  
T p ô n o . . .  A IA B A Z T E . . .

K dG e p é p a  n  n e p î n o u  K dG e p é p a  

n e p i n o u  3 - 4  c p o p é q  vr\w  e p S o p d S a  

n e p î n o u  1 - 2  ( p o p é q  x n v  e p ô o p d ô a  

n e p î n o u  1 - 2  c p o p é q  t o  p f j v a  

n  A iy ô T e p o  o u x v d  a n d  p î o  c p o p d  t o  p n v o ;

(Aev onavTw)
T O P A  HHTAINETE ZTO e.

AN H A I A 0 E Z H  ZAZ EHHPEAZT HKE  “MONO TIA MEPOZ THZ H E P I O A O Y "  
(Z H M E in Z A T E  2 ZTO 6).
è )  AEIETE KAPTA 3 .  H a  n d o o  x p ô v o  k o tô  T O u q  6 x e A e u T O Î o u q  p n v e q  é x e i  
e n n p e a o r e î  n  ô i d G e o n  o a q  K a x d  a u T d  t o v  T p d n o ;  
n a p o K a A c ü  e n iA é ^ T e  x n v  a n d v x n o n  o a q  a n d  a u T f )  x n v  K d p x a .
POTHZTE:  ( T o u q  6 x e A e u T o î o u q  p n v e q )  E x e i  e n n p e a c r r e î  n  S i d G e o n  o a q  Kaxd a u T d  t o v  
T p d n o . . .  A IA B A Z T E . . .

y i a  n e p i o o ô T e p o  a n d  3  p n v e q  

y i a  n e p i o o ô T e p o  a n d  2 ,  p é x p i  3  p n v e q  

y i a  n e p i o o ô T e p o  a n d  1 , p é x p i  2  p f j v e q  

y i a  n e p i o o ô T e p o  a n d  5  p é p e q ,  p é x p i  1 p n v a  

n  y i a  5  p é p e q  n  A i y d x e p o ;

(Aev anavTcb)
1

e)  AEIETE KAPTA 6. K a i  x p n G i p o n o i c b v T a q  p i a  K A îp a K a  a n d  t o  1 p é x p i  t o  5 ,  d n o u  t o  
1 u n o ô n A w v e i  p î a  n o A û  p iK p n  e n î S p a o n  koi t o  5  p î a  n o A ù  o o p a p i î  e n î S p a o n ,  n d o o  
G e w p e îT e  ô t i  e n é S p a o o v  t o  n p o p A n p o T O  a u T d  c r rn  S i d G e o n  o a q  T o u q  6 T e A e u x a î o u q  
p n v e q ;
□apaKaAœ e n i A é ^ x e  x n v  a n d v T n o n  o a q  and auTf| x n v  Kdpxa.
AN O E P O T O M E N O Z  AEN MHOPEI NA AHANTHZEI ME N O Y M E P O ,  
POTHZTE OZ AKOAOYOOZ:
Eîxov Ta npopAripaxa auTd ... A I A B A Z T E . . .  crrn ôidGeon oaq Touq 6 TeÀeuxaîouq 
pnveq;

n o A û  piKpf) e n î ô p a o n  

o x E T iK d  p iK p n  e n î ô p a o n  

p é T p i a  e n î ô p a o n  

o x G T iK d  o o p a p n  e n î ô p a o n  

n  n o À u  o o p a p n  e n î ô p a o n ;
( A e v  anavTcb)

1
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OT) AEIETE KAPTA 5 .  T c b p a ,  0 a  n O e A a  v a  a a q  pwTfjaw y i a  i p v  a i T i a  auTwv tcov 
n p o ( 3 A r ||i â T ü ) v .  i l o i a  a n ô  i i q  n a p a K o r w  K a i a a i a a e i q  n o u  o x G T iZ jo v r a i  p e  to  o touo  
e n p p é o o e  i n  ô i o G e o p  o a q  l o u q  6  T e A e u i a i o u q  p p v e q ;
F la p a K a A c ü  e n i A é ^ i e  i p v  a n ô v r p o p  o a q  a n ô  a u i p  i p v  K o p i a .
E x e i  p  5 i ô 0 e o p  o a q  e n p p e a o i e î  Aôyw .. AIABAZTE. .

n ô v o u

ô u o c p o p î o q  p  e v ô x A p o p q  

n e p i o p i o p o û  o i p  A e iT o u p y î o  ( n x  p ô o p o p ,  a v o i y p a  tou  O T Ô p o T o q )

p p  iK O V o n o ip T iK p q  e p c p ô v i o p q  

p  y ic i  K ô n o io  ô A A o  A ô y o ;  (n a p O K o A w  n p o o ô i o p i o T e )

(Aev anavTCü)

1

23. a) Kotô Touq 6 TeAeuToiouq ppveq, unppxav npopAppoTO pe to  OTôpo, to  ôôvtio p 
Tiq oôovTooToixîeq oaq nou enppéoav Tpv euxopîoTpop Tpq ouvovooTpocppq oaq pe 
ôAAouq avGpcbnouq, ônwq ouyyeveiq, (pîAouq p yeÎTOveq;____________________________

Nai
Oxi

1 POTHZTE TO 6
2  HHTAINETE  
EP OT HZ H 2 4

ZTHN

6) Exei enppeaoTei p euxapioTpop Tpq ouvavaoTpocppq oaq pe ôAAouq avGpwnouq Karô 
auTÔ TGV Tpôno ... AIAB AZT E. . .

oe TaKTiKp pôop KaTô Touq 6 TeAeuTaiouq ppveq 
p yia pépoq pôvo auTpq Tpq nepiôôou;

1 POTHZTE TO Y
2  HHTAINETE ZTO 5

A N  EHHPEAZTHKE ZE TAKTIKH BAZH (ZHMEIOZATE 1 ZTO 6)  
y )  AEIETE KAPTA 2 .  Kotô Tp ôiôpKeia tcùv 6 TeAeuToîwv ppvwv, nôoo ouxvô 
enppeôoTpKe p euxapîoTpop Tpq ouvavooTpotppq oaq pe ÔAAouq avGpcbnouq kotô o u tô  
TOV Tpôno;
napaKoAci) eniAé^Te Tpv anôvrpop oaq anô auTp Tpv KôpTa.
P O T H Z T E :  (Touq 6 TeAeuToîouq ppveq) EnppeôoTpKe p euxapîoTpop Tpq
ouvavaoTpo(ppq oaq pe ÔAAouq avGpwnouq kotô outô  tov  Tpôno... AIABAZTE. . .

KÔ0e p é p a  p  n e p î n o u  KÔ0e p é p a  

n e p î n o u  3 - 4  ( p o p é q  T p v  e p 5 o p ô 5 a  

n e p î n o u  1 - 2  ( p o p é q  T p v  e p 5 o p ô 5 a  

n e p î n o u  1 - 2  ( p o p é q  to  p p v a  

p  A iy ô T e p o  o u x v ô  a n ô  p î a  ( p o p ô  to  p p v a ;

(Aev anavT(b)
T O P A  HHTAINETE ZTO c.

1

AN EH HP EA ZT HK E “MONO TIA MEPOZ THZ HE PIOAOY" ( ZHM EIO ZA TE 2
ZTO 6).
5 )  AEIETE KAPTA 3 .  f i a  n ô o o  x p ô v o  kotô T O u q  6  T e A e u T O Îo u q  p p v e q  é x e i
e n p p e a c r r e î  p  e u x a p î o T p o p  T p q  o u v a v o c r r p o ( p p q  o a q  p e  Ô A A o u q  a v G p c o n o u q  kotô  o u tô
TOV T p ô n o ;
n a p a K o A û )  e n iA é ^ T e  Tpv anôvTpop o a q  anô auTp Tpv KôpTa.
P O T H Z T E :  ( T o u q  6  T e A e u T o îo u q  p p v e q )  E x s i  e n p p e a o T e î  p  e u x a p î o T p o p  T p q
o u v a v a c r r p o ( p p q  o a q  p e  Ô A A o u q  a v 0 p ( b n o u q  kotô outô  to v  T p ô n o . . .  AIABAZTE.

y i a  n e p i o o ô T e p o  a n ô  3  p p v e q  

y i a  n e p i o o ô T e p o  a n ô  2 ,  p é x p i  3  p p v e q  

y i a  n e p i o o ô T e p o  a n ô  1 , p é x p i  2  p p v e q  

y i a  n e p i o o ô T e p o  a n ô  5  p é p e q ,  p é x p i  1 p p v a  

p  y i a  5  p é p e q  p  A iy ô T e p o ;

(Aev anavTCü)
1
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e )  AEIETE KAPTA 6. Kai xPHcriHonoiwvTaq |i ia  KÀînaKa a n ô  to  1 l i é x p i  to  5 ,  ô n o u  to  
1 u n o 5 r |A a ) V £ i  p î a  n o A û  piKpfj E n î ô p a o n  koi to  5  p î a  n o A ü  oopapn Enîôpaon, n ô o o  
0 E ü )p E ÎT E  ÔTI E n É ô p a o a v  To n p o p A n p o T O  o u tô  OTnv E U X O p îo T n o n  T n q  o u v a v a o T p o c p n q  
o a q  P E  Ô A A o u q  a v G p w n o u q  T O u q  6  T E A E U T O îo u q  p n v E q ;
DapaKaAü) EniAÉ^TE Tnv a n ô v T n of) oaq anô auTf) Tnv KôpTa.
AN O E P O T O M E N O I  AEN  MHOPEI NA A H A N T H I E !  ME N O Y M E P O ,  
POTHZT E OZ A KO AO YOO Z:
Eîxav Ta npopAfjpaTa auTÔ ... A I A B A Z T E . . .  OTnv EUXOpîoTnon Tnq ouvavaoTpocpnç 
oaq PE ÔAAouq avGpconouq TOuq 6 TEAEUToîouq pf)VEq;_

noAù piKpfj Enîôpaon 
OXETIKÔ piKpf) Enîôpaon 

pÉTpia Enîôpaon 
OXETIKÔ oopapn Enîôpaon 
n noAû oopapn Enîôpaon;

(Aev anavTw)

1

o r )  AEIETE KAPTA 5 .  Tcbpa, Ga fjGEAa va oaq pWTfjow Tnv aiTÎa auTcbv tcov 
npopAnpôTcov. rioiô anô Tiq napaKÔTco KaTaorôoEiq nou crxETÎZ^ovTai pE to  o tôuo  
EnnpÉaoE Tnv EUXOpîoTnon Tnq ouvavacrrpocpnq oaq pE ÔAAouq avGpcbnouq TOuq 6 
TEAEUTOÎouq pnvEq;
napoKoAcb EniAÉ^TE Tnv anôvTnofj oaq anô auTf) Tnv KôpTa.
ExEi n Euxopîornon Tnq ouvavacrrpocpnq oaq pE ÔAAouq avGpcbnouq EnnpEOOTEÎ Aôyco .. 
A I A B A Z T E .

n ô v o u

ôuocpopîoq n EVÔxAnonq 
nEpiopiopoû crrn AEiToupyîa (nx pôonon, ôvoiypo tou crrôpoToq)

pn iKavonoinTiKfjq Epcpôvicrnq 
n yia Kônoio ôAAo Aôyo; (napoKoAcb npooôiopîcrrE)

(Aev anavTcb)

1
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M E P O I  4. iT O ix e iq  au|Jngpiq)opà<;
Tcbpa, 0Q nGeAa pGpiKéq nXriPOcpopîeq ôaov acpopà Tiq ouvnGeiéq aaq  cjxetikô pe lo  
Kânviopa, iri aiopaiiKn uyeiivri, t t ] ôiaipocpH aaq  Kai Tiq eniaKÉi|JEiq a rov  oSovTiaTpo.

24. g) KanvîgjGTG KaGôXou Taiyâpa auTp T^v nGpioôoj _______________________
Nai 
0x1

1 POTHZTE TO 6
2 n h r A I N E T E  ZTHN EPOTHZH 25

6) n ô a a  Taiyùpa Kanvî(GTG auvnGœq Trjv npépa;

25. g) Kanvîĝ GTG KaGôAou noùpa auTf| Triv n GpioSo;
Mai 
0x1

1 POTHZTE TO 6
2 n n r A I N E T E  ZTHN EPOTHZH 26

6) n ô a a  nGpînou noùpa Kanvi^GTG auvfjGwq TT|v Gpôopâôa;

26. Kanviĝ GTG KaGôAou nina auTn Tqv nGpîoSo;
Nai 
0x1

2 7 .  EPEYNHTH EAEfETE THN RPOTH ZEAIAA (KAINIKOZ EAEfXOZ) KAI 
Z H M E I O Z T E :
0/n GpCüTCbpGVOq/n GXEl GVa TGUAÔXiaTOV CpUaiKÔ 5ÔVTI 
0/ri GptüTcbpGVoq/ri 5gv gx£i Kavéva cpuaiKÔ ôôvti

1 n n r A I N E T E  ZTO 2Sg
2 n n r A I N E T E  ZTO 28e

AN EXEI TOYAAXIZTON ENA OYZIKO AONTI
28. G) (AN OOPAEI E n i lH I  OAONTOITOIXIA, AIABAZTE THN AKOAOY0H E ilA fO rH : 
Tcbpa AappôvovTaq unôipn pôvo to cpuoiKÔ oaq SôVTia, Ga ^^&Aa va aaq  pcüTf]aco...) 
DAgvgtg Ta (cpuaiKÔ) SôvTia aaq  pôvoq aaq;

Nai, o/n GpWTcbpGvoq/n nAévGi Ta ôôvTia tou  
0x1, Ta SôvTia KaGapî^jovTai anô ôAAo ÔTopo 

0x1, Ta SôvTia 5gv KaGapi(ovTai KaGôAou

1 n n r A I N E T E  ZTO 5
2 POTHZTE TO 6
3 POTHZTE TO 6

AN AEN nAENEI TA AONTIA TOY (THZ)
6) r lOTi 5gv nAÉVGTG TO (cpuaiKÔ) ôôvTia aaq anô pôvoq oaq;

Y) EPEYNHTH EAEEETE TO G KAI ZHMEIOZTE
Ta ôôvTia nAévovTai gîtg  anô to v  GpcüTcbpGvo gitg  
anô KÔnoio ôAAo ôTopo (KOAIKOZ 1 H 2)

1 POTHZTE TO 5

Ta ôôvTia 5gv nAévovTai KaGôAou (KOAIKOZ 3) 2 n n rA I N E T E  ZTO G

AN TA AONTIA HAENONTAI (KOAIKOZ 1 H 2 ZTO g )
5) nôoo ouxvô nAÉVGTG (nAcvGi Kônoioq ôAAoq) to (cpuaiKô) SôvTia aaq;

riGpiaaÔTGpo anô pia cpopô ttiv ripépa 
riGpînou pia cpopô Trjv qpÉpa 

riGpinou 5 pG 6 cpopéq ttiv Gpôopôôa 
riGpînou 3 pG 4 cpopéq Tqv GpôopôSo 
riGpînou 1 PG 2 cpopéq Tr|V Gpôopôôo 

AiyôTGpo ouxvô anô pia cpopô Tnv GpSopôSa

1

G) EPEYNHTH EAEEETE THN nPOT H ZEAIAA (KAINIKOZ EAEEXOZ) KAI 
Z H M E I O Z T E :
0/n GpCûTCbpGVOq/n éXGl p i a  TOUAÔXIOTOV 
OÔOVTOOTOlXÎa

1 n n r A I N E T E  z t h n  e p o t h z h  29

0/n GpCÜTCbpGVOq/n 5gV éXGl OÔOVTOCJTOlXÎa 2 n n r A I N E T E  z t h n  e p o t h z h  30
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AN EXEI TOYAAXIZTON MIA OAONTOITOIXIA
29. a) KaGapiẐ GTC pôvoq aaq tf|V  (Tiq) oôovTOOToixîa (eq) oaq; 
IHM EIQITE: TO EEHAYMA 0EQPE1TAI KA0APIIMA 
Nai. o/ri epo)Tü)|j£voq/ri KaGapiZjei iiq oSovroaroixieq lou/iriq 
Oxi, 01 oôovToaToixîeq KaGapî^joviai anô Kônoiov ôÀÀov 
0X1, 01 oôovTOOTOixîeq 5sv KaGapîZ^ovrai koGôXou

1 HHTAINETE ZTO 6
2 HHTAINETE ZTO 6
3 HHTAINETE 

EPOTHZH
ZTHN

30

AN 01 OAONTOITOIXIEZ HAENONTAI (KOAIKOZ 1 H 2 ZTO a)
6) nôoo ouxvô nÂévETS (nAévei Kônoioq ôÀÀoq) nq  oôovTOOTOixieq oaq;

nspiooôTEpo anô pîa cpopa t t iv  ripépa 
□Epînou pîa (popô TTIV ripÉpa 

nEpînou 5 PE 6 (popéq Tr|v Epôopôôa 
□Epînou 3 PE 4 cpopéq tt]V Epôopôôa 
□Epînou 1 PE 2 cpopéq ttiv Epôopôôa 

AiyÔTEpo ouxvô anô pîa cpopô t t iv  Epôopôôa

30. nôoo  ouxvô KOTOvaXcbVETE ouvfjGùoq Tiq OKôAouGEq Tpocpéq;
HAPAKAAO ZH MEIOZl E ENA MOh 0  TETPATON 0  ZE KA0E rPAMMH

noTé f) 
noAù 

cmôvia

1-3
cpopéq

TO

ppva

pîa
cpopô

T fjV

Epôo
pôôa

2-4
cpopéq

TTIV

Epôo
pôôa

5-6
cpopéq

Tpv
Epôo
pôôa

pîa
cpopô
Tpv

ppépa

2-3
cpopéq

Tpv
ppépa

4- 5 
cpopéq 

Tpv 
ppépa

6+
cpopéq

Tpv
ppépa

AvaipUKTlKÔ 
ôîaiTaq f] 
pEicopévcûv 
GEppîôwv (nx 
coca-cola light)

luvnGn 
avaipUKTiKÔ T] 
oupnuKvwpévoi 
Xupoî (nx coca- 
cola, Hpri)

MniOKÔTO, KélK f) 
yAuKôipcjpa

TAukô,
OOKOAÔTEq f] 
KopapéAEq

NOYMEPO
1

31 . npOOGéTETE S ô x a p n  OTOV KOCpé, OTO TOÔl f] OE ÔAAo POCPHPOTO; 
□APAKAAO KYKAOZTE ENA MONO

Nai 
0x1

Xprioiponoicb unoKOTÔOTOTO SâxapHS 
Aev nîvo) Kocpé, toôi, ti pocpiipoTa

Av NAI, nôoo koutoAôkio tou yAuKoù npooGéTETE ouvpGcoq;

1

32. YnoGéoTE ô t i  o  yiciTpôq oaq éAEye ô t i  aAAôZjovTaq t t i  ôiaTpocpn oaq ri uyEÎa oaq Ga 
PEATlCüVÔTaV OripaVTlKÔ, niOTEÛETE ÔTI ... 

oîyoupa Ga aAAô(aTE t o  Eîôoq tcüv cpayriTcbv nou tp c ü te  
niGavô va aAAô^aTE t o  EÎôoq tcüv cpayrjTwv nou TpcüTE

f], niGavô ÔEV Ga aAAô^aTE n i ôiaTpocpn oaq;
(A ev ^épcû/ ô e v  anavTcb)
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33 . EPEYNHTH EAETETE THN HPOTH ZEAIAA (KAINIKOZ EAETXGZ) KAI 
Z H M E I O Z T E :
0 / r |  e p c ü T W H E V o q /n  é x e i  é v a  T o u A à x i o r o v  cpuoiK Ô  
5Ô V T I

0 / r |  G p W T w p G v o q /r i  ô e v  é x e i  K a v é v a  (p u a iK Ô  ô ô v r i

1 HHTAINETE ZTHN
EPOTHZH 35
2  HHTAINETE ZTHN
EPOTHZH 34

1

34. © u f ir iQ e îT e  ô i a v  e i x a i e  T a  ( (p u a iK ô )  ô ô v r i a  o a q .  0 a  A e y a i e  ô i i  c i  e n i a K é i p e i q  a a q  

OTOV o ô o v T î a T p o  Y ici E ^ é i a a n  p i a v  ...

K a i â  l a K T â  x p o v i K â  ô i a o i n n a i a  

K a i ô  n e p i ô ô o u q

n  p ô v o  ô i a v  a v T i p e i c û n î ^ a i E  K ô n o io  n p ô p X n p a  p e  l a  ô ô v r i a  o a q ;

(A e v  ÉXGl E n io K E U 0 E Î n o i é  o ô o v r î a i p o )

1

35. I e  YGViKÉq Ypappéq, 8a Ae y o t e  ô t i  c i  EniOKeipEiq oaq rcbpa o t o v  oôovTÎarpo Yia 
E^Éraori Yîvovrai ....

K a r ô  r a K T ô  x p o v i K ô  ô i a o T n p a r a  

K a r ô  n e p i ô ô o u q

n pôvo ÔTOV avTipETwnî^ETE K ô n o lo  npô3Aîipa pe r a  ôôvria oaq;
(A e v  ÉXGl GnioKEU0Ei noré oôovrîarpo)

1

8

0

36. n ô T E  E i ô a r e  r e A e u r a i a  r o v  o ô o v r î a r p o  Y ia  e ^ É r a o n  n  Y ia  0 G p a n E Î a ;

□APAKAAO ZHMEIOZTE ENA MONO NOYMEPO
K a r ô  r o u q  6  r e A E u r a i o u q  p n v e q  

n e p i o o Ô T E p o  a n ô  6  p n v e q ,  p É x p i  1 X P Ô v o  

n e p i o o ô r e p o  a n ô  1 x p ô v o ,  p É x p i  2  x p ô v i a  

n e p i o o ô r e p o  a n ô  2  x p ô v i a ,  p É x p i  3  x p ô v i a  

n e p i o o ô r e p o  a n ô  3  X P Ô v ia , p É x p i  5  x p ô v i a  

n e p i o o ô r e p o  a n ô  5  x p ô v i a ,  p É x p i  1 0  X P Ô v ia  

n e p i o o ô r e p o  a n ô  1 0  X P Ô v ia , p É x p i  2 0  x p ô v i a  

n e p i o o ô r e p o  a n ô  2 0  x p ô v i a  

A e v  ÉXGl e n io K E u O e î  n o r é  o ô o v r î a r p o

Aev anavrcl)
AN “AEN EXEI HOTE AEI OAONTIATPO" (KOAIKOZ 9), HHTAINETE ZTHN 
EPOTHZH 38.
AAAIOZ POTHZTE HPOTA THN EPOTHZH 37.

37. a) nôoo poKpiô ra^iôeûere y i a  va enioKeuOeîre rov oôovrîarpo;
1 xiAiôperpo

n e p i o o ô r e p o  a n ô  1 , p É x p i  2  x i A i ô p e r p a  

n e p i o o ô r e p o  a n ô  2 ,  p É x p i  3  x i A i ô p e r p a  

n e p i o o ô r e p o  a n ô  3 ,  p É x p i  5  x i A i ô p e r p a  

n e p i o o ô r e p o  a n ô  5 ,  p É x p i  8  x i ^ i ô p e r p a  

n e p i o o ô r e p o  a n ô  8 ,  p É x p i  1 5  x i A i ô p e r p a  

n e p i o o ô r e p o  a n ô  1 5 ,  p É x p i  3 0  x i A i ô p e r p a  

n e p i o o ô r e p o  a n ô  3 0  x i A i ô | i e r p a  

A e v  r a ^ i ô e ù ü ) ,  o  o ô o v r î a r p o q  É p x G r a i  o n î r i  

AN AEN TAEIAEYEI (KOAIKOZ 9), HHTAINETE ZTH 
AAAIOZ POTHZTE HPOTA TIZ EPOTHZEIZ 376

1

8

KAI
EPOTHZH 38. 

37y.
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6 )  M e  n o i ô  u s T Q c p o p iK o  u é o o  n n Y Q iv s T E  a u v f i 9 ü ) q  o t o v  o S o v t î q t p o ;___________________________

IHM EIQITE ENA MONO KQAIKO. A N  nE P lIIO T E P O l AHO ENAI KQAIKOI:
a )  ITHN lAlA AIAAPOMH - IHM EIQITE AYTON HOY KAAYHTEI H EPIIIO TEPA  XAM.
P) ITHN AIAAPOMH HPOI H AHO TON OAONTIATPO - IHMEIQITE AYTON HOY 
ANAOEPETAI ITH AIAAPOMH H PO I TON OAONTIATPO
Y) I E  A I A 0 O P E T I K E I  E n i l K E V E l I  - I H M E I Q I T E  F IA  T H N  R IO  H P O I O A T H  E n i I K E H J H

1nepnoTWVTaq 
OSriywvTaq auTOKivriTO 

M e  au T O K Îv riT O  n o u  o 5 r |Y E Î  â X X o q  

M e  X e ü ) ( p o p e îo  

M e  T p é v o /  n X eK T piK Ô  a i 5 r i p ô 5 p o |J O

Me TQ î̂
M e  ô X X o  T p ô n o  ( n o p o K o X w  n p o a S i o p i a i e )  

y )  K a i  X a p p ô v o v T o q  u n d i p n  l o v  T p ô n o  p e  t o v  o n o i o  n n y a î v e T e  o u v f jG w q  o t o v  
o ô o v T Î Q T p o ,  0 Q  X é y o T e  ô t i  e i v a i  é v a  ...

n o X û  e Û K o X o  T a ^ î ô i  

o x G T iK ô  e Ü K o X o  T a ^ iS i  

aX E T lK Ô  ÔÜOKOXO T a ^ i ô i  

fj n o X ù  ô û o K o X o  T a ^ iS i ;

1

38. E 5 ü )  K a i p e p i K o û q  p f j v e q  o u ^ I r j T f j a a p e  p e  a v G p c b n o u q  n o u  ô e v  G é X o u v  v a  n r j y a î v o u v  

OTOV o ô o v T iO T p o .  T o u q  p W T f jo a p e  t i  O K p ip co q  ô e v  T O u q  ô p e o e  k o i  t i  a X X a y é q  G a

A n X d ù o e ic l i y o u p a
o u p c p c ü v œ

l e  K ô n o io  
P a G p ô

A e v
o u p c p œ v c ü

A e v
Ç é p c û

M e p iK Ô  e i ô r j  G e p a n e i a q  c r r o v  o ô o v r i o T p o  p o u  
n p o K o X o û v  e K v e u p i o p ô  (v e u p iK Ô T r iT o ) .

1 2 3 4

0 a  f jG e X a  v a  y v cü p iZ jw  n e p i o o ô T e p a  c j x e t i k ô  

p e  TO TI p o u  K ô v e i  o  o ô o v T io T p o q  k o i  y iO T i.
1 2 3 4

B p io K W  TO K Ô O T oq m q  G e p a n e i a q  a K p i g ô . 1 2 3 4

n ô v T a  a i o G ô v o p a i  ô y x o q  ( a v r j o u x i a )  Ô T a v  
e i v a i  v a  n ô c j j  o t o v  o ô o v T io T p o .

1 2 3 4

T o  X G ip ô T e p o  n p ô y p o  ô t o v  n r j y a i v e i q  o t o v  

o ô o v T io T p o  e i v a i  n  a v a p o v n  p é x p i  v a  o e  ô e i .
1 2 3 4

A e v  p o u  a p é o e i  rj ( n e p in X o K r j )  G e p a n e i a  o t o v
O Ô O V T iO T pO .

1 2 3 4

G a  f jG e X a  v a  p n o p c b  v a  e n i o K é n T o p a i  t o v  

o ô o v T i o T p o  x œ p i q  p a v T e p o ù .
1 2 3 4

G a  f jG e X a  v a  p o u  ô iv e T o i  p i a  e K T ip r jo n  y i a  t o  

K Ô O T oq T fjq  G e p a n e i a q  x w p i q  ô é o p e u o r j  a n ô  
TTjv n X e u p ù  p o u .

1 2 3 4

39. g )  l e  n o i o  a o c p a X io T iK ô  o p y a v i o p ô  a v f jK e T e ;

Aev eipai aocpaXiopévoq
P n T H I T E  TO 6

9  nHEAINETE ITH N E PO TH IH  40
6 )  T i  e î ô o u q  K Ô X uiprj n a p é x e i  y i a  o ô o v T ia T p iK iî G e p a n e i a ;  

A e v  n a p é x e i

1 POT HITE  TO 6
40. g )  A v  n r i y a i v a T e  c r r o v  o ô o v T i a T p o  a û p i o ,  v o p i ^ e T e  ô t i G a  x P G ia Z ^ ô o a c r r a v  G e p a n e i a ;  

N a i ,  vop iZ ^w  ÔTI G a  x p G K ^ ^ p o u v  G e p a n e i a  

0 x 1 ,  ô e v  vopiZ^ù) ÔTI G a  x P E ia Z jô p o u v  G e p a n e i a

Aev ^épco
6 )  Ti Gepaneia vopiCjeTe ô t i  xpeiâ^jecrre;
EPEYNHTH AIEPEYNHITE H A H PO I THN AHANTHIH

XPONOI AHEHI EPQTHMATOAOnOY (24QPH BAIH):
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Oral Health Questionnaire administered in the Greek sample (translated
in English).

Name: ... 
A ddress:

I.D. number: 

S ex:

ORAL HEALTH QUESTIONNAIRE
Department of Epidemiology and Public Health 

University College London Medical School

Male

Female

Date of interview; / 
Time interview began
(24 hour clock)

/

Interviewer code: 

Examiner code:

Examination outcome:
Fully completed 
Completed without periodontal 
Not completed

Cognitive screening outcom ^
No errors 
With errors 
Number of errors

SCREENING
CODE BY REFERENCE TO EXAMINATION RECORD. CHECK WITH 
EXAMINER IF YOU ARE UNSURE WHICH CODES APPLY.

A. Natural teeth

B. Dentures

Any natural teeth 
No natural teeth

Any dentures 
No dentures
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PART 1. Sociodemographic data
Now, I would like to ask you some questions about yourself. 
1. What is your exact date of birth?

Day
Month

Year

2. In relation to your marital status, in which of the following categories do you belong? 
... READ OUT ...
Married, 1
living as married. 2
single (i.e. never married), 3
widowed. 4
divorced. 5
or separated from your spouse? 6

3. What is the highest level of education you have completed? 
CIRCLE ONE NUMBER ONLY
University degree 1
Tertiary education degree other than university 2
High school 3
Primary school 4
Not completed primary education 5
Still in full-time education 6
No formal education 7
Other (please specify) 8

4. Now, I would like to ask you some questions about your job.
a) Do or did you ever have a paid job at any time before you reached pensionable age (MEN: 65 / 
WOMEN: 60)?

Yes
No

1 ASK b
2 GO TO QUESTION 5

b) Now I'd like to ask you about the main job you do or did before reaching pensionable age (MEN: 
65 / WOMEN: 60). Can you tell me the name or title of the job, and a brief description of what you 
did?

(INTERVIEWER: If respondent is HOH, omit next question)
5. a) I would also like to ask, is ... (HOH) currently in paid work of any sort? 

Yes
No

1 GO TO b; ASK ABOUT CURRENT JOB
2 GO TO b; ASK ABOUT MOST RECENT 
JOB

b) What is (was) the name or title of the job?

HOH has never worked
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PART 2. General health

1

Now, I w ould like to ask you some questions about your health in general.
6 . In general, w ould you say your health is:

Excellent 
Very good 

Good 
Fair 

Poor

7. D uring the past week, have you had any of the following problem s w ith your work or other regular 
daily activities?
C IR C L E  O N E  N U M B E R  O N  E A C H  L IN E

YES NO
a. C ut down on the am ount o f tim e you spent on w ork or other activities 1 2
b. A ccom plished less than you would like 1 2
c. W ere lim ited in the kind o f w ork or other activities 1 2
d. H ad difficulty perform ing the work or other activities (for exam ple, it took 

extra effort)
1 2

8 . D uring the past week, have you had any of the following problem s w ith your w ork or other regular 
daily activities as a result of any em otional problems (such as feeling depressed or anxious)?
C IR C L E  O N E  N U M B E R  O N  E A C H  L IN E

YES NO
a. C ut dow n on the am ount o f tim e you spent on work or other activities 1 2
b. A ccom plished less than you would like 1 2
c. D idn't do your work or other activities as carefully as usual 1 2

9. D uring the past week, to what extent has your physical health or em otional problem s interfered 
w ith your norm al social activities with family, friends, neighbours, or groups?

N ot at all 
S lightly  

Moderately 
Quite a lot 
Extremely

1

1

1 0 . D uring the past week, how much of the time has your phvsical health or em otional problem s 
interfered with your social activities (like visiting friends, relatives etc.)?

All o f the tim e 
M ost of the time 
Some o f the time 

A little of the time 
None of the tim e
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11. How TRUE or FALSE is each of the following statements for you? 
CIRCLE ONE NUM BER ON EACH LINE

Definitely
True

Mostly
Tme

Don't
Know

Mostly
False

Definitely
False

a. I seem to get ill a little easier than other 
people

1 2 3 4 5

b. I am as healthy as anybody I know 1 2 3 4 5

c. I expect my health to get worse 1 2 3 4 5

d. My health is excellent 1 2 3 4 5

12. a) Do you have any long-standing illness, disability or infirmity? (long-standing means anything 
that has troubled you over a period of time or that is likely to affect you over a period of time)

Yes
No

1 ASK b

b) What is the matter with you?
2 GO TO QUESTION 13

13. a) This question concerns any medicines that you may have taken during the last two weeks. 
Have you been taking any medicines, tablets, pills or tonics prescribed by a doctor (excluding 
contraceptive pills) within the last fourteen days?__________________

Yes
No

1 ASK b
2 GO TO QUESTION 14

b) Could you tell me which are those (medicines)?

14. a) And in the past 12 months, that is since ....MONTH/YEAR.... have you had a surgical 
operation of any sort?

Yes
No

1 ASK b
2 GO TO QUESTION 15

b) Can you tell me what sort of operation(s) you underwent?

15. During the past 12 months, that is since ....MONTH/YEAR.... have you been in hospital as an 
inpatient overnight or longer?

Yes 
No

1
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PART 3. Oral health

1

Now, I would like to ask you some questions on your oral health and how it affects your everyday life.
16. In general, how satisfied are you with the teeth, mouth or dentures? Are you...READ OUT...

very satisfied 
fairly satisfied 

neither satisfied nor unsatisfied 
fairly unsatisfied 

or very unsatisfied?
(Can’t say)

17. a) Some people, because they are not satisfied with their teeth or dentures, avoid showing them 
when they smile. Do you ever try to avoid showing your teeth or dentures when smiling or laughing?

Yes
No

1 ASK b
2 GO TO QUESTION 18

h) Would you say you do this ... READ OUT ...
very often 

fairly often 
not very often 
or hardly ever?

18.a) In the past 6 months, have you ever felt embarrassed in any way, due to problems with your 
mouth, teeth or dentures?

Yes
No

1 ASK b
2 GO TO c

1

b) Would you say that these problems with your mouth, teeth or dentures have caused you ... READ  
OUT ... in the past 6 months?

a little embarrassment 
a fair amount of embarrassment 

or a great amount of embarrassment
c )  INTERVIEW ER CHECK SCREENING SECTION ON FIRST PAGE AND  
C O D E:
The respondent has at least one natural tooth 
The respondent has no natural teeth

1 GO TO QUESTION 19
2 GO TO QUESTION 20

19. a) In the past 6 months have you had any of the following problems?
FOR EVERY PROBLEM , IF THE RESPONSE IN a IS YES, ASK b.
b) Have you had this problem very often, quite often, sometimes or hardly ever in the past 6 months?

Problems

Sensitivity in teeth when eating or 
drinking something cold, hot or sweet? 
Any other mild discomfort with your 
teeth?
Toothache or any severe discomfort with 
your teeth?

a)

Yes No
very

often

b)
quite
often

some
times

hardly
ever?

1 2 1 2 3 4
1 2 1 2 3 4

1 2 1 2 3 4
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2 0 .a) During the past six months, that is since .... MONTH/YEAR).., have you had any of the 
following problems with your mouth , teeth or dentures?
Please answer “yes” or “no” for every problem I read out.
READ OUT EACH PROBLEM AND CODE “YES” OR “NO”.
FOR EACH PROBLEM  CODED “YES” AT a, ASK b AND c:
b) How much discomfort has this problem caused you in the past 6 months? Would you say it caused 
you ... READ OUT ...

a great amount of discomfort 1
a fair amount of discomfort 2
a little discomfort 3
or no discomfort? 4

c) Did you take any action to tackle this problem?

a)
Presence of 

problem

b)
Discomfort caused

c)
Action

Yes No
A great 
amount

A fair 
amount

A little No
Yes No

A pain in your jaw 
joint

1 2 1 2 3 4 1 2

A clicking or grating 
noise in your jaw joint

1 2 1 2 3 4 1 2

Difficulty in opening 
your mouth wide

1 2 1 2 3 4 1 2

A loose or ill-fitting 
denture

1 2 1 2 3 4 1 2

A loose natural tooth 1 2 1 2 3 4 1 2

A broken or chipped 
natural tooth

1 2 1 2 3 4 1 2

Dryness in your mouth 1 2 1 2 3 4 1 2

A burning sensation in 
your mouth

1 2 1 2 3 4 1 2

Sore spots or ulcers in 
mouth

1 2 1 2 3 4 1 2

A sore or painful 
mouth or tongue 
(excluding sore spots or 
ulcers)

1 2 1 2 3 4 1 2

Bleeding gums 1 2 1 2 3 4 1 2

Dry, sore or cracked 
lips

1 2 1 2 3 4 1 2
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21. SHOW CARD 1. This card shows some everyday activities.
For each activity I would like you to tell me whether or not problems with your mouth, teeth or 
dentures have caused you difficulty with it in the past 6 months.
a )  In the past 6 months, have you had any difficulty ... ACTIVITY... due to problems with your 
mouth, teeth or dentures?
READ OUT THE QUESTION FOR EACH ACTIVITY AND CODE “YES” OR “N O ” 
FOR EACH ACTIVITY CODED YES' ASK b-e.

b) Have you had this difficulty ... ACTIVITY... on a regular basis over the past 6 months or only for

on a regular basis 1 ASK c
or only for part of this period 2 GO TO d

CODE ONE ONLY, THEN ASK c OR d AS INDICATED.

IF ABILITY RESTRICTED “ON A REGULAR BASIS” (CODE 1 AT b)
c )  SHOW  CARD 2. During the past 6 months how often have you had this difficulty 
..ACTIVITY...?
Please choose your answer from this card.
PROM PT: (In the past 6 months) Have you had this difficulty ... ACTIVITY.. READ OUT ...

every day or nearly every day 5 
about 3-4 times a week 4
about 1-2 times a week 3

about 1-2 times a month 2
or less often than once a month? 1

(Can't say) 9
ENTER ANSW ER CODE IN BOX UNDER c ON GRID. GO TO e.

IF ABILITY RESTRICTED “ONLY FOR PART OF THIS PERIO D” (CODE 2 A T  
b ).
d )  SHOW  CARD 3. For how much of the past 6 months have you had this 
difficulty...ACTIVITY..?
Please choose your answer from this card.
PROM PT: (In the past 6 months) Have you had this difficulty ... ACTIVITY... READ OUT ...

for more than 3 months 5
for more than 2, up to 3 months 4
for more than 1, up to 2 months 3

for more than 5 days, up to a month 2
or for 5 days or less? 1

(Can't say) 9
ENTER ANSW ER CODE IN BOX UNDER d ON GRID. GO TO e.

e )  SHOW CARD 4. And using a scale from 0 to 5, where 0 is no effect and 5 a very severe effect,
how much effect would you say that this difficulty ...ACTIVITY... has had on your evervdav life? 
Please choose an answer from this card.
IF R ESPO NDENT IS UNABLE TO ANSW ER W ITH N U M B E R S , P R O M P T  
VERBALLY AS FOLLOW S:
Has this difficulty ...ACTIVITY... had... READ OUT ... on your everyday life?

no effect 0
a very minor effect 1

a fairly minor effect 2
a moderate effect 3

a fairly severe effect 4
or a very severe effect? 5

(Can't say) 9
ENTER ANSW ER CODE (0-5) IN BOX UNDER e.
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f )  SHOW  CARD 5. Now, I am going to investigate the cause of this difficulty. Which one of the 
following oral conditions has been the cause of this difficulty ...ACTIVITY...?
Please choose an answer from this card.
Has this difficulty ...ACTIVITY... been caused because of... READ OUT ...

pain 1 
discomfort 2

limitation in function (e.g. chewing, biting or opening mouth 3
wide)

dissatisfaction about appearance 4 
or any other reason? (please specify) 5 

(Can't say) 9
ENTER ANSW ER CODE IN BOX UNDER f  ON GRID.
ONLY ONE ANSW ER PERM ITTED. IF MORE THAN ANSW ERS ARE  
APPLIC A BLE, THE MOST IM PORTANT ACCORDING TO THE RESPONDENT  
W ILL BE CHOSEN.

Eating food

Speaking clearly

Cleaning your teeth or 
dentures

Doing light physical 
activities, such as 
housework

Going out, for 
example to shop or 
visit someone

Sleeping

Relaxing

Smiling, laughing and 
showing teeth without 
embarrassment

a) Presence of 
difficulty

b) c) d) e) Effect 
on 

eveiyday 
life

f) Cause

YES NO On a 
regular 
basis

Only for 
part of 
period

How
often?

How
much?

1 2 1 —> c 2 -^ d

1 2 1 -> c 2 - > d

1 2 1 —> c 2 -^ d

1 2 1 —> c 2 ^ d

1 2 1 —> c 2 —̂ d

1 2 1 —> c 2 - » d

1 2 1 c 2 —̂ d

1 2 1 —> c 2 - ^ d
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22. a) Some people find that problems with their mouth, teeth or dentures can affect their mood so 
that they become more emotional or more easily upset than usual. In the past 6 months has your 
mood been affected in this way due to problems with your mouth, teeth or dentures?

Yes 
No

1 ASK b
2 GO TO Q UESTIO N 23

b ) Has your mood been affected in this way ... READ OUT ...
on a regular basis over the past 6 months 

or only for part of this period?
1 ASK c
2 GO TO d

IF M OOD AFFECTED ON A REGULAR BASIS (CODE 1 AT b)
c )  SHOW  CARD 2 . During the past 6 months, how often has your mood been affected in this
way?
Please choose your answer from this card.
PROM PT: (In the past 6 months) Has your mood been affected in this way ... READ OUT ..

every day or nearly every day 
about 3-4 times a week 

about 1-2 a week 
about 1-2 a month 

or less often than once a month?
(Can't say)

NOW  GO TO e.

1

IF M OOD AFFECTED “ONLY FOR PART OF THIS PERIOD” (CODE 2 AT b).
d )  SHOW  CARD 3. For how much of the past 6 months has your mood been affected in this
way?
Please choose your answer from this card.
PROM PT: (In the past 6 months) Has your mood been affected in this way ... READ OUT ...

for more than 3 months 
for more than 2, up to 3 months 
for more than 1, up to 2 months 

for more than 5 days, up to a month 
or for 5 days or less?

(Can't say)
1

e )  SHOW  CARD 6 . And using a scale from 1 to 5 , where I is very minor effect and 5  is a very 
severe effect, how much effect would you say that these problems have had on your mood in the past 
six months?
Please choose your answer from this card.
IF R ESPO NDENT HAS DIFFICULTY ANSW ERING W ITH N U M B E R S, P R O M P T  
VERBALLY AS FOLLOW S:
Have these problems had ...READ OUT on your mood in the past 6 months?

a very minor effect 
a fairly minor effect 

a moderate effect 
a fairly severe effect 

or a very severe effect?

1
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1

f)  SHOW CARD 5. Now, I would like to ask you about the cause of these problems. Which one of 
the following oral conditions has affected your mood in the past 6 months?
Please choose an answer from this card.
Has your mood been affected because of... READ OUT ...

pain 
discomfort

limitation in function (e.g. chewing, biting or opening mouth wide)
dissatisfaction about appearance 

or any other reason? (please specify)
(Can't say)

23. a) In the past 6 months, have any problems with your mouth, teeth or dentures affected your 
enjoyment of contact with other people, such as relatives, friends or neighbours?_________________

Yes
No

1 ASK b
2 GO TO Q UESTIO N 8

b ) Has your enjoyment of contact with other people been affected in this way ... READ OUT ...
on a regular basis over the past 6 months 

or only for part of this period?
1 ASK c
2 GO TO d

IF AFFECTED ON A REGULAR BASIS (CODE 1 AT b)
c) SHOW  CARD 2. During the past 6 months how often has your enjoyment of contact with other 
people been affected in this way?
Please choose your answer from this card.
PROMPT: (In the past 6 months) Has your enjoyment of contact with other people been affected in 
this way ...READ OUT...

every day or nearly every day 
about 3-4 times a week 

about 1-2 a week 
about 1-2 a month 

or less often than once a month?
(Can't say)

NOW  GO TO e.

1

IF AFFECTED “ONLY FOR PART OF THIS PERIOD” (CODE 2 AT b).
d )  SHOW  CARD 3. For how much of the past 6 months has your enjoyment of contact with other
people been affected in this way?
Please choose your answer from this card.
PROMPT: (In the past 6 months) Has your enjoyment of contact with other people been affected in 
this way ... READ OUT ...

for more than 3 months 
for more than 2, up to 3 months 
for more than 1, up to 2 months 

for more than 5 days, up to a month 
or for 5 days or less?

(Can't say)
1
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e )  SHOW CARD 6. And using a scale from 1 to 5, where 1 is a very minor effect and 5 is a very 
severe effect, how much effect would you say that these problems have had on your enjoyment of 
contact with other people in the past 6 months?
Please choose your answer from this card.
IF RESPO NDENT HAS DIFFICULTY ANSW ERING W ITH NUM BERS,
PROM PT VERBALLY AS FOLLOW S:
Have these problems had READ O UT on your enjoyment of contact with other people in the 
past 6 months?

a very minor effect 
a fairly minor effect 

a moderate effect 
a fairly severe effect 

or a very severe effect?

1

f )  SHOW  CARD 5. Now, I would like to ask you about the cause of these problems. Which one of 
the following oral conditions has affected your enjoyment of contact with other people in the past 6 
months?
Please choose an answer from this card.
Has this enjoyment of contact been affected because of ...READ OUT...

pain 
discomfort

limitation in function (e.g. chewing, biting or opening mouth wide)
dissatisfaction about appearance 

or any other reason? (please specify)
(Can't say)

1
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PART 4. Behavioural data
Now, I would like to find out some information about your smoking habits, your oral hygiene, your 
diet, and about visiting the dentist.

24. a) Do you smoke cigarettes at all nowadays?
Yes
No

1 ASK b
2 GO TO QUESTION 25

b) About how many a day do you usually smoke daily?

25. a) Do you smoke cigars at all nowadays?
Yes
No

1 ASK b
2 GO TO QUESTION 26

b) About how many cigars do you usually smoke in a week?

26. Do you smoke a pipe at all these days?
Yes
No

27. INTERVIEW ER CHECK FIRST PAGE (CLINICAL SCREENING) AND  
R E C O R D :

Respondent has any natural teeth 
Respondent has no natural teeth

1 GO TO 28a
2 GO TO 28e

IF ANY NATURAL TEETH
28. a) (IF ANY DENTURES ALSO WORN, READ AS PREAMBLE: 
Now taking only your natural teeth into account, I would like to ask you...) 
Do you clean your (natural) teeth yourself?

Yes, respondent cleans own teeth 
No, teeth cleaned by someone else 

No, teeth are not cleaned at all

1 GO TO d
2 ASK b
3 ASK b

IF DOES NOT CLEAN OWN TEETH
b) Why do you not clean your (natural) teeth yourself?

c )  INTERVIEW ER CHECK a AND RECORD
Teeth are cleaned by respondent or someone else (CODES 1 OR 2) 1 ASK d
Teeth are not cleaned at all (CODE 3) 2 GO TO le

IF TEETH ARE CLEANED AT ALL (CODES 1 OR 2 AT a)
d) How often do you (does someone else) clean your (natural) teeth?

More than once a day 
About once a day 

About 5-6 times a week 
About 3-4 times a week 

About 1-2 a week 
Less often than once a week

e )  INTERVIEW ER CHECK FIRST PAGE (CLINICAL SCREENING) AND  
R E C O R D :
Respondent has at least one denture 1 ASK Q UESTIO N 29
Respondent has no dentures 2 GO TO QUESTION 30
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IF HAS AT LEAST ONE DENTURE
29. a) Do you clean your denture(s) yourself? 
NOTE: RINSING COUNTS AS CLEANING 
Yes, respondent cleans own dentures 
No, dentures cleaned by someone else 
No, dentures are not cleaned at all

1 GO TO b
2 GO TO b
3 GO TO QUESTION 30

IF DENTURES ARE CLEANED (CODES 1 OR 2 AT a)
b) How often do you (does someone else) clean your dentures? Would that be...

More than once a day 
About once a day 

About 5-6 times a week 
About 3-4 times a week 

About 1-2 a week 
Less often than once a week

30. How often do you usually eat or drink any of the following?
PLEASE TICK ONE BOX FOR EACH LINE

Never 
or very 
rarely

1-3
per
month

once
a
week

2-4
per
week

5-6 per 
week

once 
a day

2-3 per 
day

4-5 per 
day

6+ per 
day

Low calorie or diet 
fizzy drinks (e.g. 
coca-cola hght)

Ordinary fizzy soft 
drinks or squashes 
(e.g. coca-cola, 
orange drinks)

biscuits, cakes, 
buns & pastries

sweets, chocolates 
& toffees

1

31. Do you add sugar to either coffee, tea or other beverages? 
PLEASE CIRCLE ONE NUM BER ONLY

Yes 
No

I use artificial sweeteners 
I don't drink coffee, tea or other beverages 

If YES, how many teaspoons do you usually add?

1

32. Suppose your doctor said that by changing your diet your health could greatly improve, do you 
think you would...

...definitely change the kind of food you eat 
possibly change what you eat 

or, probably not change what you eat?
(Can’t say)
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33. IN TERVIEW ER CHECK FIRST PAGE (CLINICAL SCREENING ) AND  
R E C O R D :

Respondent has at least one natural tooth 
Respondent has no natural teeth

1 GO TO QUESTION 35
2 GO TO QUESTION 34

1
34. Try to remember when you had your own teeth. Would you say that you saw a dentist for...

Regular check-ups 
Occasional check-ups 

or only when you were having trouble with your teeth 
(Never saw a dentist/was not registered with a dentist)

35. In general, would you say that you see a dentist nowadays for
Regular check-ups 

Occasional check-ups 
or only when you are having trouble with your teeth 

(Never see dentist/not registered with a dentist)

1

0

36. When did you last see a dentist for an examination or treatment?
CODE ONE ONLY

In last 6 months 
More than 6 months, up to a year ago 

More than a year, up to 2 years ago 
More than 2, up to 3 years ago 
More than 3, up to 5 years ago 

More than 5, up to 10 years ago 
More than 10, up to 20 years ago 

More than 20 years ago 
Have never seen a dentist 

Can't say
IF "HAVE NEVER SEEN A DENTIST" (CODE 9), GO TO QUESTION 38. 
O TH ERW ISE ASK QUESTION 37 FIRST.

37. a) How far do you have to travel in order to visit your dentist?
1 kilometre

More than 1, less than 2 kilometres 
More than 2, less than 3 kilometres 
More than 3, less than 5 kilometres 
More than 5, less than 8 kilometres 

More than 8, less than 15 kilometres 
More than 15, less than 30 kilometres 

More than 30 kilometres 
No travelling required/dentist comes to me 9

IF NO TRAVELLING REQUIRED (CODE 9), GO TO QUESTION 38. 
O TH ERW ISE ASK QUESTIONS 37b AND 37c FIRST.
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b) How do you usually travel to the dentist?
CODE ONE ONLY. IF MORE THAN ONE CODES:
a) ON SAME JOURNEY - CODE FOR MODE THAT COVERS MOST KILOMETRES
b) ON THE SAME VISIT OUTWARD OR RETURN MODE - CODE FOR OUTWARD
c) ON DIFFERENT VISITS - CODE FOR MOST RECENT VISIT____________________

Walking 
By driving car 

By car driven by someone else 
By bus

By train/underground 
By Taxi

Other (please specify) ....................................

1

c) And thinking about how you usually travel to visit your dentist, would you say that this is.
a very easy journey 

a fairly easy journey 
a fairly difficult journey 

or a very difficult journey

38. A few months ago we talked to people who don't like going to the dentist. We asked them what 
they didn't like and what changes they would suggest. I would like to ask you whether you agree or not

Statements Definitely
agree

To some 
extent

Don't
agree

Don't
know

Some kinds of dental treatment make me nervous. 1 2 3 4
I'd like to know more about what the dentist is doing 
and why.

1 2 3 4

I find the cost of dental treatment expensive. 1 2 3 4
I always feel anxious about going to the dentist. 1 2 3 4
The worst part of going to the dentist is the waiting 
till you are seen.

1 2 3 4

I don't want fancy (intricate) dental treatment. 1 2 3 4
I'd like to be able to drop to the dentist without an 
appointment.

1 2 3 4

I would like to be given an estimate about the cost of 
dental treatment without commitment from my side.

1 2 3 4

39. a) Which insurance organisation do you belong to?

I am not insured
ASK  b

9 GO TO QUESTION 40
b) What type of cover does it provide for dental care?

It does not

1 ASK  b
40. a) If you visited a dentist tomorrow do you think you would need any treatment or not? 

Yes, I think I would need treatment 
No, I don’t think I would need treatment

I don’t know
b) What treatment do you think you would need?
INTERVIEW ER PROBE FULLY

TIME INTERVIEW ENDED (24-hour clock):
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Appendix 14.
Questions from the NDNS dietary (main) questionnaire.

348



The following questions were used in the NDNS dietary (main) questionnaire and 
facilitated the data collection on age, education level, and perceived general health for 
the British sample:

1. Can I check, what is your exact date of birth? 

Day

Month

Year

2. How old were you when you finished your continuous full-time education?

14 or under 01

15 02

16 03

17 04

18 05

19 or over 06

(No formal education) 07

(Currently in full-time education) 08

3. How is your health in general? Would you say that it was ... READ OUT ..

... very good. 1

good. 2

fair. 3

bad. 4

or, very bad? 5
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Appendix 15.
An illustration of the population density of the postal sectors selected

for the NDNS survey.
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Population Density by selected Postal Sectors

Population Density in Acres 
For selected Postal Sectors

e

Produced by ONS GIS Unit February '97
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Appendix 16.
Further analysis in relation to the urban/rural classification of the

British sample.
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Apart from the direct relationships of the urban-rural classification with the OIDP, 
further analysis was carried out in order to estimate whether the relationships between 
the dichotomous OIDP variable and main sociodemographic and clinical variables were 
affected by the urban-rural classification of the participants. As it was not necessary to 
include all clinical measures used in the main analysis, the most prevalent clinical 
variable in British edentulous (denture retention) and the broader measure of oral health 
for dentate people (number of teeth) were chosen. Again, the analysis was performed 
separately for dentate and edentulous people (Tables A 16.1 and A 16.2 respectively). 
Seven edentulous participants did not wear any denture and their clinical status could 
not be assessed by denture retention. They were excluded from this analysis, and the 
results referred to 337 edentulous participants. The p values were not statistically 
significant for any relationship, and generally comparable between urban and rural 
subjects. Consequently, the inclusion of all subjects, both urban and rural, in the 
British sample would not hinder its comparability with the exclusively urban Greek 
sample.

Table A16.1. Relationship between OIDP binary (Yes/No) variable and 
key explanatory variables by urban/rural classification in the British  
dentate participants (N=399): frequencies and p values.

Explanatory 

variables and 

categories

URBAN RURAL

OIDP binary P OIDP binary P

N 0 Yes N o Yes

Age group 65-74 years 118 15 0.864 74 10 0.604

75+ years 88 12 70 12

Sex Male 122 17 0.709 92 11 0.211

Female 84 10 52 11

Education Low 125 14 0.379 68 11 0.808

High 81 13 76 11

Number of 

teeth

1-10 teeth 66 13 0.192 46 8 0.118

11-20 teeth 95 8 48 11

21-32 teeth 45 6 50 3
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Table A16.2. Relationship between OIDP binary (Yes/No) variable and 
key explanatory variables by nr ban/rural classification in the British  
edentulous participants that wear denture(s) (N=337): frequencies and p 
values.

Explanatory 

variables and 

categories

URBAN RURAL

OIDP binary P OIDP binary P

N 0 Yes N 0 Yes

Age group 65-74 years 47 13 0.156 35 6 0.768

75+ years 126 20 75 15

Sex Male 78 11 0.211 46 7 0.467

Female 95 22 64 14

Education Low 141 24 0.247 82 13 0.234

High 32 9 28 8

Denture

Retention

Adequate 112 16 0.077 74 10 0.085

Inadequate 61 17 36 11
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Appendix 17.
Figures for tooth spaces distribution in the Greek and British dentate

sam ples.
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Figure A17.1. Distribution of spaces in the mouth of Greek dentate subjects (N=448).

437 subjects 
with spaces 3+ spaces - 

32 subjects
1-2 spaces - 
42 subjects

All Filled - 253 subjects

All Filled - 26 subjects

All Unfilled - 41 subjects

All Unfilled - 42 subjects

Unfilled + Filled - 33 subjects

Unfilled + Filled - 42 subjects

Unfilled anterior 
spaces - 74 subjects

Anterior spaces 
327 subjects

Posterior spaces 
only - 

110 subjects
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Figure A17.2. Distribution of spaces in the mouth of British dentate subjects (N=399).

393 subjects 
with spaces 3+ spaces - 

35 subjects
1-2 spaces - 
51 subjects

All Filled - 205 subjects

All Filled - 4 subjects

All Unfilled - 68 subjects

All Unfilled - 89 subjects

Unfilled + Filled -1 8  subjects

Unfilled + Filled - 9 subjects

Unfilled anterior 
spaces- 86 subjects

Anterior spaces 
291 subjects

Posterior spaces 
only - 

102 subjects
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Appendix 18.
Dentures worn by the Greek and British dentate samples.
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Figure A 18.1. Partial and complete denture(s) worn by Greek dentate 
participants (N=448): number and percentage of the dentate sample for each 
type or combination of denture(s).

Dentures

46 (10.3%) Upper partial only

42 (9.4%) Lower partial only

70 (15.6%) Upper and Lower partial259 subjects 
(57.8% dentate) 
wear denture(s)

18 (4.0%) Upper partial/Lower complete

60 (13.4%) Lower partial/Upper complete

19 (4.2%) Upper complete only

4 (0.9%) Lower complete only
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Figure A18.2. Partial and complete denture(s) worn by British dentate 
participants (N=399): number and percentage of the dentate sample for each 
type or combination of denture(s).

Dentures

82 (20.6%) Upper partial only

8 (2.0%) Lower partial only

50 (12.5%) Upper and Lower partial235 subjects 
(58.9% of dentate) 

wear denture(s)
49 (12.3%) Lower partial/Upper complete

9 (2.3%) Upper partial/Lower complete

32 (8.0%) Upper complete only

5 (1.3%) Lower complete only
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Appendix 19.
Internal consistency, criterion and construct validity tests for the OIDP 

index, without the modification in relation to smiling % in the Greek
sam ple.
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Table A19.1. Reliability analysis of OIDP items, without
participants (N=681): OIDP items Correlation matrix.

the modification in relation to “smiling”, for Greek

OIDP items Eating Speaking Cleaning Light physical 
activities

Going out Relaxing Sleeping Smiling Emotional
stability

Social
contacts

Eating 1.000

Speaking 0.400 1.000

Cleaning 0.168 0.180 1.000

Light physical 
activities

0.251 0.179 0.209 1.000

Going out 0.192 0.255 0.214 0.365 1.000

Relaxing 0.202 0.192 0.146 0.424 0.199 1.000

Sleeping 0.236 0.201 0.157 0.263 0.110 0.569 1.000

Smiling 0.317 0.289 0.311 0.204 0.150 0.197 0.146 1.000

Emotional stability 0.413 0.337 0.253 0.290 0.231 0.275 0.234 0.442 1.000

Social contacts 0.418 0.440 0.313 0.339 0.269 0.334 0.320 0.534 0.557 1.000
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Table A19.2. Reliability tests of OIDP items, without the modification in
relation to “smiling”, in the Greek participants (N=681): Corrected item-
total correlation and Alpha if item deleted.

OIDP ITEMS Corrected Item-Total 
Correlation

Alpha if Item Deleted

Eating 0.506 0.769

Speaking 0.483 0.749

Cleaning 0.340 0.767

Light physical activities 0.420 0.761

Going out 0.340 0.770

Relaxing 0.431 0.762

Sleeping 0.375 0.762

Smiling 0.500 0.746

Emotional stability 0.589 0.732

Social contacts 0.686 0.721

ALPHA = 0.774

STANDARDIZED ITEM ALPHA = 0.798
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Table A19.3. Validity tests for the OIDP index, without the modification 
in relation to “smiling”, in the Greek participants (N=681): N on-
parametric tests (Kruskal-Wallis) for the comparison of OIDP scores  
between different categories of outcome measurements: mean ranks, and 
p values corrected for ties.

Variables /  categories Mean Rank (OIDP scores) P

‘Intermediate’ Oral Impacts 0.000

No problem 249

One problem 295

Two problems 331

Three problems 403

Perceived Treatment Need 0.000

Yes 404

No 280

Don’t know 298

Oral Health Satisfaction 0.000

Very satisfied 252

Fairly satisfied 321

Neither nor 382

Fairly dissatisfied 445

Very dissatisfied 554

Perceived General Health 0.000

Excellent 255

Very Good 317

Good 328

Fair 368

Poor 421
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Appendix 20.
Internal consistency of the 8-item version of the OIDP index in the British

sam ple.
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Table A20.1. Reliability analysis of OIDP index for British participants (N=735): OIDP items
Correlation matrix for 8 items.

OIDP items Eating Speaking Going out Relaxing Sleeping Smiling Emotional
stability

Social
contacts

Eating 1.000

Speaking 0.476 1.000

Going out 0.109 0.120 1.000

Relaxing 0.213 0.152 0.261 1.000

Sleeping 0.192 0.186 0.396 0.745 1.000

Smiling 0.289 0.151 -0.010 0.061 0.043 1.000

Emotional stability 0.399 0.290 0.075 0.275 0.304 0.369 1.000

Social contacts 0.276 0.399 0.156 0.425 0.378 0.124 0.148 1.000

ALPHA = 0.711

STANDARDIZED ITEM ALPHA = 0.727
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Table A20.2. Reliability tests of OIDP items in the British subjects 
(N=735): Corrected item-total correlation and Alpha if item deleted for 8 
item s.

OIDP ITEMS Corrected Item-Total 
Correlation

Alpha if Item Deleted

Eating 0.472 0.695

Speaking 0.463 0.669

Going out 0.252 0.709

Relaxing 0.502 0.668

Sleeping 0.498 0.661

Smiling 0.260 0.707

Emotional stability 0.464 0.672

Social contacts 0.458 0.676

ALPHA = 0.711

STANDARDIZED ITEM ALPHA = 0.727
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Appendix 21.
Further illustrations of the differences in the prevalence of oral impacts.
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Table A21.1. Prevalence of oral impacts in the British dentate (N = 399)
and edentulous (N=344) participants: actual numbers and percentages o f
participants that experienced OIDP impacts.

OIDP IMPACTS DENTATE 
Number Percent

EDENTULOUS 
Number Percent

Eating 42 10.5 49 14.2

Speaking 15 3.8 19 5.5

Cleaning 8 2.0 2 0.6

Light Physical activities 1 0.3 3 0.9

Going out 3 0.8 9 2.6

Relaxing 4 1.0 6 1.7

Sleeping 9 2.3 13 3.8

Sm iling 20 5.0 14 4.1

Emotional stability 10 2.5 14 4.1

Social contacts 5 1.3 14 4.1

Any Impact 78 19.5 74 21.5
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Table A21.2. Prevalence of oral impacts in the British dentate (N = 399)  
and edentulous (N=344) participants: actual numbers and percentages o f  
respondents that experienced OIDP impacts that affected their daily 
liv in g .

OIDP IMPACTS DENTATE 
Number Percent

EDENTULOUS 
Number Percent

Eating 30 7.5 41 11.9

Speaking 7 1.8 16 4.7

Cleaning 3 0.8 0 0.0

Light Physical activities 1 0.3 2 0.6

Going out 2 0.5 9 2.6

Relaxing 2 0.5 6 1.7

Sleeping 5 1.3 7 2.0

Sm iling 7 1.8 10 2.9

Emotional stability 6 1.5 12 3.5

Social contacts 3 0.8 13 3.8

Any Impact 49 12.3 56 16.3
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Table A21.3. Prevalence of oral impacts in the Greek (N=448) and 
British (N=399) dentate participants: actual numbers and percentages o f  
participants that experienced OIDP impacts.

OIDP IMPACTS GREEK 
Number Percent

BRITISH  
Number Percent

Eating 134 29.9 42 10.5

Speaking 42 9.4 15 3.8

Cleaning 20 4.5 8 2.0

Light Physical activities 8 1.8 1 0.3

Going out 8 1.8 3 0.8

Relaxing 6 1.3 4 1.0

Sleeping 21 4.7 9 2.3

Sm iling 41 9.2 20 5.0

Emotional stability 43 9.6 10 2.5

Social contacts 29 6.5 5 1.3

Any Impact 179 40.0 78 19.5
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Table A21.4. Prevalence of oral impacts in the Greek (N=448) and 
British (N=399) dentate participants: actual numbers and percentages o f  
participants that experienced OIDP impacts that affected their daily 
liv in g .

OIDP IMPACTS GREEK 
Number Percent

BRITISH  
Number Percent

Eating 134 29.9 30 7.5

Speaking 42 9.4 7 1.8

Cleaning 20 4.5 3 0.8

Light Physical activities 8 1.8 1 0.3

Going out 8 1.8 2 0.5

Relaxing 6 1.3 2 0.5

Sleeping 21 4.7 5 1.3

Sm iling 32 7.1 7 1.8

Emotional stability 43 9.6 6 1.5

Social contacts 29 6.5 3 0.8

Any Impact 175 39.1 49 12.3

372



Table A21.5. Prevalence of oral impacts in the Greek (N=233) and 
British (N=344) edentulous participants: actual numbers and percentages 
of participants that experienced OIDP impacts.

OIDP IMPACTS GREEK 
Number Percent

BRITISH  
Number Percent

Eating 96 41.2 49 14.2

Speaking 33 14.2 19 5.5

Cleaning 3 1.3 2 0.6

Light Physical activities 7 3.0 3 0.9

Going out 5 2.1 9 2.6

Relaxing 3 1.3 6 1.7

Sleeping 10 4.3 13 3.8

Smiling 14 6.0 14 4.1

Emotional stability 24 10.3 14 4.1

Social contacts 21 9.0 14 4.1

Any Impact 111 47.6 74 21.5
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Table A21.6. Prevalence of oral impacts in the Greek (N=233) and 
British (N=344) edentulous participants: actual numbers and percentages 
of participants that experienced OIDP impacts that affected their daily 
liv in g .

OIDP IMPACTS GREEK 
Number Percent

BRITISH  
Number Percent

Eating 96 41.2 41 11.9

Speaking 33 14.2 16 4.7

Cleaning 3 1.3 0 0.0

Light Physical activities 7 3.0 2 0.6

Going out 5 2.1 9 2.6

Relaxing 3 1.3 6 1.7

Sleeping 10 4.3 7 2.0

Smiling 14 6.0 10 2.9

Emotional stability 24 10.3 12 3.5

Social contacts 21 9.0 13 3.8

Any Impact 111 47.6 56 16.3
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Appendix 22.
Frequency and severity pattern of the most prevalent oral impacts, 
expressed as proportion in the whole relevant sample and not the

affected individuals only.
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Table A22.1. Frequency and severity of the most common Oral Impacts on
participants (N=448).

Daily Performance for the Greek dentate

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

FREQUENCY 
(Percentage of Greek dentate)

SEVERITY 
(Percentage of Greek dentate)

Never 
in the 

past six 
months

Less often than 
twice a month 

or for a spell of 
up to a month

1-4 times a 
week or for 

a spell of 
1-3 months

Nearly every 
day or for a 

spell of more 
than 3 months

N 0 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 70.1 4.7 7.6 17.6 70.1 6.5 7.1 16.3

Emotional stability 90.4 2.7 1.8 5.1 90.4 1.1 1.6 6.9

Speaking 90.6 1.8 0.9 6.7 90.6 3.4 2.2 3.8

Sm iling 90.8 0.3 5.3 3.6 92.9 2.2 2.2 2.7

Social contacts 93.5 2.7 1.1 2.7 93.5 0.9 1.1 4.5

Sleeping 95.3 1.1 0.9 2.7 95.3 1.1 0.7 2.9

Cleaning 95.5 0.7 1.8 2.0 95.5 1.4 1.1 2.0
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Table A22.2. Frequency and severity of the most common Oral Impacts on Daily Performance for the Greek edentulous
participants (N=233).

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

FREQUENCY 
(Percentage of Greek edentulous)

SEVERITY 
(Percentage of Greek edentulous)

Never 
in the 

past six 
months

Less often than 
tvyice a month 

or for a spell of 
up to a month

1-4 times a 
week or for 

a spell of 
1-3 months

Nearly every 
day or for a 

spell of more 
than 3 months

N o 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 58.8 8.2 6.4 26.6 58.8 11.2 9.4 20.6

Speaking 85.8 3.0 3.5 7.7 85.8 4.7 4.3 5.2

Emotional stability 89.7 3.0 1.3 6.0 89.7 1.7 2.1 6.5

Social contacts 91.0 2.1 2.6 4.3 91.0 0.0 1.7 7.3

Sm iling 94.0 0.0 2.1 3.9 94.0 0.4 3.9 1.7

Sleeping 95.7 0.0 0.9 3.4 95.7 0.9 0.4 3.0
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Table A22.3. Frequency and severity of the most common Oral Impacts on Daily Performance for the British dentate
participants (N=399).

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

FREQUENCY 
(Percentage of British dentate)

SEVERITY 
(Percentage of British dentate)

Never in 
the past 

six  
months

Less often than 
twice a month 

or for a spell of 
up to a month

1-4 times a 
week or for 

a spell of 
1-3 months

Nearly every 
day or for a 

spell of more 
than 3 months

N o 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 89.5 3.5 3.2 3.8 92.5 3.7 2.3 1.5

Sm iling 95.0 0.7 2.8 1.5 98.2 1.0 0.3 0.5

Speaking * 96.5 0.0 2.2 1.3 98.2 1.0 0.3 0.5

* 1 subject has ‘missing’ data in the frequency variable.
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Table A22.4. Frequency and severity of the most common Oral Impacts on Daily Performance for the British edentulous
participants (N=344).

ORAL IMPACTS 

ON DAILY 

PERFORMANCE

FREQUENCY 
(Percentage of British edentulous)

SEVERITY 
(Percentage of British edentulous)

Never 
in the 

past six 
months

Less often than 
twice a month 

or for a spell of 
up to a month

1-4 times a 
week or for 

a spell of 
1-3 months

Nearly every 
day or for a 

spell of more 
than 3 months

N 0 
effect

Minor
effect

Moderate
effect

Severe
effect

Eating 85.8 2.9 2.9 8.4 88.1 3.5 3.2 5.2

Speaking * 94.8 0.0 0.9 4.3 95.3 2.1 1.7 0.9

Emotional stability ** 96.5 0.9 1.1 1.5 96.0 1.4 1.2 1.4

Social contacts * 96^ 0.6 2.3 0.9 95.9 0.9 1.7 1.5

Sm iling 95.9 1.2 2.0 0.9 97.0 1.2 1.5 0.3

Sleeping *** 96.5 0.3 0.3 2.9 98.0 0.0 0.3 1.7

* 1 subject has missing data for frequency.
**2 subjects have missing data for frequency.
***1 subject has missing data for frequency and 1 for severity.
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Appendix 23.
Rank correlation matrices for the variables used in the logistic 

regression equations with dichotomous OIDP as the outcome measure.
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Table A23.1. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with binary OIDP score as the outcome measure in Greek dentate participants (N=448).

Age
group

Sex Education General
Health

Number 
of teeth

Decayed
teetii

Filled
teeth

Decayed
roots

Filled
roots

Tooth
mobility

Anterior
Spaces

NOPs Natural
POPs

OIDP
(Yes/No)

0.03
(0.468)

0.01
(0.895)

-0.06
(0.21)

0.15
(0.001)

-0.14
(0.003)

0.06
(0.243)

-0.10
(0.023)

0.06
(0.231)

-0.07
(0.134)

0.05
(0.221)

0.20
(0.000)

-0.13
(0.005)

-0.11
(0.019)

Age group 1.000 -0.07
(0.159)

-0.09
(0.058)

0.01
(0.857)

-0.20
(0.000)

0.01
(0.800)

-0.18
(0.000)

0.04
(0.433)

-0.08
(0.085)

-0.05
(0.257)

0.11
(0.026)

-0.11
(0.021)

-0.15
(0.001)

Sex 1.000 -0.21
(0.000)

0.08
(0.098)

0.03
(0.471)

-0.00
(0.923)

0.11
(0.024)

0.02
(0.697)

-0.08
(0.092)

0.00
(0.924)

-0.08
(0.100)

0.02
(0.719)

0.04
(0.432)

Education 1.000 -0.10
(0.037)

0.12
(0.014)

-0.09
(0.062)

0.10
(0.037)

-0.07
(0.129)

0.10
(0.036)

-0.04
(0.346)

-0.08
(0.084)

0.11
(0.025)

0.11
(0.016)

General
Health

1.000 -0.14
(0.004)

0.08
(0.084)

-0.09
(0.055)

-0.01
(0.862)

-0.02
(0.734)

0.03
(0.518)

0.10
(0.028)

-0.14
(0.002)

-0.15
(0.001)

Number of 
teeth

1.000 0.06
(0.237)

0.47
(0.000)

-0.05
(0.311)

0.12
(0.014)

-0.12
(0.009)

-0.12
(0.009)

0.76
(0.000)

0.76
(0.000)

Decayed
teedi

1.000 -0.22
(0.000)

0.30
(0.000)

-0.04
(0.367)

0.14
(0.003)

0.26
(0.000)

-0.05
(0.295)

-0.06
(0.230)

Filled teeth 1.000 -0.22
(0.000)

0.15
(0.001)

-0.13
(0.006)

-0.26
(0.000)

0.41
(0.000)

0.42
(0.000)

Decayed
roots

1.000 0.02
(0.680)

0.23
(0.000)

0.20
(0.000)

-0.13
(0.006)

-0.08
(0.08)

Filled
roots

1.000 0.03
(0.504)

0.03
(0.532)

0.04
(0.446)

0.04
(0.373)

Tooth
mobility

1.000 0.17
(0.000)

-0.17
(0.000)

-0.15
(0.001)

Anterior
Spaces

1.000 -0.19
(0.000)

-0.19
(0.000)

NOPs 1.000 0.85
(0.000)
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Table A23.2. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with binary OIDP score as the outcome measure in Greek edentulous participants that wear denture(s) (N=230).

VARIABLES OIDP
(Yes/No)

Age group Sex Education General
Health

Denture
Adaptation

Denture
Retention

Denture
Extension

Age group 0,01
(0.902)

1.000

Sex 0.11
(0.073)

-0.12
(0.081)

1.000

Education -0.02
(0.786)

0.12
(0.072)

-0.19
(0.005)

1.000

General Health 0.06
(0.379)

-0.06
(0.405)

0.19
(0.003)

-0.18
(0.005)

1.000

Denture Adaptation 0.22
(0.001)

0.07
(0.284)

0.01
(0.829)

0.02
(0.724)

0.08
(0.215)

1.000

Denture Retention 0.21
(0.001)

0.08
(0.236)

0.01
(0.916)

0.02
(0.804)

-0.05
(0.437)

0.60
(0.000)

1.000

Denture Extension 0.14
(0.032)

0.02
(0.805)

-0.05
(0.493)

-0.036
(0.586)

-0.012
(0.848)

0.27
(0.000)

0.27
(0.000)

1.000
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Table A23.3. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with binary OIDP score as the outcome measure in British dentate participants (N=399).

Age
group

Sex Education General 
Health *

Number 
of teeth

Decayed
teetii

Filled
teeth

Decayed
roots

Filled
roots

Tooth
mobility

Anterior
Spaces

NOPs Natural
POPs

OIDP
(Yes/No)

0.03
(0.615)

0.03
(0.592)

0.03
(0.588)

0.11
(0.035)

-0.08
(0.093)

0.03
(0.530)

0.01
(0.895)

-0.05
(0.313)

0.01
(0.851)

0.08
(0.106)

0.01
(0.871)

-0.11
(0.027)

-0.08
(0.124)

Age group 1.000 -0.02
(0.741)

-0.05
(0.358)

-0.02
(0.666)

-0.16
(0.001)

0.08
(0.100)

-0.13
(0.009)

0.02
(0.736)

-0.06
(0.248)

0.07
(0.162)

0.06
(0.244)

-0.15
(0.003)

-0.14
(0.006)

Sex 1.000 -0.03
(0.509)

0.03
(0.521)

-0.07
(0.194)

-0.05
(0.310)

-0.02
(0.720)

-0.11
(0.025)

-0.03
(0.572)

-0.01
(0.847)

-0.21
(0.000)

-0.06
(0.207)

-0.06
(0.227)

Education 1.000 -0.21
(0.000)

0.14
(0.004)

-0.05
(0.312)

0.33
(0.000)

-0.04
(0.444)

0.22
(0.000)

-0.12
(0.020)

-0.18
(0.000)

0.11
(0.025)

0.14
(0.006)

General 
Health *

1.000 -0.10
(0.050)

0.03
(0.520)

-0.16
(0.001)

0.05
(0.310)

-0,12
(0.019)

0.11
(0.031)

0.12
(0.013)

-0.02
(0.633)

-0.06
(0.244)

Number of 
teeth

1.000 0.08
(0.132)

0.66
(0.000)

-0.07
(0.170)

0.24
(0.000)

-0.04
(0.379)

-0.07
(0.194)

0.69
(0.000)

0.71
(0.000)

Decayed
teetii

1.000 -0.14
(0.005)

0.30
(0.000)

-0.12
(0.014)

0.04
(0.409)

0.19
(0.000)

-0.00
(0.988)

-0.04
(0.387)

Filled teeth 1.000 -0.19
(0.000)

0.47
(0.000)

-0.13
(0.011)

-0.17
(0.001)

0.51
(0.000)

0.57
(0.000)

Decayed
roots

1.000 -0.07
(0.180)

0.10
(0.041)

0.16
(0.001)

-0.08
(0.127)

-0.15
(0.002)

Filled
roots

1.000 -0.01
(0.862)

-0.21
(0.000)

0.16
(0.001)

0.16
(0.001)

Tooth
mobility

1.000 0.04
(0.409)

-0.02
(0.752)

-0.06
(0.244)

Anterior
Spaces

1.000 -0.13
(0.007)

-0.13
(0.008)

NOPs 1.000 0.76
(0.000)

* The correlation coefficients (and p values) that include Perceived General Health refer to 398 dentate subjects.
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Table A23.4. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with binary OIDP score as the outcome measure in British edentulous participants that wear denture(s)
(N = 337).

VARIABLES OIDP
(Yes/No)

Age
group

Sex Education General
Health

Denture
Adaptation

Denture
Retention

Denture
Extention

Age group -0.05
(0.363)

1.000

Sex 0.08
(0.154)

0.03
(0.558)

1.000

Education 0.09
(0.100)

-0.06
(0.268)

0.04
(0.522)

1.000

General Health * 0.10
(0.068)

-0.01
(0.827)

-0.00
(0.987)

-0.15
(0.006)

1.000

Denture Adaptation 0.12
(0.034)

0.03
(0.588)

0.04
(0.485)

-0.00
01963)

0.03
(0.560)

1.000

Denture Retention 0.13
(0.014)

0.02
(0.720)

0.07
(0.196)

0.01
(0.906)

0.01
(0.960)

0.49
(0.000)

1.000

Denture Extention 0.03
(0.635)

-0.01
(0.869)

0.05
(0.345)

0.08
(0.120)

-0.01
(0.791)

0.16
(0.003)

0.23
(0.000)

1.000

* The correlation coefficients (and p values) that include Perceived General Health refer to 335 edentulous participants.
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Table A23.5. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with binary OIDP score as the outcome measure in Greek and British dentate participants (N=847).

OIDP
(y/n)

Age
group

Sex Educa
tion

General
health

Number 
of teeth

Decayed
teetii

Filled
teeth

Decayec
roots

Filled
roots

Tooth
mobility

Spaces NOPs POPs

Age group -0.03
(0.323)

1.00

Sex 0.09
(0.004)

-0.09
(0.005)

1.00

Education -0.09
(0.006)

-0.01
(0.698)

-0.17
(0.000)

1.00

General
health

0.16
(0.000)

-0.02
(0.412)

0.08
(0.013)

-0.17
(0.000)

1.00

Number 
of teeth

-0.10
(0.003)

-0.18
(0.000)

-0.00
(0.967)

0.11
(0.001)

-0.11
(0.001)

1.00

Decayed
teetii

0.11
(0.001)

-0.00
(0.918)

0.03
(0.248)

-0.11
(0.000)

0.08
(0.014)

0.07
(0.041)

1.00

Filled
teeth

-0.07
(0.029)

-0.13
(0.000)

0.03
(0.371)

0.22
(0.000)

-0.12
(0.000)

0.55
(0.000)

-0.19
(0.000)

1.00

Decayed
roots

-0.52
(0.130)

0.06
(0.045)

-0.10
(0.002)

0.00
(0.985)

-0.00
(0.902)

-0.06
(0.064)

0.23
(0.000)

-0.18
(0.000)

1.00

Filled
roots

-0.15
(0.000)

0.02
(0.425)

-0.16
(0.000)

0.25
(0.000)

-0.10
(0.001)

0.14
(0.000)

-0.16
(0.000)

0.31
(0.000)

0.06
(0.060)

1.00

Tooth
mobility

0.06
(0.044)

0.00
(0.916)

0.00
(0.901)

-0.08
(0.014)

0.06
(0.049)

-0.08
(0.012)

0.09
(0.004)

-0.12
(0.000)

0.15
(0.000)

-0.00
(0.966)

1.00

Anterior
spaces

0.09
(0.006)

0.09
(0.008)

-0.15
(0.000)

-0.11
(0.000)

0.10
(0.002)

-0.09
(0.005)

0.20
(0.000)

-0.21
(0.000)

0.18
(0.000)

-0.06
(0.043)

0.10
(0.002)

1.00

NOPs -0.07
(0.025)

-0.14
(0.000)

0.01
(0.600)

0.07
(0.035)

-0.07
(0.025)

0.72
(0.000)

-0.00
(0.986)

0.44
(0.000)

-0.12
(0.000)

0.03
(0.303)

-0.09
(0.005)

-0.17
(0.000)

1.00

Natural
POPs

-0.06
(0.062)

-0.16
(0.000)

0.01
(0.582)

0.09
(0.005)

-0.09
(0.004)

0.73
(0.000)

-0.02
(0.400)

0.47
(0.000)

-0.13
(0.000)

0.05
(0.114)

-0.10
(0.002)

-0.16
(0.000)

0.81
(0.000)

1.00

Country 0.30
(0.000)

-0.20
(0.000)

0.28
(0.000)

-0.24
(0.000)

0.11
(0.001)

0.03
(0.313)

0.22
(0.000)

-0.04
(0.156)

-0.21
(0.000)

-0.42
(0.000)

0.02
(0.505)

-0.06
(0.062)

0.12
(0.000)

0.09
(0.006)
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Table A23.6. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with binary OIDP score as the outcome measure in Greek and British edentulous participants that wear
denture(s) (N=567).

VARIABLES
OIDP

(Yes/No)
Age group Sex Education General

Health
Denture

Adaptation
Denture

Retention
Denture

Extention
Age group -0.09

(0.035)
1.000

Sex 0.11
(0.008)

-0.04
(0.312)

1.000

Education 0.02
(0.719)

0.02
(0.554)

-0.05
(0.221)

1.000

General Health * 0.09
(0.042)

-0.04
(0.377)

0.08
(0.058)

-0.16
(0.000)

1.000

Denture Adaptation 0.17
(0.000)

0.04
(0.365)

0.03
(0.461)

0.00
(0.909)

0.05
(0.197)

1.000

Denture Retention 0.16
(0.000)

0.04
(0.326)

0.05
(0.276)

0.01
(0.823)

-0.02
(0.648)

0.53
(0.000)

1.000

Denture Extention 0.06
(0.191)

0.01
(0.780)

0.01
(0.775)

0.05
(0.285)

-0.02
(0.711)

0.20
(0.000)

0.24
(0.000)

1.000

Country 0.34
(0.000)

-0.21
(0.000)

0.07
(0.121)

-0.07
(0.115)

0.04
(0.407)

0.04
(0.331)

0.01
(0.778)

-0.05
(0.223)

* The correlation coefficients (and p values) that include Perceived General Health refer to a sample of 565 edentulous participants.
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Appendix 24.
Rank correlation matrices for the variables used in the logistic 

regression equations with perceived dental treatment need as the
outcome measure.
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Table A24.1. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with Perceived Treatment Need as the outcome measure in Greek dentate participants (N=448)*.

VARIABLES Perceived 
Treatment Need 

(Yes/No)

Age group Sex Education General
Health

Decayed
Teeth

Decayed
Roots

Unfilled
Anterior
Spaces

Age group 0.04
(0.456)

1.000

Sex 0.04
(0.371)

-0.04
(0.394)

1.000

Education -0.01
(0.895)

-0.09
(0.059)

-0.22
(0.000)

1.000

General Health 0.16
(0.001)

-0.00
(0.949)

0.09
(0.078)

-0.1
(0.024)

1.000

Decayed Teeth 0.16
(0.001)

0.01
01885)

-0.00
(0.954)

-0.06
(0.217)

0.09
(0.071)

1.000

Decayed Roots 0.12
(0.014)

0.05
(0.309)

0.09
(0.861)

-0.05
(0.299)

-0.01
(0.846)

0.28
(0.000)

1.000

Unfilled Anterior 
Spaces

0.14
(0.005)

0.10
(0.055)

-0.07
(0.152)

-0.09
(0.064)

0.09
(0.064)

0.26
(0.000)

0.21
(0.000)

1.000

* 38 participants were excluded from this analysis, thus making a sample of 410 dentate subjects.
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Table A24.2. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with Perceived Treatment Need as the outcome measure in Greek edentulous participants that wear denture(s)
(N = 230)* .

VARIABLES Perceived 
Treatment Need 

(Yes/No)

Age group Sex Education General
Health

Denture
Adaptation

Denture
Retention

Denture
Extention

Age group -0.01
(0.926)

1.000

Sex 0.00
(0.987)

-0.11
(0.111)

1.000

Education -0.02
(0.798)

0.12
(0.076)

-0.19
(0.006)

1.000

General Health -0.04
(0.607)

-0.07
(0.292)

0.20
(0.003)

-0.18
(0.008)

1.000

Denture Adaptation 0.17
(0.010)

0.09
(0.177)

0.04
(0.569)

0.04
(0.601)

0.07
(0.293)

1.000

Denture Retention 0.13
(0.054)

0.11
(0.114)

0.02
(0.786)

0.02
(0.763)

-0.05
(0.419)

0.58
(0.000)

1.000

Denture Extention 0.21
(0.001)

0.03
(0.668)

-0.05
(0.426)

-0.04
(0.562)

-0.02
(0.760)

0.27
(0.000)

0.26
(0.000)

1.000

* 11 participants were excluded from this analysis, thus making a sample of 219 edentulous subjects.
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Table A24.3. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with Perceived Treatment Need as the outcome measure in British dentate participants (N=399)*.

VARIABLES Perceived 
Treatment Need 

(Yes/No)

Age group Sex Education General 
Health **

Decayed
Teeth

Decayed
Roots

Unfilled
Anterior
Spaces

Age group -0.07
(0.167)

1.000

Sex 0.02
(0.645)

-0.02
(0.661)

1.000

Education -0.08
(0.122)

-0.05
(0.313)

-0.05
(0.304)

1.000

General Health ** 0.04
(0.419)

-0.04
(0.423)

0.05
(0.297)

-0.21
(0.000)

1.000

Decayed Teeth 0.16
(0.002)

0.08
(0.101)

-0.01
(0.773)

-0.04
(0.440)

0.02
(0.727)

1.000

Decayed Roots 0.17
(0.001)

0.03
(0.556)

-0.10
(0.049)

-0.01
(0.815)

0.05
(0.361)

0.28
(0.000)

1.000

Unfilled Anterior 
Spaces

0.23
(0.000)

0.08
(0.101)

-0.19
(0.000)

-0.19
(0.000)

0.13
(0.015)

0.17
(0.001)

0.13
(0.010)

1.000

* 23 participants were excluded from this analysis, thus making a sample of 376 dentate subjects.
** The correlation coefficients (and p values) that include Perceived General Health refer to a sample of 375 dentate subjects.
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Table A24.4. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with Perceived Treatment Need as the outcome measure in British edentulous participants that wear denture(s)
(N = 337)* .

VARIABLES Perceived 
Treatment Need 

(Yes/No)

Age group Sex Education General 
Health **

Denture
Adaptation

Denture
Retention

Denture
Extention

Age group -0.13
(0.023)

1.000

Sex -0.02
(0.686)

0.02
(0.776)

1.000

Education 0.01
(0.923)

-0.05
(0.343)

0.03
(0.549)

1.000

General Health ** 0.04
(0.487)

-0.01
01928)

-0.00
(0.973)

-0.16
(0.005)

1.000

Denture Adaptation 0.22
(0.000)

0.01
(0.825)

0.03
(0.561)

-0.00
(0.931)

0.05
(0.368)

1.000

Denture Retention 0.22
(0.000)

-0.04
(0.938)

0.05
(0.331)

0.01
(0.852)

0.02
(0.770)

0.48
(0.000)

1.000

Denture Extention 0.05
(0.000)

-0.01
(0.849)

0.04
(0.488)

0.06
(0.249)

-0.02
(0.700)

0.16
(0.004)

0.22
(0.000)

1.000

* 13 participants were excluded from this analysis, thus making a sample o 324 edentulous subjects.
** The correlation coefficients (and p values) that include Perceived General Health refer to a sample of 335 edentulous subjects.
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Table A24.5. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with Perceived Treatment Need as the outcome measure in Greek and British dentate participants (N=847)*.

VARIABLES
Perceived 

Treatment Need 
(Yes/No)

Age group Sex Education General 
Health **

Decayed
Teeth

Decayed
Roots

Unfilled
Anterior
Spaces

Age group -0.06
(0.087)

1.000

Sex 0.10
(0.007)

-0.09
(0.015)

1.000

Education -0.10
(0.007)

-0.02
(0.596)

-0.19
(0.000)

1.000

General Health ** 0.13
(0.000)

-0.04
(0.214)

0.10
(0.004)

-0.18
(0.000)

1.000

Decayed Teeth 0.20
(0.000)

-0.00
(0.906)

0.06
(0.108)

-0.10
(0.004)

0.08
(0.017)

1.000

Decayed Roots 0.09
(0.016)

0.08
(0.020)

-0.11
(0.002)

0.03
(0.440)

-0.01
(0.790)

0.21
(0.000)

1.000

Unfilled Anterior 
Spaces

0.17
(0.000)

0.10
(0.007)

-0.14
(0.000)

-0.13
(0.000)

0.10
(0.004)

0.20
(0.000)

0.18
(0.000)

1.000

Country 0.22
(0.000)

-0.20
(0.000)

0.29
(0.000)

-0.24
(0.000)

0.12
(0.001)

0.23
(0.000)

-0.23
(0.000)

-0.04
(0.258)

* 61 respondents were excluded from this analysis, thus making a sample of 786 subjects.
** The correlation coefficients (and p values) that include Perceived General Health refer to a sample of 785 dentate subjects.
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Table A24.6. Spearman coefficients (p values) for the correlations between variables included in the logistic regression
equations with Perceived Treatment Need as the outcome measure in Greek and British edentulous participants that wear
denture(s) (N=567)*.

VARIABLES
Perceived 

Treatment Need 
(Yes/No)

Age group Sex Education General 
Health **

Denture
Adaptation

Denture
Retention

Denture
Extention

Age group -0.09
(0.038)

1.000

Sex -0.01
(0.856)

-0.05
(0.281)

1.000

Education -0.01
(0.839)

0.03
(0.511)

-0.05
(0.223)

1.000

General Health ** 0.01
(0.823)

-0.04
(0.374)

0.08
(0.059)

-0.17
(0.000)

1.000

Denture Adaptation 0.20
(0.000)

0.04
(0.367)

0.04
(0.393)

0.01
(0.836)

0.06
(0.163)

1.000

Denture Retention 0.18
(0.000)

0.04
(0.362)

0.04
(0.344)

0.01
(0.756)

-0.01
(0.773)

0.52
(0.000)

1.000

Denture Extention 0.11
(0.009)

0.14
(0.753)

0.00
(0.973)

0.03
(0.500)

-0.02
(0.604)

0.20
(0.000)

0.24
(0.000)

1.000

Country 0.09
(0.045)

-0.20
(0.000)

0.06
(0.191)

-0.06
(0.172)

0.03
(0.532)

0,03
(0.437)

0.02
(0.727)

-0.04
(0.339)

* 24 people were excluded from this analysis, thus making a sample of 543 subjects.

** The correlation coefficients (and p values) that include Perceived General Health refer to a sample of 541 edentulous subjects.
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