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Foreword 

In 1985, as a result of the first International Collaborative Study on Oral Health Care 
Systems (ICS I), a monograph was published which stressed: 

( 1) that oral health is inseparable from health; 
(2) that in developing oral health programmes, priority should be given to 

preventive approaches, optimizing those factors in the environment and 
lifestyles which can bring about decisive improvements in people's 
health and quality of life; and 

(3) that the practical, action-oriented approaches proposed by ICS I to 
improve the management of oral health care and services could be 
easily adapted to various health, social and economic environments and 
should be used in all communities. 

The Second International Collaborative Study (ICS JI) has reaffirmed and 
implemented these three principles. The methodology proposed by ICS I has proved 
very valuable, as evidenced by the number of countries which since then have decided 
to join as full participants in the collaborative study. The methodology has also been 
used frequently in independent community studies. 

The impact of ICS I and its findings has been reinforced by the work done by the 
WHO Global Oral Data Bank. While ICS I has indicated the ways in which national 
programmes could best develop, the WHO Global Oral Data Bank has been providing 
updated information on past and current achievements, ongomg activities, and the 
extensive measures available to improve oral health. 

With appropriate policy guidance and a regular source of sound and validated data, 
it is possible to continuously improve oral health, not only in the industrialized countries 
but in every nation and community. The challenge is also set for researchers to 
distinguish practices that should be continueJ from those that should be changed; for 
administrators to formulate appropriate goals and programmes for oral health; for 
educators to ensure that adequate human resources are available in future, when oral 
health needs have become very different from what they are today; and for all health 
professionals to prepare for the changes to come. 

I refer to health professionals in general although the specific focus of ICS II is on 
oral health, because it is our conviction that specific areas of health are inseparable from 
health as a whole, and this must be reflected in practice. 

The series of multinational studies carried out shows that oral health can serve to 
document current trends in the health sector as a whole, its goals, programmes, costs and 
achievements. The Second ICS exemplifies the fundamental role which the World 
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Health Organization is playing in conducting and promoting research to improve 
preventive methodologies, to optimize their implementation, to promote efficient health 
care services and systems, and to update training programmes so as to ensure that 
appropriate health personnel are available to meet various needs in different 
circumstances. 

It is essential that health professionals, planners, administrators and researchers 
should acquaint themselves with this research and its outcomes. They should then be 
able to promote their wider application in all communities to improve the management 
of oral and other health services and enhance coordination in the health sector as a 
whole. 
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Hiroshi Nakajima, M.D., Ph.D. 
Director-General 

World Health Organization 



General Introduction 
Barmes, D. and Cohen, L. 

The initiative to perform international collaborative studies on oral health that 
would combine clinical and sociological data originated in the study by Kohn and White 
(1976) on medical care utilization conducted from 1967 to 1974. Despite its pioneering 
status, that study fell short of the ultimate objective of matching a clinical survey with 
interview and questionnaire data from the same sample of consumers. From the 1970s 
to the present, two large series of investigations making up the first and second 
International Collaborative Studies (ICS I and ICS II) have been performed, under the 
auspices of the World Health Organization (WHO), in a wide range of communities. 
While this type of research is forever at the mercy of societal and system changes, 
sometimes with drastic effects on study protocol rules, as will become clear in this 
monograph, it is fitting to note that rarely has a set of international studies in the health 
sector had such impact on the existing health systems of nations. 

The purpose of the ICS studies was and remains to compare oral health care systems 
and elements of those systems, using the epidemiological process, in order to discover 
the approaches that are effective in improving the oral health of communities, so as to 
guide all communities in confidence towards a system that best suits their health and 
social status. The results are of vital importance, not only to see what has been achieved 
but also to assess how systems that have been appropriate in the past need to change in 
order to cope with the rapid and massive changes in oral health status occurring in many 
countries. Therefore, in selecting the participants in ICS I - conducted from 1973 to 
1981 - there was unequivocal emphasis on systems that had been in existence for at least 
20 years and were well enough funded and organized to provide a solid reporting basis 
against which the value of the achievements of each system could be measured (Cohen, 
1987). Though on the surface this emphasis could be construed as focusing on the needs of 
the highly developed/industrialized countries, the aim was exactly the opposite. The study 
was intended to show what had been "tried and succeeded", or "tried and failed", for what 
reasons and at what cost, in the hope that the most effective approaches would be chosen for 
all those developing countries just approaching the realization that oral health was no longer 
a heritage maintained without effort, but needed a carefully planned preventive and 
complementary curative national oral health programme. 

The outcome of ICS I was spectacular in its impact on the remodelling of existing 
systems, even though the findings suffered from the fact that data was collected at only one 
point in time. That result suggests that the criticism labelling ICS I as a study only for the 
"haves" had some basis. However, less obvious but nevertheless substantial benefits came 
through the WHO oral health programme, because the lessons learned from ICS I were 
applied in many developing countries where WHO collaborated with health ministries in the 
development of appropriate national oral health plans. 

3 
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Because of the impact of ICS I and the desirability of having a further set of data by 
which to gain some insight into the effects of national systems over time, WHO, in 
collaboration with the Center for Health Administration Studies (CHAS) at the University of 
Chicago, decided to conduct a second international collaborative study of oral health care 
systems (ICS II) (Leclercq, I 990). The study was undertaken from I 988 to I 992 at seven 
sites in five countries: Erfurt, Germany; Yamanashi, Japan; New Zealand; Lodz, Poland; and 
three sites in the United States of America, Baltimore and two Indian Health Service sites for 
the Navajo and Lakota peoples. It was also hoped to add some sites from developing 
countries which had reached the stage where oral health was being given a middle-level 
priority. However, funding and administrative difficulties proved to be insurmountable 
problems atthe time. Eventually, the countries participating in ICS II included several which 
had taken part in ICS I and several others which were performing this type of study for the 
first time. Three additional sites: Rhone-Alpes, France; Latvia; and San Antonio, United 
States also participated; unfortunately, with the exception of the clinical examination data 
reported in Chapter 7, the findings from these sites were not available in time to be included 
in the main analysis. 

ICS I aimed at identifying the relationships between the basic structural 
components of oral health care delivery systems, oral health status and the economic 
costs of care, and focused on human resources in oral health care systems (Arnljot et al., 
I 985). While ICS II followed logically from ICS I, its goals were significantly broader 
in scope. The aim was to investigate how factors in the oral health care system, the 
socioenvironmental characteristics and the individual characteristics of the populations 
served affected three sets of oral health outcomes: oral health behaviour, oral health 
status, and oral quality of life. Though the underlying intention was to keep the same 
research instrument in order to maximize the comparison between the two ICS studies, 
a number of both clinical and questionnaire/interview items had to be changed to be sure 
that the best possible data were collected, including more emphasis on behavioural 
rather than system information (availability, accessibility, acceptability). During the 
lapse of time between the two studies many changes occurred which had important 
effects on the response to a study of this type. The whole concept of linked clinical and 
questionnaire/interview data collection raised problems even at the time of ICS I. 
Resistance to each of these means of data collection has hardened in recent years, 
intensified by a perception of excessive surveying on a wide range of subjects. 
Furthermore, the social and political changes of various types across the different 
populations sampled, as well as spiralling research costs combined to cause many 
sampling problems for ICS II despite intense efforts to overcome these difficulties. 

Nevertheless, ICS II has achieved the main goal of providing for all nations, both 
participant and non-participant, both highly developed and developing, a further 
comprehensive set of data which, when used together with those from ICS I, should 
enable administrators to plan national and subnational oral health programmes most 
relevant to their present and evolving oral health status (Barmes, I 994). It is hoped that 
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detailed study of these findings will not only help in solving existing problems, but will lead 
to use of the ICS approach at any community level in reaching solutions on the care system 
needed, whether by modifying an existing system or by making radical changes. 

In presenting the results of ICS II, this book focuses on the factors that influence 
people's personal oral health practices and use of oral health services, and emphasizes how 
these behaviours are linked to health status and quality of life. Chapter 1 describes the 
research issues involved and the methods employed in the study. Chapter 2 gives details 
of the socioenvironmental characteristics and the oral health care system at each study 
site. This information provides the context for subsequent chapters, which examine and 
compare the relationships between these variables and oral health outcomes for 
individuals at each study site and consider the factors involved. Chapters 3, 4 and 5 
focus on the analysis of the first set of oral health outcome variables, oral health 
behaviour. Chapters 6, 7, 8 and 9 cover the second set, oral health status, and chapters 
10, 11 and 12 the final set, oral quality of life. The concluding chapter highlights some 
of the main findings of ICS II and considers their implications. Further details of the 
procedures, questionnaires and forms used in the study are provided in a series of Annexes. 

5 





1 Research Issues and Methodology 
Chen M., Lyttle C.S., Andersen R., Barmes D., Leclercq M.H. 

Cross-national research has a long and well established tradition as an analytical 
strategy in the social sciences, and social scientists such as Comte, Marx, Durkheim and 
Weber have made great theoretical contributions through their comparative studies of 
various societies (Berting, 1982). The cross-national approach is particularly valuable 
for establishing the generality of findings and the validity of interpretations derived from 
single-nation studies (Kohn, 1989). In fact, as pointed out by Przeworski & Teune 
(1982), social science theories can only be confirmed if they are evaluated in settings 
with different systems. 

As international interdependence, global trade and worldwide networks of 
information technology expand, more cross-national studies are being initiated. Policy
makers and politicians are calling for such comparative studies to increase their 
understanding of national issues in order to better inform their decision-making (Oyen, 
I 990). The numerous books and articles that have now been published on the subject 
of cross-national research demonstrate just how popular it has become (e.g. Kohn & 
White, 1976; Szalai et al., 1977; Armer & Marsh, 1982; Niessen & Peschar, 1982; Ragin, 
I 987; Kohn, I 989; Boswe11 & Dixon, 1990; Oyen, 1990; Wong, 1990). 

Cross-national research also offers many practical applications in the health field. 
For instance, it provides those who formulate and implement national health plans with 
a means of learning about the successes and failures of one another (White, 1976). 

During the last two or three decades, dental caries rates have been declining in 
industrialized countries while incidence in some industrializing countries has increased, 
in several cases dramatical1y. As a result, both groups of countries are responding with 
changes in the emphasis and direction of their oral health care systems. So far, however, 
few cross-national studies have been conducted in the area of oral health, owing to the 
prohibitive costs, time and other resources involved. Consequently, the literature is 
mainly limited to reports of single-country or single-site studies. This leaves oral health 
policy-makers, professionals and researchers with wide theoretical and practical gaps. 
Many explanations and interpretations of phenomena related to oral health (e.g. poor 
oral health status or the adoption of recommended oral health behaviour) derived from 
single-country or single-site studies cannot be generalized to other countries or 
situations. For example, it is not possible to know for sure whether the finding that "a 
lower socioeconomic status leads to poor oral health status" in a single country is 
generally true or is unique to that particular country. In the practical sense, countries 
have been deprived of opportunities to evaluate their current status and improve their 
own oral health outcomes (e.g. oral health service utilization and oral health status) by 
comparing themselves with others. Such comparisons allow them to understand and 
learn about the strengths and weaknesses of their own and other oral health care systems. 
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1. 1 Research objectives 

To address the practical and theoretical issues described above, ICS II established three 
major research goals. The first was to describe each of the seven study sites according to ( 1) 
oral health outcomes, including oral health behaviour, oral health status and oral quality of 
life; 1 (2) social group differences in oral health outcomes, and (3) differences between 
individuals in each of the oral health outcomes. For all three of these dimensions, the sites 
were compared to gain a better understanding of the status of each site. The second goal was 
to investigate how the socioenvironmental and oral health care system characteristics of the 
various sites were related to: (1) differences in the status of their oral health outcomes; (2) 
differences in the magnitude of gaps between social groups in these outcomes; and (3) 
differences in the explanatory factors for these outcomes. The final goal was to test whether 
certain explanations for the three sets of oral health outcomes derived from previous single
country studies could be generalized to all the sites in the study. 

1.2 Theoretical model 

A theoretical model was developed to guide the ICS II research design and analysis 
(Figure 1.1 ). Although several theoretical models have been developed to explain 
determinants of oral health behaviour (Petersen & Holst, 1995) and oral health status 
(Slater & Shuval, 1976; Markkanen, Rajala & Paunio, 1983; Hamp et al., 1984; Arnljot 
et al., 1985; Maizels, Maizels & Sheiham, 1991 ), they do not incorporate all three oral 
health outcomes. The ICS II theoretical model is derived from an integration of existing 
oral health behaviour and oral health status models and the general health models of 
Andersen (1976) and Blum (1973). As indicated in Figure 1.1,2 the factors affecting the 
oral health outcomes of an individual can be categorized at two levels, the individual 
and the system. 

The ICS II model postulates that an indiyidual's oral health behaviour (including 
oral hygiene practices and oral health service utilization), as the intermediate outcome 
variable, is affected by his or her predisposing and enabling characteristics. In other 
words, characteristics such as sex, education, occupation and health beliefs 
"predispose" an individual to engage or not engage in certain oral health behaviour, 
while enabling variables, such as income, having or not having a usual source of oral 
health care, residence and family size, represent conditions that might facilitate or 
impede the individual's practice of such behaviours. Furthermore, these personal 
characteristics are influenced by the system-level variables - socioenvironmental 
characteristics and the oral health care system. These variables are considered further in 
section 1.6. 
1 Oral quality of life is the term used to refer to the impact of oral health problems on an individual's quality of life. This concept is 
discussed further in section 1.6 and in Chapters 10·12. 
2 The model shown in Figure 1.1 is a refined version of the model used in the ICS II research protocol (copies of which are available 
on requestfrom the Oral Health Programme, Division of Noncommunicable Diseases. World Health Organization, 1211 Geneva 27, 
Geneva, Switzerland). There are two major differences: (1) the revised model clearly distinguishes the individual- and system-level 
factors; and (2) oral health status and oral quality of life are now categorized separately because their causal relations differ. 
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The model also postulates that an individual's personal characteristics and oral health 
·behaviour affect his or her oral health status, as measured mainly by dentition and 
periodontal status. As the model indicates, both personal characteristics and oral health 
behaviour operate under the influence of system-level factors. Finally, the model 
postulates that an individual's oral quality of life is determined, directly and indirectly, 
by his or her personal characteristics, oral health behaviour and oral health status, all of 
which are influenced by the system-level factors. 

These hypotheses are general in nature. Later chapters describe the testing of specific 
research hypotheses concerning the impact of the system- and individual-level factors on an 
individual's oral health behaviour, oral health status and oral quality of life 

1.3 Study design 

The WHO/CHAS central team developed a research protocoP describing the objectives, 
organization, resources and methods of ICS II. The protocol included instructions for 
sampling, data collection, data processing and data analysis. During the ICS II inaugural 
meeting held at WHO headquarters, Geneva, Switzerland in February, 1987, the WHO/ 
CHAS team presented the overall research design and data collection materials to 
representatives of the participating countries and study sites for discussion. The materials 
were revised in the light of the many comments and suggestions made at the meeting. 

It was recognized that many social science concepts, including those relating to health 
and oral health are largely determined by context and cannot be compared because they are 
unique to each location. However, it was held that the oral health outcomes at each study site 
could be measured and expressed as general variables that could be compared across all the 
sites. Efforts were therefore made to ensure that the procedures employed at each phase of 
planning and implementation, including the study design, sampling, the design of 
questionnaires and clinical examination forms, and data collection, processing and analysis, 
would promote comparability. 

In accordance with the protocol, the oral health outcomes in three different age groups 
at seven study sites in five countries were compared. The data were collected primarily 
through population-based social surveys. Examinations provided the necessary clinical data 
on individual oral health status. Aggregate secondary data concerning the 
socioenvironmental characteristics and oral health care system at each site were also 
collected. 

1.4 Sampling 

In choosing the sites for ICS II, the aim was to obtain a broad representation of regions, 
with diverse types of oral health care systems in terms of organization and financing (e.g. 
3 WHO/ORH/EIS/ICSII 88.1 
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public versus private systems), the presence of an organized school oral health services 
programme, and exposure to fluoride. However, there were certain practical constraints: 
countries needed to be interested in participating and were required to have access to 
sufficient human, financial and material resources to conduct the study. Unfortunately, the 
latter criteria prevented the inclusion of any African or South or Central American countries. 

Individuals in three age groups were studied: children aged 12-13 years, adults 
aged 35--44 years, and adults aged 65-74 years. Data were collected from all three age 
groups at each site; however, for the oldest group in Yamanashi, Japan, the sociological 
component of the study was completed too late to be included in most analyses reported 
here. Similarly, data collection at the three additional sites was not completed early 
enough to be included. However, some findings from the clinical examinations are 
included in Chapter 7 for the group aged 65-74 years in Yamanashi, and for all age 
groups in San Antonio, USA, Latvia and Rhone-Alpes, France. Data collected for 
children aged 6-7 years in Baltimore and adults aged 20-24 years in New Zealand are 
not included in this report, since comparable age group data were not collected at other sites. 
However, they are sometimes mentioned in the discussion. 

Since it was recognized that few countries would have the resources required to conduct 
a survey of their entire country, recommended guidelines were established for the selection 
of study areas, target sample sizes and sampling methodology. First, the selected study sites, 
also called "defined administrative units" (DAUs), should be served by an oral health care 
delivery system that was at least 15 years old, and was typical of the country or a significant 
portion thereof. This was to ensure not on] y that the results of the study would be relevant 
to the whole of each participating country, but also that the observed outcomes could, for the 
most part, be attributed to the oral health care delivery systems in place. Secondly, in order 
to guarantee a large and diverse population from which to draw the samples, the DAU should 
contain a non-institutionalized population of at least 300 OOO, with more than one-third 
residing in urban areas. Thirdly, the selected DAU should have an oral health care provider
population ratio of at least I :3000.4 Fourthly, a target sample size of I OOO was established for 
each age group to ensure adequate sample sizes. This recommendation was based on a power 
analysis of the sample sizes required to detect the observed differences at the 0.05 confidence 
level in 70% and 80% of the samples. The differences used were the observed differences 
between the urban and rural populations in ICS I in the proportions of people brushing their 
teeth and visiting a dentist. Finally, the samples should be drawn as probability samples from 
sample frames known to include at least 90% of the population. 

Since each country has its own unique characteristics, it was recognized that it 
would not be possible to follow these guidelines in all instances. For example, in Poland 
the DAU was not a single contiguous area, and the Indian Health Service sites in the 
United States were divided to reflect the diversity and geographical spread of the area. 

• Questionnaires were administered to samples of oral health care providers at most sites to gain an understanding of the patterns 
and characteristics of the current oral health care practices and providers. The data obtained are not reported here. 

11 
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Finally, while all sites met the guidelines regarding the sample frame and selection process, 
few actually achieved the target of I OOO cases per age group. 

Geographically, each site consisted of a DAU (Table I. I). All non-institutionalized 
individuals residing within the DAUs and of the appropriate ages were eligible for study. 
Interviews and clinical examinations were conducted from 1988 to 1992, depending on 
each site's schedule, resulting in a total of 14 252 completed questionnaires and 11 717 
completed clinical examinations (Table 1.2). In general, the adult samples were selected 
using either an area probability sampling methodology or population lists; children were 
selected from the schools located in the study areas. The particular methodologies for 
sample selection used at each of the seven main sites are described below. The sites 
themselves are described in greater detail in Chapter 2, where information on the three 
additional sites can also be found. 

Table 1.1 ICS II sites: DAU definitions and fieldwork periods 

Site Sample Fieldwork period DAU definition 

Erfurt, Children April-June 1991 Six contiguous areas in the state of ThOrigen: 
Gennany Adults April-June 1991 Erfurt Stadt, Erfurt Land, Weimar Stadt, 

Weimar Land, Sommerda and Arnstadt 

Yamanashi, Children Nov-Dec 1991 Yamanashi Prefecture, located west of Tokyo 
Japan Adults Nov 1991-Jan 1992 

New Zealand Children 1988 The whole of the country 
Adults 1988 

Lodz, Poland Children Jan-June 1989 Two close but not contiguous areas 
Adults July-Nov 1989 constituting the city of Lodz and the nonurban 

portion of the province of Piotrkow, in central 
Poland 

Baltimore, Children March-May 1990 Six contiguous areas in the state of Maryland: 
USA Adults June-Nov 1990 Baltimore City, Baltimore County, Anne 

Arundel County, Carroll County, Harford 
County and Howard County 

IHS Navajo, Children April-May 1990 Two reservations located in the states of New 
USA Adults March 1990-Dec 1991 Mexico and Arizona: Shiprock and Chinle 

IHS Lakota, Children Nov 1989-May 1990 Two reservations located in the state of South 
USA Adults July 1989-March 1991 Dakota: Rosebud and Pine Ridge 

DAU, defined administrative unit; IHS, Indian Health Service 
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Table 1.2 DAU populations, selected sample sizes, numbers of respondents and 
response rates 

Numbers of respondents Response rate(%) 
Age 
group 
(years) 

DAU Sample Clinlcal Clinical 
Sita population size• Survey exam. Both Survey exam. Both 

Erfurt, 12-13 12 915 1 159 1 050 1 050 1 050 91 91 91 
Gennany 35---44 66 966 1 354 570 570 570 42 42 42 

65---74 33 906 1 3i7 645 645 645 49 49 49 

Yamanashi, 12-13 36 906 1 1371 1101 1 080 1 0521 97 95 93 
Japan 35---44 123 643 1 163 848 660 660 73 57 57 

New Zealand 12-13 272 270 t 1 074 1 027 1 027 1 027 96 96 96 
35---44 430 629 1 438 849 692 692 59 48 48 
65---74 202 591 945 577 484 484 61 51 51 

Lodz, Poland 12-13 104 650 b 1 2291 991 811 811 81 66 66 
35---44 185 661 1 062 844 601 601 79 57 57 
65---74 78 628 1 039 855 673 673 82 65 65 

Baltimore, 12-13 32 608 
9531 

373 373 373 39 39 39 
USA 35---44 393 688 1 303 979 313 313 75 24 24 

65---74 139 499 1 163 834 243 243 72 21 21 

IHS Navajo, 12-13 1 915 c 564 496 476 457 88 84 81 
USA 35---44 7 357 567 491 414 405 87 73 73 

65---74 2 071 589 531 493 482 90 84 82 

IHS Lakota, 12-13 1 067 621 408 375 371 66 60 60 
USA 35---44 2 358 669 449 404 396 67 60 59 

65-74 713 427 334 333 324 78 78 76 

DAU, defined administrative unit; IHS, Indian Health Service. 
"The number of age-eligible individuals in the sample was either known or estimated depending on the sampling methodology. 
• Population aged 10-14 years. 
c Population in grades 5---8. 

Erfurt, Germany 

The site consisted of six contiguous areas in the state of Thtiringen: Erfurt Stadt, Erfurt 
Land, Weimar Stadt, Weimar Land, Sommerda and Amstadt. 

Adults 

For both adult age groups, single-stage, stratified samples were drawn. Separate lists 
were extracted for each age group from population lists for the six contiguous areas, with 
samples selected by a fixed-interval, random-starting point methodology. Different 
intervals were used to select participants in the two age groups but, within age groups, the 
same interval was used in each of the sampled areas. Selected individuals were sent a letter 
inviting them to participate in the study. The letter gave them three different time periods to 
choose from, during which they were to go to a central location to be interviewed and 
examined. A second, similar letter was sent to a randomly selected subsample of first round 
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non-respondents. The final response rates were 42% for adults aged 35-44 ( 1354 sampled), 
and 49% for those aged 65-74 (1317 sampled). 

Children 

The sample was selected by a two-stage, stratified, random selection process. The 149 
schools were stratified by area and, within a given area, the number of schools selected by 
simple random sample was determined by the area's fraction of the total population. One 
sixth grade and one seventh grade class were selected by simple random sample in each of 
the 41 selected schools. All students in selected classes were surveyed and examined, and 
data from those not eligible on grounds of age were subsequently removed. All told, 91 % of 
the eligible students (total 1159) were examined and completed the survey. 

Yamanashi, Japan 

The DAU consisted of Yamanashi Prefecture, located west of Tokyo in the centre of 
Honshu - the same area as covered in ICS I. 

Adults 

The sample of adults aged 35-44 years was selected by a mixed two- and three-stage, 
stratified, random selection process. A sample of adults aged 65-74 was also drawn, but was 
selected too late to be included in primary analyses. Enumeration districts were stratified as 
urban (Kofu city), suburban (six cities and four towns), and rural (34 towns and 19 villages). 
The rural stratum was further divided into four substrata based on the size of the age-eligible 
population. The urban stratum was further stratified into three substrata (business-shopping, 
shopping-residential and residential), with the shopping-residential and residential zones 
again further stratified, by population density. The suburban stratum was subdivided into 
towns and cities, with towns constituting a final stratum. Two of the four cities were selected 
by simple random sample, and then each was stratified into business-shopping and 
residential zones. Within each selected suburban city, both zones were stratified by a 
subjective assessment of the level of urbanization. This process resulted in 15 urban 
substrata, 14 suburban substrata, and four rural substrata. 

The final stages of selection were identical for all strata. One or more town or 
enumeration districts were selected from each stratum, with all towns or districts in a given 
stratum having an equal chance of being selected; individuals were selected from each with 
a probability in proportion to population size. If more than one town was selected, each was 
proportionally represented. Individuals were selected by simple random sample from 
comprehensive lists of residents aged 35-44 years; 73% of the sample (total 1163) completed 
the survey, and 57% were examined. 

Children 

The sample was selected by a two-stage, stratified, random selection process with a 
supplement. Yamanashi Prefecture contained 97 public middle schools, one private middle 
school, and one national middle school. The private and national schools contained a total 

14 



1 RESEARCH ISSUES AND METHODOLOGY 

of 348 students in the first grade of middle school. Both of these schools were excluded from 
the study. The remaining schools were stratified as urban, suburban or rural. The selection 
of schools differed for each stratum. All middle schools in Kofu (the urban stratum), and all 
schools in the suburban cities and towns selected for the adult survey were selected for study. 
In the suburban areas ofTsuru and Enzan, all schools were selected, whether or not they were 
in the particular districts selected for the adult survey. One school in each of the rural towns 
and villages selected for the adult survey was selected for study by simple random sample. 
One rural school refused to participate in the study. 

The main sample yielded 32 schools. To achieve the target of 35 schools, a 
supplement of three schools was drawn, two suburban and one rural, to maintain a 
representative sample of the population. The selection of schools differed for the 
suburban and rural areas. Two cities were selected by simple random sample from 
among the six suburban towns and cities that had not been included in the adult study. 
One school in each city was selected by simple random sample. One town was selected 
by simple random sample from among the 39 towns and villages that had not been 
included in the adult study. This town had one middle school, which was selected for study. 

The procedure for selecting students was identical for all schools. The school principal 
was instructed to select at random one first grade class, and all students in the selected classes 
were included in the sample. The total eligible number was 1137, with a response rate of97% 
for the survey and 95% for the clinical examination. 

New Zealand 

The New Zealand DAU consisted of the entire country. 

Adults 

Adults in both age groups were sampled using a two-stage, stratified, cluster procedure. 
All the census meshblocks or primary sampling units (PS Us) in New Zealand were divided 
into 94 strata according to demographic characteristics. Two PSU s were randomly selected 
from each urban stratum (yielding 166 total urban PSUs) and one PSU was randomly 
selected from each rural stratum (yielding 11 total rural PSUs). Using the 1986 census 
listings, 56% of the dwelling units (DUs) in the urban PS Us were randomly selected to be 
screened for the older age group; in rural PSUs, 100% of DUs were selected. Of those 
screened, 57% were randomly selected to be screened for the younger age group. All eligible 
individuals within the selected DUs were selected to be interviewed, yielding samples of 
1438 adults aged 35-44 years and 945 adults aged 65-74 years. Of the former, 59% 
completed the survey and 48% were examined; of the older group, 61 % completed the survey 
and 51 % were examined. 

Children 

Children were selected using a four-stage, stratified, area-probability procedure. Area 
units were defined as consisting of, on average, 12 PSUs in urban areas and single PSUs in 
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rural areas. Areas were selected if they contained a selected adult PSU. All schools in the 
selected areas attended by children aged 12 and 13 years were eligible for sampling in the 
second stage; 50 schools were selected with a probability in proportion to the number of 
eligible students in attendance. This process was designed to give each student, rather than 
each school, an equal chance of being selected. The selected schools contained 324 eligible 
classes; of these, 66 were randomly selected. The selected classes contained 1480 students, 
and of these 1074 were randomly selected for the final sample. All told, 96% completed the 
survey and were examined. 

Lodz, Poland 

The site included the city ofLodz and an adjacent rural area in the province of Piotrkow 
- the same area as covered in ICS I. 

Adults 

The samples were selected using a mixed two- and three-stage, stratified, list-sampling 
methodology. The urban stratum consisted of the city of Lodz, while the towns and 
communes stratum consisted of the rural portion of Piotrkow. Half of the sample for each age 
group was drawn from each area. In the urban area, a three-stage, cluster design was used to 
select participants. Two of the five districts of Lodz were selected with equal probability. 
These two districts (Baluty and Gorna) were the same as those covered in ICS I. Within each 
district, a 10% sample of subdistricts was drawn as a fixed-interval list sample with a random 
starting point. In the rural area, a two-stage, stratified, cluster design was used. The province 
of Piotrkow consists of the city of Piotrkow ( which was excluded from the study), 10 towns 
and 45 communes. Three towns and 10 communes were selected by simple random sample. 
In each selected subdistrict, town and commune the two adult samples were drawn using a 
fixed-interval, random starting-point methodology from the age-eligible population listed on 
the voting roles. This yielded samples of 1062 adults aged 35-44 years and 1039 aged 65-
74 years. The response rates for younger adults were 79% for the survey and 57% for the 
examination; the rates for the older group were 82% surveyed and 65% examined. 

Children 

The sample was selected using a four-stage, stratified, list-sampling methodology. 
School districts corresponding to the areas for the adults samples were listed first. Two 
additional towns were added in Piotrkow from among the seven that were not selected 
for the adult samples. This first stage of selection resulted in two urban school districts, 
five school districts associated with towns in Piotrkow, and 10 school districts associated 
with communes. Within each school district, schools were selected by simple random 
sample and, within each selected school, grade levels and then classes were selected by 
simple random sample. All age-eligible students within a class were selected for study. 
The final sample of children was 1229, of whom 81 % were interviewed and 66% 
examined. 
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Baltimore, Maryland, USA 

The site consisted of the city of Baltimore, together with Baltimore County and four 
adjacent counties - the same area as covered in ICS I. 

Adults 

The samples were selected using a three-stage, stratified, cluster, area-probability, 
household survey. In the first stage, 1980 United States Census blocks or aggregations 
of blocks were drawn from a sampling frame implicitly stratified by the type of area 
(urban, suburban, rural) and the age and race composition of the population. At the 
second stage, areas found to have more housing units than required were subsampled 
into smaller areas. Housing units in these areas were listed to form the sample frame for 
the third and final stage of sampling, in which housing units were selected to be screened 
for age-eligible residents. The number of housing units assigned to be selected from 
each area was calculated to achieve approximately equal unconditional housing unit 
selection probabilities. Since adults aged 35-44 years were more prevalent than those aged 
65-74 years, 8303 housing units were screened for the older group and, of these, 3853 were 
also screened for the younger group. This yielded final sample sizes of 1303 adults aged 35-
44 years and 1163 aged 65-7 4 years. Of the younger sample, 7 5 % completed the survey and 
24% were examined; 72% of the older group completed the survey and 21 % were examined. 

Children 

Children were selected using a two-stage, stratified, cluster design. Of the 242 public, 
private and parochial schools containing sixth, seventh and eighth grade classes, 40 were 
selected using a probability proportional to anticipated enrolment. The school sample frame 
was implicitly stratified by county, school type, and school size as measured by enrolment in 
the sixth to eighth grades. Two of the public school districts (Anne Arundel and Howard 
counties) refused to participate, and seven additional schools did not participate for various 
reasons. In the 24 participating schools, list samples were drawn from the full school roster 
of age-eligible students. Differential selection probabilities were applied within each school 
so that each student would have an equal chance of being selected. The final sample included 
953 children, of whom 39% completed the survey and were examined. 

IHS Navajo, USA 

The DAU comprised two reservations for the Navajo people, Shiprock and Chinle, 
located in the states of New Mexico and Arizona. 

Adults 

Separate, unduplicated lists were compiled for each reservation and age group from the 
IHS hospital patient lists, which were estimated to cover about 95 % of the population served. 
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The samples were then drawn by fixed interval with a random starting point, yielding 567 
persons aged 35-44 years and 589 aged 65-74 years. Of the former, 87% completed the 
survey and 73% were examined; of the older group 90% completed the survey and 84% were 
examined. 

Children 

The sample was drawn using a single-stage, stratified methodology with a supplement. 
Schools in Shiprock having sixth and seventh grades were stratified into large and small 
strata, according to the number of children in these grades in each school. Schools in Chin le 
with fifth to eighth grades were stratified into large, medium and small strata, according to 
the number of children in these grades in each school. In each stratum, classrooms were 
randomly selected with each classroom having an equal chance of being selected. Data were 
collected from all students in selected classrooms and age-ineligible students were excluded 
afterwards. 

Unfortunately, in Chinle, the only school in the large stratum refused to participate. A 
second sample of classrooms was therefore drawn from the medium and small strata from 
among those not already selected, again in proportion to the number of classrooms in the 
strata. The final sample included 564 students, of whom 88% were surveyed and 84% 
examined. 

IHS Lakota, USA 

The DAU consisted of two reservations for the Lakota people, Rosebud and Pine 
Ridge, in the state of South Dakota. 

Adults 

Within each reservation, patient names and addresses were obtained from the IHS 
hospital patient lists for both age groups, resulting in four sample-frame lists. Duplicates 
were removed and samples were drawn using a fixed-interval, random-starting point 
methodology. The final sample sizes were 669 adults aged 35-44 years and 427 aged 65-7 4 
years. Of the younger group, 67% completed the survey and 60% were examined; 78% of 
the older sample were surveyed and examined. 

Children 

Lakota children were selected using a single-stage weighted probability design. A total 
of 17 schools were selected with a probability in proportion to the projected number of 
students in the sixth and seventh grades in each school from the list of schools on both 
reservations. Projected numbers of students were obtained during the summer prior to 
the study year. All sixth and seventh grade students in selected schools were included 
in the final sample of 621 eligible students. Students returning to school in the autumn 
were requested to ask their parents to sign permission forms to participate in the study; 
66% completed the survey and 60% were examined. 
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1.5 Variables 

As indicated in section 1.3, ICS II took into account individual- and system-level 
variables. The former included personal characteristics and oral health outcomes, and the 
latter included socioenvironmental characteristics and the nature of the oral health care 
system. 

Personal characteristics were divided into predisposing and enabling variables. 
The former included sex, level of education and occupation, perceived general health 
status and health beliefs. According to the Health Belief Model,5 health beliefs, which 
include the perceived seriousness of oral disease, importance of oral health, benefits of 
brushing, flossing, oral health service visits, and the number of perceived barriers (fear, being 
too busy, lack of services) to obtaining oral health care, influence the individual's 1 ikelihood 
of engaging in various health behaviours. Enabling variables facilitate or impede oral health 
behaviour, and included the level of income, residence (more or less urban), family size and 
having/not having a usual source of oral health care. 

The oral health outcomes investigated were oral health behaviour, oral health status 
and oral quality of life. Oral health behaviour, as an intermediate outcome variable, in 
turn comprised the oral hygiene practices of toothbrushing and flossing, and oral health 
service utilization. The oral health status parameters used were dentition status, measured by 
the number of decayed, missing and filled teeth; periodontal status, measured by the 
Community Periodontal Index of Treatment Needs;" and dentofacial anomalies, measured 
by the Dental Aesthetic Index.7 The variables used to measure oral quality of life were the 
number of oral health symptoms, perceptions of oral well-being, and social and physical 
functioning as affected by oral health problems. 

Annex 1 provides a more detailed list of the individual-level variables and their 
construction. 

Socioenvironmental characteristics were comprised of social, political and economic 
characteristics, socioenvironmental characteristics specific to oral health (i.e. diet, 
including sugar consumption, the availability of fluoridated toothpastes, and water 
fluoridation), and the resources and organization of the general health care system. Oral 

5 The Health Belief Model is a sociopsychological model developed in the 1950s to explain health behaviour. It postulates that an 
individual will not engage in certain health behaviour until he or she believes that (1) the disease will have serious consequences 
for himself or herself; (2) doing something about the disease is more important than doing other things; (3) the action will be of benefit 
for either preventing or alleviating the seriousness of the disease; and (4) the action will not cause anxiety or inconvenience, or entail 
high cost. For a detailed description of this model, see Rosenstock (1974). 
6 The Community Periodontal Index ofTreatment Needs (CPITN) indicates levels of periodontal conditions in populations for which 
specific interventions might be considered. For a detailed description, see Cutress, Ainamo & Sardo-lnfirri (1982). 

7 The Dental Aesthetic Index (DAI) is specifically designed to measure dental aestheiics. Using objective measures of occlusal 
conditions, it ranks a person's dental aesthetics on a scale of societal norms for socially acceptable dental appearance. It can also 
serve as an index of the need for orthodontic treatment by iridicating, for any set of occlusal measurements, the amount of deviation 
from social norms for aesthetic dental appearance. The categories, based on DAI scores, include minor or no anomaly, definite 
malocclusion with treatment elective, severe malocclusion with treatment highly desirable, and handicapping malocclusion (Cons, 
Jenny & Kohout, 1986; Cons et al., 1990). 
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health care system characteristics included the development of modern oral health care and 
the organization and financial, human and material resources of the system. Chapter 2 
provides a detailed description of all these system-level variables for each study site. 

1.6 Data collection, processing and analysis 

Data collection 

At each site a local research team was formed, generally consisting of a project director, 
an oral epidemiologist and three or four oral examiners, a survey sociologist, interviewers, 
and consulting economists and biostatisticians. The project director was an experienced 
researcher and manager who had established relations with national (and regional) 
government, and the research and oral health care communities. The director had overall 
responsibility for the project at the site, including team recruitment and supervision, and for 
liaison with the ICS II central team. The other members of the team were also generally 
experienced researchers with recognized expertise and skills in the research disciplines 
needed to carry out the study. Core staff, who worked on study design, instrument testing, 
data collection, data analysis and reporting, were involved in the project until its completion. 
The names of the project director and key researchers of each study team are listed in the 
Acknowledgments. 

Primary data were collected using surveys and clinical examinations. Secondary 
data were also collected to provide information on the socioenvironmental 
characteristics and oral health care system at each study site. 

The ICS II research protocol served as a reference for the local teams to guide data 
collection and to ensure the optimum possible measure of comparability between sites. 
In addition to the protocol, the central team also developed and distributed guidelines on the 
following to ensure understanding of the study by local teams and to standardize field 
procedures: 

power analysis 
list of variables 
pretest protocol 
examples of cross-tabulations for data analysis 
protocol for interviewer training 
protocol for the management of field work 
example of training materials. 

Members of the central team visited each study site and engaged in extensive 
communications throughout the study concerning overall research plans, survey plans, 
aggregate data collection, social survey instruments, clinical examination forms, and coding 
criteria and procedures. They coordinated the special interests of each country with the 
standardized procedures and questions to be used at all sites. They also worked with local 
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teams in the areas of interviewer trammg, data collection systems, quality control 
procedures, and methods for transmitting data to the central team. 

Social surveys 

Core questionnaires for children and adults were developed, in English, by the central 
team (Annex 2). The questions were designed to elicit information on the variables described 
in section 1.6. The questionnaires were then translated into the languages used at each site. 
In order to ensure accuracy and comparability, the translated questionnaires were translated 
back into English by a different translator. 

The prepared questionnaires were discussed extensively by the central and local 
teams during the central team's visit, to review and solve differences in translation and 
the associated meanings of each question. The primary purpose was to achieve conceptual 
equivalence between questions. A measurement is only conceptually equivalent if it satisfies 
two conditions: ( 1) it is valid for each countryistudy site; and (2) it is reliable or comparable 
between sites (Przeworski & Teune, 1982). Therefore, every effort was made to meet these 
two conditions. The questionnaires used were adjusted to allow for cultural differences 
while maintaining constancy of meaning, so that each site was assessed for conceptually 
equivalent information. 

The questionnaires were also pretested at each study site prior to the start of data 
collection using the pretest protocol, with the aim of resolving difficulties arising from 
language and sociocultural differences and any specific problems related to general data flow 
management and administration of the instruments. 

For the study itself, selected children and adults were asked to complete 
questionnaires. The questionnaire for children was self-administered, and filled out at 
school. It contained about 60 questions and took an average of 30 minutes to complete. The 
adult questionnaires were administered by an interviewer, usually in the respondent's home. 
They contained about 200 questions, and the interviews took an average of 40 minutes. 

Clinical examinations 

The oral examiners at each site were trained and assessed by an experienced 
epidemiologist, who also served in this capacity for ICS I. He spent 7-10 days at each 
site prior to the start of the examinations for this purpose. An inter-rater reliability 
correlation coefficient of 0.75 or better was required before an examiner was allowed 
to examine study subjects. Procedures for checking data reliability (inter- and intra
examiner reliability) and determining the correlation coefficient are described in a WHO 
document,8 which was discussed with and distributed to the local teams. 

8 Calibration of examiners for the International Collaborative Study of Oral Health Outcomes, Geneva, World Health Organization, 
1993 (document ORH/EIS/EPID.93.1); available on request from the Oral Health programme, Division of Noncommunicable 
Diseases, World Health Organization, 1211 Geneva 27, Switzertand. 
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The epidemiologist returned to each study site in the middle of the examination period 
for one week to reassess examiners. Checks for examiner bias and variance were carried out 
periodically. A random sample of 5% of the subjects was examined independently by two 
examiners, to permit an estimate of inter-examiner reliability during the data collection 
period. 

Examiners undertook an oral examination and completed a clinical examination 
form for each subject (Annex 2). 

Secondary data collection 

Sources of information included books and articles, published reports from government 
health agencies, the oral health profession, institutions that could provide data on the oral 
health care system, and administrators of the system. The central team developed a DAU and 
country aggregate data collection form for use in obtaining this information. The local and 
central teams completed this form jointly for each study site. The secondary data collection 
was important for a comprehensive description to provide a better understanding of the 
socioenvironmental and oral health service factors that influence oral health and behaviour 
outcomes. 

Data processing 

In order to ensure as high a level of consistency, quality and comparability as possible, 
all data were processed through a multistage sequence of checks, cleaning and imputation. 
Interview and clinical data were treated similarly, and both were reviewed in the field for 
completeness and correctness. 

Field supervisors reviewed all initial interview data and conducted spot checks 
throughout the interview period. In each country, editors/coders reviewed the data for 
each completed interview, specifically checking for out-of-range values and improperly 
executed skip patterns. At each stage, problems were referred back to the interviewer and, 
occasionally, to the respondent. 

At this point, the data were usually sent to WHO for data entry, although in some 
instances this was undertaken at the study site. The keyed data were screened for out
of-range values and improperly executed skip patterns at the site of data entry and at 
CHAS, where the data were sent for analysis. Additional processing at CHAS consisted 
of further screening for inconsistent values, missing value imputation (see Annex 3), 
variable construction (see Annex I), and weighting (see Annex 4). The final data sets 
were returned to the originating country and copies were stored at WHO and CHAS. 

Data analysis 

Data analysis, guided by the ICS II theoretical model, focused on the three sets of oral 
health outcomes: oral health behaviour, oral health status and oral quality oflife. Three main 
levels of analysis were conducted: to describe each of the outcomes; to address the social 
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group differences in outcomes; and to attempt to explain the differences through multivariate 
analysis using a range of predisposing and enabling predictors. Both quantitative and 
qualitative comparative methods were applied at all levels of analysis, and all data were 
weighted statistically to adjust for the probability of selection and non-response rates. Annex 
4 provides a description of the weighting procedures applied to each data set at each site. 
Furthermore, for all levels of analysis, standard errors and significance tests were adjusted 
for the clustering and stratification introduced by the complex sample designs used. Annex 
5 describes the procedures for calculating measures of standard error for each site. 

Descriptive analysis 

Univariate analyses were conducted for oral health behaviours, oral health status and 
oral quality of life at each site and the results were compared to the findings of ICS I and 
previous studies. Finally, the status of oral health outcomes was compared across all sites, 
with the aim of acquiring a better understanding of (1) oral health outcomes at each site (i.e. 
how well the site was doing in terms of these outcomes), and (2) the relations between status 
of oral health outcomes and socioenvironmental characteristics and the resources and 
organization of the oral health care systems. Student t-tests9 were used to determine the 
significance of differences between countries. Only statistically significant differences are 
reported. The comparative analysis relating system-level variables to oral health outcomes 
was primarily qualitative because there were only seven sites, and was based on a careful 
study of the relevant literature (reviewed in later chapters) and of the characteristics of the 
social, political, economic and oral health care systems of the sites (described in detail in 
Chapter 2). 

Analysis of social group differences 

Bivariate analyses were conducted in order to examine the social group differences (sex, 
education, income, and having/not having a usual source of care) in oral health outcomes for 
each site. Chi-square tests (for percentages) and t-tests (for means) were conducted to 
examine the statistical significance of social group differences. Finally, social group 
differences were compared across sites with the aim of determining patterns of social group 
disparities and relating these patterns to system-level factors. 

Analysis of explanatory factors 

Multivariate analyses were conducted on selected key oral health outcome variables for 
each site. Multiple regression analyses were conducted on the oral health outcome variables 
that were treated as continuous (e.g. the number of missing teeth and perceived health status 
measured with a Likert scale 10

). Logistic regression analyses were conducted on the 

9 The t-tests were conducted to determine the significance of d:fferences in each of the outcome variables (expressed as 
percentages or means) between every pair of study sites, taking into account standard errors. 
10 The Like rt scale is an ordinal measurement of a respondent's levei of certain status or agreement with an attitudinal or other 
statement. In ICS II, respondents' perception of their oral health status was measured by asking them to rate their status as excellent. 
very good, fair, poor, or very poor. 
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dichotomous outcome variables (e.g. brushing/not brushing more than once a day, having/ 
not having periodontal pockets, and avoiding/not avoiding laughing or smiling because of 
the appearance of teeth). 

The regression analysis models were developed systematically on the basis of the 
ICS II theoretical model (Figure 1.1 ). The independent variables chosen were selected 
because: (]) they had theoretical and policy relevance; (2) the literature suggested their 
potential importance; and (3) comparable measures were available at most sites. These 
regression models were used to examine how a single specific predictor affects oral 
health status after adjustment to correct for the effects of all the other predictors included. 
The effects of each predictor are shown in the tables in later chapters as: "standardized 
regression coefficients" in the multiple regression model; and "adjusted odds ratios" in the 
logistic regression model. The standardized regression coefficients show how the dependent 
variable changes in relation to each unit increase in the independent variable. The odds ratios 
indicate approximately how much more likely (or less likely) it is for the outcome to be 
present among people with one value of a predictor than among those with another. 

The results of the multivariate analyses for each study site were compared with those of 
other sites, to test the generality of the findings. Furthermore, differences in the patterns 
across sites were analysed according to system-level factors. 

Weighting 

Weights were developed for all of the ICS II data sets, and most of the tables in this book 
present weighted data. These weights served to adjust for different probabilities of sample 
selection and were constructed from selection probabilities, non-response rates, and post
stratification. The selection probability weight component corrected for the fact that, at most 
of the sites, individuals did not all have the same chance of being selected; the non-response 
adjustment corrected for differences in the rate of participation in surveys by different groups 
of individuals within a site; and the post-stratification weight component corrected for 
residual deviations in the samples from known population distributions, such as sex or type 
of residence. Final weights were constructed by multiplying the three components. A more 
detailed description of the construction of weights is given in Annex 4. Weights for the 
Baltimore study were developed by the Baltimore local team, while weights for all other data 
sets were developed at CHAS. 

Computation of standard errors 

The basic formulae used for computing standard errors and significance levels were 
different from those found in most introductory statistical texts because of the complex 
sampling designs used. Depending upon the degree of clustering and stratification, use of 
basic elementary formulae would have provided either an overestimate or an underestimate 
of the actual appropriate standard error levels. Standard errors were therefore calculated 
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using a software package for estimates based on complex multistage sample designs 11 (Shah 
1981 ), which uses the widely known first-order Taylor series approach. A more detailed 
description of the computation of standard errors is given in Annex 5. 

11 Software for Survey Data Analysis for Multistage Sample Designs (SUDAAN), version 5.30, Research Triangle Institute, Research 
Triangle Park, NC, 1991. 
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2 Study Site Characteristics 
Woseth, D. and Chen, M. 

The theoretical model for ICS II postulates that an individual's oral health behaviour and 
oral health outcomes (oral health status and oral quality of life) are influenced by more than 
individual characteristics. They are also directly or indirectly affected by system-level 
factors related to socioenvironmental characteristics - social, political, and economic 
characteristics; socioenvironmental characteristics specific to oral health; and the general 
health care system - and to the oral health care system. 

The current social, political and economic conditions in any country are a consequence 
of the historical processes of industrialization, modernization and urbanization. Although 
oral diseases have existed since prehistoric times, prevalence, particularly of dental caries, 
increased dramatically with the rapid onset of industrialization and its concomitant social 
changes (Sheiham, 1979). A clear picture of the industrialization process at each site is 
therefore important for an understanding of current oral health status. Furthermore, it has 
been shown that the socioeconomic and general health status of a society and social and 
health inequalities are closely related to oral health outcomes (Chen, 1995) and oral health 
inequalities (Petersen & Nortov, 1989; Chen, 1995) respectively. Information on these 
characteristics was therefore collected at all the study sites. 

Current oral health outcomes should also be viewed in the context of general historical 
development. For example, poor health status at a site may not only be attributable to 
inadequacies in its current socioenvironmental and oral health care systems, but also to the 
cumulative effects of various problems at the site or in the country as a whole over many 
years or even decades. 

ICS II also looked at three particularly important components of the socioenvironmental 
characteristics specific to oral health: sugar consumption and diet, the availability of 
fluoridated toothpastes, and water fluoridation. In addition, the financing, organization and 
resources available for general health care at each site were reviewed. 

2. 1 Social, political and economic systems 1 

The socioeconomic characteristics of the countries invo1 ved in ICS II are summarized in 
Table 2.1, which indicates the type of economy, per capita gross national product (GNP), the 
proportion of the population living in urban areas and the proportion of the labour force 
working in the agricultural, industrial and service sectors. 

1 Unless otherwise indicated, general information on countries was obtained from Encyclopedia Britannica (1994a-d). 
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Table 2.1 National socioenvironmental characteristics 

Site Economy 

FormerGDR Socialist/centrally planned 

Japan Free market 

New Zealand Free market 

Poland Socialist/centrally planned 

USA Free market 

Per capita 
GNP, 1987 

(US$) 

10749 

19582 

10058 

4543 

18595 

GNP, gross national product; GDR, German Democratic Republic 
Sources: Wor1d Bank, 1988; Siverd, 1991; Wor1d Bank 1991 

Erfurt, Germany 

Proportion 
living in urban 
areas,1990 

(%) 

76.9 

76.9 

84.1 

61.6 

74.0 

Proportion of labour force, 
1980 (%) 

Fanning Industry Service 

11 50 39 

11 34 55 

11 33 56 

29 39 33 

4 31 66 

The ICS II survey at this site was conducted in I 991, four to five months after the 
reunification of Germany. Because few changes (if any) in oral health behaviour and oral 
health status had occurred in this short period of time, the data generally reflect the effects of 
the system prevailing in the former German Democratic Republic (GDR) prior to 
reunification. 

The approximate population of the area covered by the former GDR at the time of the 
survey was 16 million. The study site comprised six districts - the cities of Erfurt and 
Weimar, and the rural districts of Erfurt, Weimar, Arnstadt and Sommerda- located in the 
south-westcornerofthe formerGDR. The most populous district was Erfurt, the capital and 
largest city of the state of Thiiringen, with a population of 210 4 7 4 (Statistisches B undesamt, 
1991 ). The site had a combined population of 489 653, with 55.3% residing in urban areas 
(Statistisches Landesamt Thiiringen, 1991 ). 

From 1815 to 1871, the former GDR was part of the German Confederation, an 
organization of loosely joined states. The first years of the Confederation witnessed the 
beginning of large-scale industry, when mechanization spread, transportation increased, 
factories were constructed and there was a significant population shift from rural to urban 
areas. Most of the German states joined together to form the German Reich in 1871 . From 
1890 to 1914, industrial growth soared, national wealth increased tremendously and, by 
1910, only 40% of the German people were Ii ving in rural villages. The First World War, the 
subsequent depression and the Second World War had devastating economic consequences 
for Germany. Following the Second World War, the GDR became a separate state and, with 
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Soviet occupation forces, began post-war reconstruction. The country's communist party, 
the Socialist Unity Party, assumed control of all significant government actions. 

The newly established GDR centralized state planning, nationalized industry and 
deprivatized agriculture. Particular emphasis was placed on the expansion of industry. 
Economic progress was made in the 1950s, but relatively modest advances prompted 
attempts at economic reforms, including decentralization of some aspects of the economy, in 
the early 1960s. Such reforms were discontinued, however, when plans for more centralized 
planning were adopted in I 968 (Economist Intelligence Unit, 1991 ). The 1970s were years 
of economically mixed fortune: the decade began well, but towards its end the goals of the 
five-year plans had not been met, the export industry was poorly developed, and foreign 
debts were growing. From 1984 to the late 1980s, economic indicators showed a markedly 
downward trend (Economist Intelligence Unit, 1991 ). 

Yamanashi, Japan 

Yamanashi prefecture is located in the centre of Honshu, Japan's largest island, about 
140 km west of Tokyo. It covers an area of 4 463 km2 and the population in 1985 was 832 
832 (Japan Bureau of Statistics, 1987), with approximately 47% residing in urban areas 
(Japan Bureau of Statistics, 1991 ). This is a considerably smaller proportion than in Japan 
as a whole, for which the figure is 76.9% (World Bank, 1990). 

Industrialization in Japan began during the Meiji Restoration in the mid-late nineteenth 
century, after over 250 years of the isolationist Tokugawa shogunate. During this period, 
transportation and communication facilities were modernized, literacy spread, and Western 
technology and machinery were imported and adopted successfully. 

Damage sustained during the Second \Vorld War necessitated large-scale 
reconstruction. Ruined industrial plants were rebuilt with technical resources from the past 
along with new technology. Between I 954 and 1967, GNP grew at an average annual rate 
faster than that of any other national economy in the world (Koschmann, 1993). During the 
1960s, Japan experienced unprecedented prosperity and a reduction in the proportion of the 
population living in rural areas as villages were deserted in favour of the cities. By the 1980s, 
Japan had become the second largest free-market economic power, ranking only behind the 
United States. 

New Zealand 

Data for ICS II were collected from the whole country by means of a nationwide survey. 
New Zealand lies in the south-west Pacific and consists of two main islands and a number of 
smaller islands. With a combined land area of 268 OOO km2, the country is similar in size to 
Japan (New Zealand Department of Statistics, 1987). In 1989, the population of New 
Zealand was approximately 3.3 million, a large proportion (84.1 % ) of which resided in urban 
areas (World Bank, 1990). 
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New Zealand was settled by Polynesians who eventually adopted the name Maori to 
distinguish themselves from European explorers who first began to arrive in the middle of the 
seventeenth century. European settlement began in the 1820s and increased greatly after 
Great Britain annexed New Zealand in 1840. The widespread construction of roads, bridges 
and railways followed. 

At the end of the nineteenth century, technological advances allowed New Zealanders to 
ship frozen meat to Europe. As a result, sheep farming, the basis for the European settler 
economy in New Zealand, brought prosperity and one of the world's highest standards of 
living to the nation. A relatively large proportion of the labour force was employed in 
industry, mainly the factory processing of farm products. The temporary isolation of the 
inter-war period stimulated the production of a wide range of manufactured goods. 
However, owing mainly to the slow growth of the economy of the United Kingdom (formerly 
the main destination of New Zealand's exports) and high tariffs against agricultural products, 
post-war economic growth in New Zealand was, until recently, among the slowest of 
developed countries (Hawke, 1985). New Zealand's post-war economic experience also 
reflects structural inefficiencies, which successive governments over the past ten years have 
sought to address. The benefits of these reforms are manifesting themselves in strong current 
economic growth. 

Lodz, Poland 

Bordering the Baltic Sea in east-central Europe, Poland has a land area of 3 I 2 683 km2
• 

In 1986 the population was approximately 37 .5 million. The ICS II site was located in central 
Poland and consisted of the city of Lodz ( 1987 population 844 900), and the less urbanized 
province of Piotrkow, excluding the city of Piotrkow (Poland Central Statistical Office, 
1987). Data collected during the study indicated that the proportions of residents living in 
urban areas in Lodz and Piotrkow were 91 % and 47.5%, respectively. 

The territory of today's Poland came under the rule of Russia, Prussia and Austria in the 
period from 1795 to 1918. Following Polish insurrections against ruling governments, 
policies of enforced German and Russian acculturation in the education systems resulted in 
an impoverished and mostly illiterate population, which was predominantly rural. 

Poland became an independent state in 1918, following the First World War. The war 
had claimed over 800 OOO Polish lives and had largely destroyed the limited industry that had 
developed from the late nineteenth century onwards. A lack of post-war capital greatly 
hindered the industrialization needed to advance an economy with a surplus agrarian 
population. At the end of the post-war depression, nearly two-thirds of the population 
depended on agriculture while only one-quarter derived income from industry. In 1931, the 
vast majority (72.6%) of the population resided in rural areas (Iskra, 1970), making Poland 
one of the least urbanized countries in Europe prior to the Second World War (Leslie et al., 
1980; Smith, 1989). 
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Following huge losses in population, assets and housing in the Second World War, a 
centralized socialist economy was established and plans for industrialization were instituted. 
Industrial establishments were nationalized and large farms were collectivized, while 
smaller farms remained in private ownership. Political power came to rest with the 
Communist Party following Soviet occupation (Shen, 1993). 

The economy experienced high growth rates in the 1950s, but consumption and the 
standard ofliving rose slowly. Worker disturbances, grievances and social discontent led to 
plans for decentralization of industrial planning in 1956-1957. Political crises led to a 
weakening of control in enterprise management from 1971 to 1973, but in 1974 the country 
began to recentralize those areas that had previously been decentralized. The economic 
depression of the late 1970s and early 1980s brought demands for economic and political 
reform from Solidarity, the first legal, independent union in communist Poland (Shen, 1993 ). 
Government blueprints in 1981 for more autonomy in enterprise management were not 
widely implemented. Political crisis led to the imposition of martial law, which lasted from 
December 1981 to July 1983. Subsequent economic reforms continued with only limited 
success, and in 1989 Solidarity attained government power (Economist Intelligence Unit, 
1990). 

Baltimore, USA 

Baltimore is located in the state of Mary land in the central coastal region of the eastern 
United States. The ICS II site consisted of Baltimore City and the five surrounding counties 
which cover an area of 5752 km2 and, in 1990, had a population of 2.38 million with the 
following racial breakdown: 72% white, 26% black and 2% other. Approximately 87% of the 
study population lived in urban areas (US Bureau of the Census, 1992). 

The United States Constitution was promulgated in 1787, following the American 
revolution. The nineteenth century was a time of settlement westward, and in the I 860s, the 
Civil War claimed approximately 525 OOO lives. The period from the end of the war to 1919 
was one of great industrial growth. Wage earners in the factories tripled in number from 1879 
to 1919, and the proportion of the labour force employed in non-agricultural sectors rose 
from 47% in 1870 to 73% in 1920. By 1920, more than 50% of the nation's people resided 
in urban areas (Encyclopedia Americana, 1994). 

Following the First World War, the country experienced a period of prosperity and an 
industrial boom from 1923 to 1929, followed by the Great Depression. The subsequent onset 
of the Second World War provided a boost to the economy,. which continues to be one of the 
world's largest economic powers in terms of GNP (Encyclopedia Americana, I 994). The 
city of Baltimore has become a major port and enjoys a balanced and diversified economy 
which also includes the manufacturing and the employment opportunities of the research and 
government agencies located in the Baltimore-Washington, DC area (Encyclopedia 
Americana, 1994). 
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IHS Navajo, USA 

This ICS II site consisted of two Indian Health Service units in the states of New Mexico 
and Arizona in the south-west of the country. The Chin le Service Unit, located in the interior 
of the vast Navajo reservation, is relatively isolated from mainstream influence compared to 
the Shiprock Service Unit at the reservation border. These two service units cover 19 968 
km2 and, in 1990, had a combined service population of 68 237.2 

It is thought that the ancestors of the modem Navajo migrated from the north to the 
south-west of the country between I OOO and 1400 AD. The Navajo subsisted by hunting 
animals and foraging for wild plants and, sometime later, farming. In the seventeenth 
century, the Spanish introduced domestic livestock to the Americas. The Navajo quickly 
adopted sheep herding as a major means of support (Wolfe, 1994 ). Initially, the 1800s were 
a time of conflict with the Spanish and then with the United States military after the United 
States seized control of New Mexico in 1846. In a military campaign in 1863-1864, herds 
were seized, crops destroyed and a great number of Navajo killed. The United States 
Government then moved most of the remaining Navajo people to a reservation, but 
subsequently found that the land was unable to support such a large population. Rather than 
continue to support the Navajo on rations, it negotiated the Treaty of 1868 to establish a 
reservation for them in their original territory of north-west New Mexico and north-east 
Arizona. The Government continued to provide some rations and to help the Navajo rebuild 
their war-shattered economy. By the 1880s and 1890s there was a period of economic 
recovery and relative prosperity (Kelly, 1968; Bailey & Bailey, 1986). 

Prior to the European-American occupation of the south-west, the Navajo were isolated 
in terms of trade and contact with non-Indian populations. As white settlers moved 
westward, however, federal Indian policy turned from isolation to assimilation, with 
government programmes on Western education, missionary activities, housing and dress. 
Success was limited as the Navajo resisted these assimilation attempts. At the turn of the 
century, government controls tightened. School enrolment of the Navajo increased and trade 
and contact with European-American culture rose dramatically from 1900 to 1920. 
However, unlike other tribes, most Navajo were able to maintain a separation from the 
European-American culture (Bailey & Bailey, 1986). 

In 1933, the Indian Service expanded its influence over reservation resources. By the 
late 1940s, the average Navajo annual family income was less than US$ 400, well below the 
US$ 1200 considered necessary to support a family at a minimal subsistence level (Bailey & 
Bailey, 1986). This indicates that a major proportion of the Navajo economy was not based 
on wage labour. 

In the 1950s, wage labour and welfare were the major sources of monetary income, 
while herding, farming and weaving declined. Following 1950, real income increased, 

2 Based on IHS census estimates/projections provided by M. Everett, IHS Statistical Branch, Rockville, MD, USA. 
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education became nearly universal, the road system expanded and geographical isolation 
was somewhat diminished. By the mid-I 970s, the Navajo used only a few items of native 
manufacture. External influences continue to have an impact, though the Navajo culture and 
social cohesiveness remains as the basis of a strong sense of tribal identity (Downs, 1964; 
Bailey & Bailey, 1986; Lyon, 1993). 

IHS Lakota, USA 

The Rosebud and Pine Ridge Indian Health Service Units, in the south-west of South 
Dakota, constituted the Lakota study site. The projected combined service population of the 
Pine Ridge and Rosebud reservations for 1990 was 27 186 (Aberdeen Area Indian Health 
Service Office of Health Systems Planning & Statistical Analysis, Program Analysis, & 
Statistics, 1984). 

Ancestors of the people now living in the Pine Ridge and Rosebud reservations crossed 
into what is today South Dakota in the latter half of the eighteenth century. By 1825, some 
Lakota bands had signed treaties with the United States Government that allowed the safe 
passage of fur traders and government agents. By the 1830s, the Lakota were drawn into the 
United States economy through the fur trade. Following territorial delimitations outlined in 
an 1851 treaty, the Great Sioux Reservation was established in 1868. The land base for the 
Lakota was greatly reduced by subsequent treaties. The Organization of Indian Affairs 
established agencies in Lakota country to supply schooling, instruction in farming, 
physicians, agricultural implements and rations in exchange for land cessions. The Pine 
Ridge and Rosebud reservations were created in 1889, when the Great Sioux Reservation 
was partitioned into six smaller reservations (Biolsi, 1992). 

Subsequent tactics to assimilate the Lakota included the issue of government rations 
only to those who laboured, where land was suitable for cultivation. However, poor growing 
conditions and competition from better-capitalized commercial farmers made horticulture 
and ranching insufficient for Lakota subsistence, and dependence on rations remained high 
(Biolsi, 1992). The native diet of wild game, grain and vegetables was destroyed by 
colonization and replaced by European-American consumption patterns (Bass & Wakefield, 
1974). 

The 1920s were a time of severe suffering from agricultural depression. New Deal 
programmes in the 1930s provided for more wage labour opportunities, schools and health 
care. The Second World War labour shortages sent many Native American men into the 
armed forces, and others into industry away from the reservations (Cash, 197 I). 

The economy has since continued to be oriented primarily towards agriculture, 
particularly the raising of cattle. Manufacturing and commerce have employed relatively 
few Lakota. The government and service sectors of the economy are the biggest employers. 
Yet, despite these opportunities for employment, the Pine Ridge reservation remains among 
the poorest reservations in the United States (De Mallie, 1978). 
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Summary 

Both the former GDR (from which Erfurt was selected as the ICS II study site) and 
Poland (where Lodz is located) had socialist and centrally planned systems, while the other 
ICS II countries have free-market systems. Economic growth in the former GDR stagnated 
during the 1970s and had not recovered significantly by the time of ICS II. Poland has also 
experienced persistent economic instability despite various attempts at economic reforms 
since the 1950s. In fact, Poland's per capita GNP was the lowest of the five ICS II countries. 
New Zealand's economic growth was slow following the Second World War but its per 
capita GNP was very similar to that of the former GDR at the time of the study. In contrast, 
the Baltimore site and Japan experienced tremendous post-war economic growth, reaching 
the highest per capita GNP of all sites. The economic status of the other two United States 
sites, the Navajo and Lakota IHS service areas, is much lower than the national average, 
when measured in traditional Western terms. This can be attributed to the gradual 
disintegration of the earlier hunting and farming economies in the face of the predominant 
capitalist system and the consequences of conquest and subsequent government policies and 
treaties. Moreover, at the time of the study, the IHS Lakota site was monetarily amongst the 
poorest of IHS service areas. 

All ICS II countries began industrialization during the nineteenth century or earlier. 
Poland's industrialization, however, has been limited, as the proportion of the rural 
population and the population in agriculture has historically been high. Even in 1980 (Table 
2.1 ), Poland had the greatest proportion of its labour force in agriculture and was the least 
urbanized of the five ICS II countries. The two IHS study sites, however, may not have 
experienced industrialization internally. The economies at these sites were gradually 
incorporated into the capitalist and industrial economy of the United States, after the 
development of the Navajo and Lakota reservations. Yet, many Navajo and Lakota Native 
Americans remain in agriculture and identify with their long-held cultural values. 

2.2 Health status 

Data on the most important general health indicators - life expectancy at birth and infant 
mortality- were used to compare health status at the ICS II study sites (Table 2.2). National 
statistics on life expectancy were used for Erfurt, Lodz and Baltimore, since local figures 
were unavailable. The literature on general health status suggested that national statistics 
would be similar to local statistics in Erfurt and Baltimore. However, the local study team's 
report indicated that health status in Lodz was worse than the national average, suggesting 
that life expectancy would be less than 71.7 years. These measurements indicate that health 
status was worst in Lodz and the Lakota site and best in Yamanashi. Trend data further 
demonstrate that Poland's infant mortality has, in fact, decreased significantly in the last few 
decades (Figure 2.1 ). Available trend data for the Lakota site show a decrease from 1974 to 
1979; since then infant mortality has remained steady. The decrease in infant mortality in 
Japan over the last few decades is also obvious. 
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Table 2.2 Health indicators 

Life expectancy at birth, Infant mortality 
Site 1990, in years per 1000 live births, 1989 

Erfurt, Germany 73.6a 8.0 

Yamanashi, Japan 80.0 b 3.8 

New Zealand 75.1 10.6 

Lodz, Poland 71.78 22.4 Lodz 
23.8 Piotrkow 

Baltimore, USA 75.88 11.0 

IHS Navajo, USA 74.3 10.0 Chinle 
9.4 Shiprock 

IHS Lakota, USA 63.9 23.9 Pine Ridge 
23.6 Rosebud 

IHS, Indian Health Service 
• Indicates national figures - study site figures not available. 
• Figure for 1985. 
Sources: MD Vital Statistics Annual Report 1989--1990; Japan Ministry of Health and Welfare, 1990; 
World Bank 1991; Indian Health Service Office of Planning, Evaluation & Legislation, 1994; 
Poland,JnstituteofDemographyandStatistics 

When analysing oral health status, it is important to note the prevalence of diabetes, 
which is associated with periodontal disease (Piche, Swan & Hallmon, 1989; White, 1994 ). 
The age- and sex-adjusted prevalence of non-insulin dependent diabetes mellitus among 
Native American adults is 10.2%, approximately 60% greater than the estimated prevalence 
in the United States as a whole (Sugarman & Percy, 1989). 

2.3 Social and health inequalities 

Few studies have made international comparisons of health inequalities between 
socioeconomic groups. A study comparing health inequalities in 32 countries (Le Grand, 
1987) found that some countries have high inequalities, for example, New Zealand, Poland 
and the United States, while others have low inequalities, for example, Japan and the GDR. 

Most analysts agree that the communist regimes in the Soviet Union and the former 
socialist economies of Europe made substantial progress in ameliorating the class 
differences that existed in most of these societies on their advent to power (Nelson, 1983). 
Indeed, income inequality in countries of the Soviet type had a narrower span than in 
capitalist countries. Nevertheless, considerable variation in the actual consumption patterns 
of different social strata in these nations indicated a marked differentiation oflifestyles, with 
certain groups enjoying greater benefits and those having more education earning higher 
incomes (Matejka, 1974). Inequality in income distribution has been shown to be low in both 
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Figure 2.1 Infant mortality trends 
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Poland and the GDR, but lower in the GDR (Kerbo, 1983 ). In Poland, significant inequalities 
have been observed between educational and occupational groups in income, housing and 
medical care (Matejka, I 974; Smith, I 989; Duch & Sokowloska, I 990). 

GDR and Poland have experienced inequalities in health status and health care resources 
between rural and urban populations. In the GDR, the health of more rural regions, as 
measured by life expectancy and infant mortality, was generally worse than in more 
industrialized regions, a fact attributed to differences in wealth and economic infrastructure 
(Niehoff, Schneider & Wetzstein, 1992). Poland has experienced similar inequality of health 
care resources in favour of more urban areas (Duch & Sokolowska, I 990). 

Inadequate access to health services for geographically isolated and economically 
deprived populations has been noted in New Zealand (Pomare, I 988), along with an 
increasing gap between urban and rural areas in the general practitioner-population ratio 
(Barnett, I 99 I). The United States has also experienced economic and some rural/urban 
inequalities in the accessibility of health care (Andersen, Lion & Anderson, I 976; Aday, 
Andersen & Fleming, I 980; Dor & Holahan, I 990), while Japan has demonstrated a small 
and narrowing gap in health status indicators such as infant mortality between rural and urban 
areas (Sonoda, 1988). 

Health inequalities between socioeconomic groups have been documented in many 
capitalist countries (see, for example: Gray, 1982; Diderichsen I 990; Kirchgassler, I 990; 
Rodriguez & Lemkow, I 990; Shuval, I 990; Feinstein, I 993). In the United States, social 
economic inequality has been reported for decades and the gap has been shown to be 
increasing (Kitagawa & Hauser, 1973; Feldman et al., 1989; Pappas et al., I 993). A review 
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of the literature indicates that, although many studies (for example, Health Resources and 
Services Administration, 1991; Indian Health Service 1992) have documented the health 
inequalities between Native Americans and the general United States population, little to 
nothing has been published about the health inequality between socioeconomic groups 
within the Native American population. Income, education, social class and ethnicity have 
been found to have a significant impact on health status in New Zealand (Barwick, 1992). In 
Japan, social status, living standards and other socioeconomic differences between different 
areas of the country are known to contribute to regional variance in mortality rates (Sonoda, 
1988). 

Of the three free-market economy nations in the study, New Zealand exhibited the 
greatest inequality in pre-tax income distribution, followed by the United States and then 
Japan (World Bank, 1990). However, the total current revenue as a percentage of GNP was 
much greater in New Zealand (46.6%) than in the United States (19.7%) or Japan (13.6%), 
implying greater redistribution of wealth in the former (World Bank, 1990). Post-tax income 
distribution inequality was greater in the United States than in Japan (Verba & Kelman, 
1987). 

2.4 Socioenvironmental characteristics specific to oral health 

Sugar consumption and diet 

As the standard of living improved in most industrialized countries at the beginning of 
the twentieth century, sucrose and sweets became more readily available to the general 
population, the rate of dental caries increased, and the need to provide curative oral health 
services gradually rose (Sheiham, 1979; Ainamo, 1980; Beal, 1983; Harris, 1989). 

Sugar consumption per capita increased in all five ICS II countries until 1970 (Figure 
2.2). Since then, only the United States has experienced a great decline in sugar intake, 
although there has been a concomitant rise in the use of high-fructose corn syrup (Gordon & 
Newbrun, 1986). 3 Ja pan has shown a consistent pattern, with a decrease in sugar intake 
somewhat lower than in the United States and increased consumption of sugared drinks 
available from coin-operated machines (Gordon & Newbrun, 1986). New Zealand has 
witnessed a reduction in sugar intake similar to that in Japan. Sugar consumption has 
increased in Poland and the former GDR. Consumption is currently highest in New Zealand 
and lowest in Japan. 

Although industrialization had begun much earlier, it was not until after the Second 
World War that Ja pan experienced rapid Westernization of consumption patterns, including 
diet. Rice consumption has declined, while bread and noodle consumption has increased. 
Consumption of other foods, such as Western-style cakes, showed a tremendous increase 

3 This information is based on national statistics and may not hoid !rJe for 1he IHS sites. 
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after 1958, before a levelling off in 1982 (Horioka, 1993). In addition, several Western fast
food industries entered the Japanese market in the early 1970s (Abe, 1972). 

Similar data for sugar consumption at the IHS sites are not available. It is postulated that 
prior to contact with cariogenic foods in the European-American diet, Native Americans 
experienced a low level of dental caries (Cady, 1934). After the reservation system was 
imposed in the Jate- I 800s, sugar was among the rations provided by the Government 
(Bosley, 1959). As the Navajo population grew during the 1930s, the people began 
increasingly to rely on more cariogenic European-American foods from trading posts rather 
than the traditional meat and grain-based foods. One study showed that annual per capita 
sugar consumption was 20 kg. This is approximately the same as per capita consumption in 
modern-day Japan (Carpenter & Steggerda, 1939; United Nations Department of Economic 
and Social Information and Policy Analysis, Statistical Di vision, 1991 ). Reports and 
communications in the mid-1950s indicate that sugar, confections, sweet drinks and fruit
flavoured powders had become readily available at Navajo trading posts4 and IHS schools.5 

Government surplus goods available to the Navajo increased in the 1960s and the diet 
continues to be high in sugar and sweetened drinks (Wolfe & Sanjur, 1988). A study of a 
Sioux reservation showed a similar trend (Bosley, 1959). 

Fluoridated toothpastes 

The proportion of available toothpastes that contain fluoride is highest in New Zealand 
(97%) and the United States (95%); it is much lower in Poland (25%), Japan (20%) and the 
former GDR (15%) (International Dental Federation, 1990; WHO Regional Office for 
Europe, 1991 ). Since there is no indication of significant market differences between the ICS 
II sites and the countries in which they are located, these national statistics should also apply 
to the sites. Therefore New Zealand, Baltimore and the IHS Lakota and Navajo sites 
probably had the highest proportion of available fluoridated toothpastes. 
4 Based on the IHS recruitment brochure entitled The dentist in Indian health, 1990. 
5 Source: Bureau of Indian Affairs internal communication from V. Forney, Chief Dental Officer to J. Shaw, Chief, Branch of Health, 
July 28, 1954. 
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Water fluoridation 

Baltimore had the highest proportion (82%) of the population receiving fluoridated 
water; fluoridation started there in 1952.6 The proportion was also high (70%) at the Lakota 
site. although fluoridation did not begin until 1970. In New Zealand and at the Navajo site, 
50% of the population received fluoridated water; fluoridation started in 1954 (Ross, 1984) 
and 1978 (ICS II local team report), respectively. The proportion of the population receiving 
fluoridated water in Erfurt and Yamanashi was low, and in Lodz virtually zero (ICS II local 
team reports). At the time of the ICS II survey, technical difficulties were preventing the 
delivery of measurable amounts of fluoride in the Erfurt system, which had started in 1972. 
It had previously served some 20% of the population. 

2.5 General health care systems 

2.5.1 Financing and organization 

Using Roemer' s typology approach (Roemer, 1991 ), 7 the essential components of the 
financing and organization of the general health care system at each ICS II site are 
summarized in Table 2.3. 

Table 2.3 General health care system 

Site 

FormerGDR 

Japan 

New Zealand 

Poland 

Baltimore, USA 

IHS, USA 

Market Provision 
intervention 

Socialist Public 

Welfare oriented Private 

Universal and Mixed 
comprehensive 

Socialist Public 

Permissive Private 

Special government Public 
programme 

GDR, Gem,an Democratic Republic; IHS, Indian Health Service 

Financing 

Social 
insurance/government 

National health insurance 

Government/fee-for
service 

Social 
insurance/government 

Fee-for-service 

Government 

6 Based on internal records of the Maryland Department of the Environment provided by N. Realm an, Central Regional Head, Water 
Facilities Inspection Division. 
7 This typology classifies national health systems by economic level and health systems policies, which range from entrepreneurial/ 
permissive to socialist and centrally planned, according to the degree of governmental market intervention in the health care system. 
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Erfurt, Germany 

The formerGDR Ministry of Health coordinated all health care management and control 
functions centrally. Under the Ministry, several departments for health care and social 
welfare and medical facilities for the various local districts served as administrative centres. 
These centres were responsible for the supervision of public health, the provision of medical 
supplies, the regulation of pharmaceutical services and the delivery of medical care. 
Outpatient services were available in larger state polyclinics containing several specialty 
departments and an oral health care clinic or smaller clinics with an oral health care clinic and 
fewer specialty departments. Tertiary (university and state, with a high technology and 
research orientation), secondary (community and city) and primary (local) hospitals were 
affiliated to polyclinics and ambulatory services, whose function was the selection and 
referral of patients (Rosenberg & Ruban, 1986). 

The general health care system of the former GDR consisted almost entirely of public 
practice and nearly 100% of the population were entitled to receive health care. Employers 
and employees shared the monthly contribution for benefits (which also included old-age 
pension and disability compensation). Combined with government subsidies from general 
revenues, such contributions provided funding for the health care system. From its 
beginning, health and health care in the GDR were defined as political issues to be handled 
at the societal level and thus the health care system placed great emphasis on prevention 
(Roemer, 1991). 

Yamanashi, Japan 

Private, fee-for service practice with a highly developed, multi-tiered health insurance 
system characterizes the welfare-oriented general health care system, in Japan. Health care 
providers charge insurance programmes for services performed at rates determined by a 
government fee schedule. Recipients of care are responsible for co-payments specified by 
their particular insurance programme. At the time of the ICS II survey, national- or 
government-sponsored insurance, for which nearly 100% of the population was eligible, 
covered 70% of the health care costs incurred by individuals. Social- or company-sponsored 
insurance plans covered 90% and 70% of the costs incurred by directly insured individuals 
and their family members, respectively (Hobo, 1991 ). Some organized unions sponsored 
insurance that covered 100% of costs incurred by union members. Under a 1982 law, 
relatively small co-payments are required from individuals aged 70 years and over (Roemer, 
1991 ). 

The majority of Japanese clinics and hospitals are under private ownership and control. 
Government regulation is quite limited, and public medical services are confined to the 
promotion of environmental and personal prevention in a national network of health centres 
(Roemer 1991). 
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New Zealand 

In New Zealand's comprehensive health care system, tax revenue provides funding for 
public hospitals and subsidizes health care provided by general medical practitioners and 
specialists in private practice. Under this system, the public sector meets nearly 80% of the 
total costs of health care (Roemer, 1991 ). In addition, private health insurance, which covers 
unsubsidized portions of general medical practitioner and specialist services and elective 
surgery in private practice, is growing. About one-third of the population has some form of 
private health insurance (Muthumala & McKendry, 1991 ). 

Public hospitals are staffed by salaried doctors, most of whom are also free to engage in 
private practice outside their official hours. They may see patients in private hospitals, where 
a great deal of elective surgery is performed. General practitioners and some specialists who 
are not employed at public hospitals may also admit patients to private hospitals. Generally, 
private hospitals provide little outpatient or emergency care; these services are a major 
function of public hospitals (Roemer, 1991 ). 

Lodz, Poland 

Since 1962, when health insurance was granted to independent farmers, nearly 100% of 
the people have become eligible for comprehensive health care. Less than 1 % of the 
population were not covered at the time of the ICS II survey (Roemer, 1991 ). 

Administratively, the health care system is divided into 49 provinces, each with its own 
health department responsible for managing the nationally directed programmes of the 
Ministry of Health and Social Welfare. Within each province, local areas of "integrated 
health service" have developed, which link ambulatory services to hospitals. Each of these 
generally contains at least one hospital and ambulatory service. School health services, 
industrial health services and emergency units may also be available. This structure provides 
the majority of everyday personal health services, offering both primary and specialist care. 
In addition, at the time of the ICS II survey, semiprivate and private medical practice existed 
in both polyclinics and private homes. Approximately 25% and 30% of physicians are 
estimated to practise in these two forms of care, respectively, on a part-time basis (Roemer, 
1991 ). The development of this alternative to state-financed care is a consequence of lack of 
adequate resources, which will be discussed further in section 2.5.2. 

Baltimore, USA 

The system in Baltimore is representative of that in the country as a whole, with the vast 
majority of services being private and fee-for-service in nature. The private sector provides 
a greater proportion of health care in Baltimore than at any other ICS II site; nationally more 
than 60% of health expenditures were derived from private sources, including health 
insurance, in 1980. Public aid is primarily available to eligible poor or elderly under the tax-
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supported Medicaid and Medicare programmes (Roemer, 1991). In 1986, private health 
insurance was held by approximately 76% of the United States population under 65 years of 
age (Public Health Service, 1990). 

General health planning and administration in Baltimore, as in other parts of the country 
(except IHS areas) is greatly decentralized, although regulation (for example, hospital 
accreditation, drug legislation and physician licensure) is highly developed. The majority of 
health care is provided by private practitioners in individually or group-owned facilities. 
This generally includes care provided for those receiving public assistance. In addition, a 
limited number of public hospitals serve low-income patients who are not eligible for 
Medicaid or other third-party support (Roemer, 1991 ). 

IHS Lakota and Navajo, USA 

The US Department of Health and Human Services, through the IHS division of the 
Public Health Service, was responsible for providing health services to reservation-based 
Navajo and Lakota Native Americans at the time of the ICS II survey. All participants in the 
survey were eligible for these services. In addition, many reservation residents had other 
sources of health care through Medicaid, Medicare and private (employment-based) 
insurance. IHS offers services to individuals covered by public and private insurance; by law 
it is a residual payer that attempts to collect reimbursements from other insurance providers 
for the services it gives to individuals. If non-IHS providers are available, individuals may 
choose to use their services (Cunningham, 1993). However, many reservations, like the 
Navajo study site, are located in remote, rural areas, where alternatives to IHS health care are 
rare. 

IHS is divided into 12 management groups called service areas, which are subdivided 
into functional health care delivery groups called service units. Each unit generally has a 
primary health care delivery facility (hospital or outpatient clinic) and may also have one or 
more satellite clinics and/or mobile facilities. IHS has developed a health care system that 
integrates acute care, preventive services, inpatient and ambulatory care, community-based 
services, environmental health protection, oral health care, mental health services and health 
education (ICS II local team report). 

2.5.2 Resources 

Unless it is supported with sufficient resources, a well financed and organized health 
care system cannot function effectively. There has been an increase in the physician
population ratios in the five ICS II countries over the past six decades (Figure 2.3). The 
increase was particularly dramatic in the former GDR and Poland. At the time of the study, 
the two IHS sites had the lowest ratio, followed by Yamanashi, New Zealand, Lodz, Erfurt 
and Baltimore. The following sections outline the problems arising from lack of resources, 
which were most prevalent in the former GDR, Poland and at the IHS sites. 
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Although the physician-population ratio was relatively high, it is evident that 
underfinancing and over-regulation of the health services led to a stagnation in health status 
from the 1970s onwards (Niehoff, Schneider & Wetzstein, 1992). 

Poland 

The physician-population ratios in Poland and the study site of Lodz were not 
particularly low. Nevertheless the health care system experienced tremendous 
shortcomings, such as, lack of money, inefficiency, profound demoralization of health 
professionals (Chopin 1992), uneven distribution of resources (particularly between urban 
and non-urban areas) and the deteriorating health status of some segments of the population 
(particularly older males), as a result of long-term shortages of growing intensity. Studies 
have also noted a paradoxical relationship between the relative number of physicians and 
health status indicators in some areas: the more physicians, the worse the indicators. Lodz 
is a case in point; despite a high physician-population ratio of 34. l per I O OOO, around 1986 
this region recorded the worst general and infant mortality in Poland. It should not be 
forgotten, however, that a great need for health care has been reported for this highly 
industrialized area, which has a heavily polluted environment (Sokolowska & Moskalewicz, 
1987). 

IHS Lakota and Navajo, USA 

The physician-population ratio for the two IHS sites was much lower than for all other 
study sites. Per capita expenditure on medical care for the whole IHS in 1990 amounted to 
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approximately US$ 992,8 compared to a national figure of US$ 1987 in 1987 (Public Health 
Service, 1990). Services provided to any particular Native American community depend 
upon the financial and human resources made available to IHS through congressional 
allocations. These are not based on entitlement and so available resources are not the same 
for each area served (Cunningham, 1993). 

2.6 Oral health care systems 

The main features of the oral health care systems at the ICS II study sites are summarized 
in Table 2.4 and three major elements of these systems, the development of modern oral 
health care, financing and organization are discussed below. 

Table 2.4 Oral health care system 

Specific Entitlement 
programme 
for 

Site Provision Financing children 

Children Adults 

Erfurt, Public Social Yes Screenings, Preventive and 
Germany insurance/government preventive and curative care 

curative care 

Yamanashi, Private National health No Screenings Curative care 
Japan insurance 

New Zealand Mixed GovernmenVfee-for- Yes Screenings, None 
service preventive and 

curative care 

Lodz, Poland Public Social Yes Screenings, Preventive and 
insurance/government preventive and curative care 

curative care 

Baltimore, Private Fee-for-service No None None 
USA 

IHS Navajo, Public Special government Yes Screenings, Preventive and 
USA programme preventive and curative care 

curative care 

IHS Lakota, Public Special government Yes Screenings, Preventive and 
USA programme preventive and curative care 

curative care 

IHS, Indian Health Service 

"Information provided by R. Meeks, Statistician, Patient Care Statistics Branch, Headquarters East, Indian Health Service, Rockville, 
MD, USA. 
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2.6.1 The development of modern oral health care 

Dentistry, as an established independent profession with government regulation, first 
appeared in Europe in the late seventeenth and early eighteenth centuries, but it was not until 
the nineteenth century that oral health care became widespread in Europe and the United 
States. With the development of academic training, the former tooth-drawers, barbers and 
unlicensed dental therapists came to be replaced by licensed trained practitioners 
(Hoffmann-Axthelm, 1981 ). 

Oral health care, like many other social and health developments expanded rapidly at the 
beginning of the twentieth century in the context of industrialization and the concomitant 
changes of modernization9 (Hoffmann-Axthelm, 1981 ), coinciding 'With a large increase in 
caries rates in industrializing nations (HaITis, 1989), which historians attribute to the 
increased availability and lower price of sugar and other refined carbohydrates (Sheiham, 
1979; Ainamo, 1980; Beal, 1983; Harris 1989). Figure 2.4 10 shows the trend of increasing 
dentist-population ratio in the lCS II countries following the Second World War. 

Figure 2.4 Ratio of dentists to population 
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9 Modernization, in general, is a transformation in technological production, bureaucratization and the concomitant changes such as 
mass education, the development of varioLls social anj political institutions ar.d organizations, and changes in sociocultural values 
(Berger, Berger & Kellner, 1973). 
10 For each country, with the exception of the IHS sHes. ds.ia were collected from the same source for reasons of comparability. 
Different sources show different figures, depending on ths ·::iefinition of "dentist". 

45 



COMPARING ORAL HEALTH CARE SYSTEMS 

To counteract the increase in oral diseases, oral health care professionals began actively 
promoting oral hygiene ,and the use of oral health care services (Dunning, 1986; Harris, 
1989). This was followed by the commercial development and promotion of oral health care 
products, such as toothbrushes and toothpastes. This process of modernization influenced 
people's oral hygiene behaviours. More manufacturers began to promote toothbrushes and 
pastes, oral health care practitioners began to provide education on the benefits of oral 
hygiene, mass communication improved, and people became more concerned with 
individual health and ways to preserve it (Gallagher, 1993). Together, these four factors 
resulted in the gradual adoption of oral hygiene and oral health service utilization behaviours 
(Harris, 1989). Different societies adopted these behaviours at different times, and with 
varying degrees of success, depending on: when each society began to experience these 
social changes; how it reacted to these changes; how the behaviours harmonized with 
existing cultural values within the society; and how the modern oral health care system was 
organized. 

Erfurt, Germany 

Dentists were first given government certification at the beginning of the nineteenth 
century and in 1875 some 500 were already in practice. The first institute devoted to the 
academic training of dentists in what was then the German Reich was opened in Berlin in 
1884 (Thierfelder, 1991 ). A public oral health service for schoolchildren started in 1902, 
with the opening of the first school oral health care clinic in Strasbourg (Kostlan, 1979). 
Erfurt established its first child oral health care clinic in 1907 (ICS II local team report). The 
dentist-population ratio decreased between 1955 and 1963, owing to the loss of a large 
number of medical personnel who left the GDR for the Federal Republic of Germany 
(Rosenberg & Ruban, 1986). This trend was reversed in the mid- I 960s, however, and there 
was a significant increase during the 1970s and 1980s. At the time of the ICS II survey, there 
were approximately 7 .9 dentists per I O OOO inhabitants in Erfurt (Statistisches Arnt der DDR, 
1988), slightly above the national average. Erfurt' s dentist-population ratio, along with that 
of Baltimore (also 7 .9 per I O OOO inhabitants) was the highest of all the study sites. 

Yamanashi, Japan 

The Meiji Restoration, which opened Japan to the outside world in 1868, allowed the 
introduction of modern oral health care. The nation's first dentist was licensed in 1875, and 
1890 witnessed the establishment of the first dental school (Gelbier, 1992). The dentist
population ratio remained low at near 3.5 per I O OOO inhabitants until the late 1970s but by 
1988 had increased to 5.4. At the time of the ICS II survey, there were approximately 5.7 
dentists per 10 OOO inhabitants in Yamanashi (Japan Bureau of Statistics, 1987), which was 
similar to the national average. 

New Zealand 

The development of oral health care, particularly the school oral health services 
programme, has been rapid. The first dental school was established in 1907. In 1921, the 
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school service was inaugurated in an attempt to reduce the high caries prevalence among 
children by providing regular treatment free of charge for all children in primary schools. In 
194 7, the Government began to fund the adolescent service to ease the transition between the 
school service and the private services used by adults (Ross, 1984 ). Since the mid- I 950s, the 
dentist-population ratio has remained relatively stable and low compared to the other study 
sites. However this is not indicative of a lack of development in the oral health care system, 
as care in the school programme is primarily provided by school dental nurses rather than 
dentists. At the time of the ICS II survey, there were approximately 3.7 dentists per 10 OOO 
inhabitants; the figure rises to 4.7 for the population not served by school dental nurses 
(Hunter et al., 1992 ) 

Lodz, Poland 

Although dentistry was taught in courses of surgery in medical schools in the eighteenth 
and nineteenth centuries, the first institute of stomatology was not established in Poland until 
1903 (Kostlan, 1979). Following the Second World War, the dentist-population ratio was 
extremely low. It increased considerably in the 1950s and 1960s, but has remained relatively 
stable for the past two decades. At the study site, the ratio varied greatly from 7 .9 per 10 OOO 
inhabitants in the city of Lodz, to 3.8 in Piotrkow (ICS II local team report). 

Baltimore, USA 

The first dental college in the world was founded in Baltimore in 1840. By 1870, 7839 
dentists were practising in the country (Harris, 1989). The United States had the highest 
dentist-population ratio of a11 the sites in the mid-1950s and ranked only behind GDR in the 
late 1980s, despite a Jack of significant increase in the intervening period. The ratio for the 
Baltimore municipal statistical area, excluding Baltimore City (for which data were not 
available) was 7.9 per 10 OOO in 1991 (American Dental Association, Bureau of Economic 
and Behavioural Research, 1991 ), above the national average of 5.8. 

JHS Lakota and Navajo, USA 

The United States Federal Government initiated oral health services for Native 
Americans residing on reservations in 1913, with five dentists travelling to reservations 
nationwide to provide services, primarily for the relief of pain. 11 As a more organized 
government oral health care programme gradua11y developed, the number of dentists serving 
Native Americans gradually increased. In 1932, the Public Health Service began the 
development of school-based oral health care clinics. However, the IHS dentist-population 
ratio was still extremely low in 1950 at 0.8 per 10 OOO reservation inhabitants. The figure 
increased from 1950 to the 1980s but has since shown no improvement. The Navajo site had 
a ratio of only 2.3 per I O OOO in 1991, while the Lakota site had 3.4; 12 both sites were below 
the IHS national average of 4.1. 

11 Based on the IHS recruitment brochure ent:tled T,'le dentist in Indian health, 1990. 
12 Based on the IHS recruitment brochure entitled The dentist in Indian health, 1990 and a personal communication from D. Pratt, 
Health Manpower Support Branch, Indian Health Service, Rockville, MD, USA. 
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2.6.2 Financing and organization 

In many countries, the financing and organization of oral health care programmes for 
children is different from that for adults. The two are therefore considered separately. 

FormerGDR 

Like the general health care system, the oral health care system of the former GDR was 
financed by the state through mandatory monthly employer/employee contributions and 
otherrevenues. The oral health care system was administered through the Ministry of Health, 
which was responsible for the planning of oral care institutional development, the 
employment of oral health care personnel and oral health care regulations. Care was 
available through school oral health services, state oral health care practices, outpatient oral 
health care departments, polyclinics and industrial clinics, with universal coverage. There 
was also limited private practice (Arnljot et al., 1985). 

Children 

In 1954, the first statutory order on oral health care was given, declaring that it was the 
State's responsibility to examine and provide care annually for all those aged 3-18 years. In 
1958, additional guidelines were issued calling for increased fluoride exposure and oral 
health education for children up to 16 years of age. In 1979, guidelines demanding regular 
oral health care for all children up to 16 years of age were re-instituted. These included 
annual examination with subsequent treatment if required, water fluoridation or fluoride 
tablets and topical applications of fluoride solution, oral health education, and nutrition 
guidance. Children were treated by a paedodontist either in centralized clinics, in school oral 
health care dispensaries or, in less urban areas, in mobile clinics. Clinics contained 
departments of dentistry and orthodontics (Arnljot et al., 1985). 

Adults 

Adults were entitled to both curative (including prosthetic) and preventive care in local 
polyclinics, state practices or industrial worksite clinics. 

Japan 

As in the general health care system, the oral health care system is dominated by private 
practice. The delivery of oral health services is financed by the national or various other 
insurance schemes mentioned in section 2.5. Insurance plans pay set amounts for certain 
types of curative oral treatment. Some treatments requiring materials or methods that are 
more expensive than those indicated by government listings are also available from dentists 
for direct payment. 
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Children 

In 1958, an amended school health law required all Japanese students to receive an 
annual oral examination, The school dentist who conducts the examination practices 
privately in the community where the school is located. The school principal sends the 
results of the examination to the parents, who must seek treatment for their children if 
required. The family's insurance plan covers 70% of the fees for curative oral health care for 
children. At the time of the ICS II survey, preventive oral health measures were not covered. 
The use of fluoride tablets or topical fluoride was therefore not common (Takehara, 1991 ). 

Adults 

Oral health care in Japan is available to adults through private practice. The general 
health insurance system described in section 2.5 extends to oral health, but at the time of the 
ICS II survey covered only amounts for curative measures. 

New Zealand 

Children 

Following the establishment of the school programme, oral health care clinics were 
gradually set up in primary schools throughout the country to treat all children up to the age 
of 13 years. Virtually all schoolchildren aged 2.5-13 are entitled to free public oral health 
care every six months in the highly organized programme. Under the direction and 
supervision of public health dentists, dental nurses perform examinations, oral prophylaxis 
(fissure sealing, topical fluoride applications) cavity preparation and filling, extraction of 
primary teeth, and pulp capping. Children requiring treatment beyond the scope of the dental 
nurse are referred to private dentists. Specialist services such as orthodontics are not covered 
under this programme (Hunter et al., 1992). 

The programme for adolescents mentioned in section 2.6.1 provides oral health care up 
to the age of 16 years, or 18 for those continuing with secondary or tertiary education. 
Dentists in private practice are under contract with the Minister of Health to provide this care: 
more than 90% of general dental practitioners participate (Hunter et al., 1992). There is a 
schedule of fees for specific items of service. 

Adults 

Adults receive oral health care chiefly on a fee-for-service basis from private 
practitioners. Public oral health care is limited to hospital departments, which provide 
curative care requiring special management facilities or care that is an integral part of a 
patient's hospital treatment. Limited public care is also available in some areas for those 
individuals who cannot obtain care privately (Hunter et al., 1992). 
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Poland 

Like the general health care system, the oral health care system is composed of three 
sectors: governmental, cooperative and private. The former covers the whole country and 
provides free oral health services in schools, state polyclinics in cities and towns, and 
industrial worksites. The provision of cooperative and private services increased gradually 
for a few years preceding the ICS II survey. The shift towards private practice occurred as 
government services proved insufficient. Dentists are required to work 35 hours weekly in 
government service before engaging in cooperative or private practice.Cooperative services 
are usually provided in city clinics, and private work is usually arranged at the dentist's 
residence (J ozefowicz, 1991 ). At the time of the ICS II survey, government services covered 
75%-80% of the population, the remainder being covered by cooperative and private 
services (International Dental Federation, 1990). As with general health care, the oral health 
care system suffers from limited supplies and an insufficient number of auxiliary personnel 
(Jozefowicz, 1991 ). 

Children 

At the time of the ICS II survey, children were entitled to both preventive and curative 
care. School oral health services programmes included the provision of fluoride tablets in the 
classroom, topical fluoride applications from dental hygienists and curative treatment. 
However, such programmes were not nearly as developed as those in the former GDR or New 
Zealand and, according to ICS II local team members, the distribution of fluoride tablets was 
often irregular or insufficient. Under 50% of children benefited from regular school 
programmes (Janczuk, 1989). While schools located in the city of Lodz provided regular, 
planned treatment, students residing in rural areas of the study site, including Piotrkow, were 
less likely to benefit from such programmes. 

Adults 

At the time of the ICS II survey, adults were entitled to receive free restorative, 
prosthetic and preventive care. Owing to a lack of financial, material and human resources, 
public polyclinics generally dealt only with restorative care; the private sector was the main 
source of prosthetic care. 

Baltimore, USA 

The vast majority of oral health care at the site is provided for both children and adults 
through private, fee-for-service practice. Dental insurance (public and private coverage) was 
held by 74% of those in the sample aged 35-44 years and 33.3% of those aged 65-74 years 
(Research Triangle Institute, 1993). Approximately 88% of practices in the Baltimore area 
provide topical fluoride (Research Triangle Institute, 1994 ). 

At the time of the ICS II survey, adult recipients of Medicare and Medicaid were entitled 
to curative services, whereas child recipients were eligible for free comprehensive care. In 
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the state of Maryland, approximately 5% of the population received oral health care as 
recipients of government assistance (Maryland Department of Health and Mental Hygiene, 
1992). In addition, four tax-supported sites in Baltimore city provided care for low-income, 
uninsured and Medicaid recipients. Services provided at these sites included comprehensive 
care for children up to the age of 21 years, including minor orthodontics, while adults were 
eligible for emergency care only. Such services were provided to a very small proportion of 
the population; there were only 14 employees working at four sites. 13 

IHS Lakota and Navajo, USA 

The IHS Dental Branch parallels the organization of IHS general health services 
nationwide (ICS II local team report). Area oral health care programmes are subdivided into 
oral health service delivery units. The service employs a wide variety of oral health care 
personnel, including general dentists, clinical specialists, public health dentists, training 
staff, regular and expanded functions dental assistants, dental laboratory technicians and 
administrative staff. By 1980, IHS began to offer services to families rather than primarily 
to children. The current IHS oral health care clinics provide a full range of services to 
children and adults through direct care supplemented by specialty services contracted from 
private practitioners. Individual clinics may choose to limit selected services, depending on 
community need and resources available. The comparatively low dentist-population ratio as 
compared to the national average is indicative of limited government funding for the IHS 
programmes. Only recently have oral hygienists been employed at IHS facilities. Oral health 
care is available in health centre, health station and hospital oral health care clinics and 
mobile units. 

Children 

Portable dental equipment is set up in schools where children receive free screening 
examinations and fissure sealants given by dentists and dental assistants. Parental consent is 
required for a child to participate in these school programmes, which are funded directly by 
IHS. Children with detectable caries or other oral health problems are given referral slips to 
take home to their parents, who are asked to contact the clinic to set up an appointment for 
free definitive care. 14 

Since 1985, there has been a dramatic rise in fissure sealant usage (Indian Health 
Service, 1992). According to study site reports, this aggressive programme reached 94% of 
children in grades 1, 2 and 6 in at least 33 Navajo reservation schools, and 55% of children 
in grades K to 8 in 22 Lakota reservation schools. In addition, the IHS oral health programme 
promotes periodontal education which aims to alleviate poor periodontal status (Carlos et al., 
1988). 

13 Based on information provided by Dr B. Jennings, Ba!timore City Health Department, Bureau of Dental Care, Baltimore, MD, USA. 
14 Based on information provided by interviews with W. Bailey, Deputy Area Denial Officer, Aberdeen Area Indian Health Services. 
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Adults 

Adults are entitled to receive emergency services in addition to preventive, restorative 
and rehabilitative services, depending on resources available at IHS oral health care clinics. 

2.6.3 Recent trends 

Following the completion of ICS II fieldwork, the oral health care systems of the former 
GDR and New Zealand experienced significant changes. According to the ICS II local team 
at the Erfurt site, the comprehensive system of care for children and adolescents of the former 
GDR no longer exists and fluoridation installations for drinking water have been stopped. 
Thus the system has been brought into line with that of the Federal Republic. In New Zealand 
management of the school oral health care service has been devolved to 23 crown health 
enterprises. Regular school oral examinations are now on an annual basis for most children. 

2.6.4 Summary 

At most of the ICS II study sites, modern oral health care developed rapidly in the late 
nineteenth and early twentieth centuries. This occurred much later at the IHS sites, however, 
and to a lesser extent, as evidenced by a very low dentist-population ratio. In Poland, the 
dentist-population ratio was relatively low following the Second World War but increased 
gradually until the 1980s; it remained relatively low in Japan until the 1970s and early 1980s 
when it increased considerably. The former GDR, following a decrease in the mid- I 950s to 
early 1960s, experienced a gradual increase. The United States has maintained a relatively 
high and steady ratio since the Second World War. 

At the time of the ICS II survey, the oral health care systems of the former GDR, Poland 
and the IHS Lakota and Navajo sites were publicly funded and organized and care was free 
of charge. The oral health care system in New Zealand was unique in that it was mixed, with 
a public school oral health services programme and a predominantly private, fee-for-service 
system for adults. In Japan the system consisted of private practice, but the national health 
insurance system partially covered curative health care costs. In Baltimore the system was 
also predominantly private, with limited government assistance to eligible individuals. 

School oral health services programmes providing free preventive and curative care 
were available in the former GDR, New Zealand and Poland and at the IHS sites. The New 
Zealand programme was particularly aggressive because on-site dental nurses ensured that 
care was provided. Students in the former GDR were likewise entitled to free oral health 
care, though not always in their own school. Oral health screenings were available in some 
Lakota and Navajo schools. Owing to the limited resources in Poland, under half the students 
nationwide received oral care in school, while the remainder could seek care in community 
clinics. A law requires students in Japan to receive an annual oral examination, which is 
generally conducted in schools by a private dentist. However, at the time of the ICS II survey, 
only part of curative services for children were covered by national and other health 
insurance plans. 
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Real entitlement for adults was greatest in the former GDR, where curative and 
preventive oral health care was available free of charge. In Poland and at the IHS sites adults 
were similarly entitled to preventive and curative oral health care but these sites had limited 
resources. At the time of the ICS II survey, the national health insurance and other insurance 
plans in Japan covered only part of adult costs for curative services. The general adult 
population was not entitled to receive any free oral health services in New Zealand or 
Baltimore. 

2.7 Additional sites 

Three additional sites participated in ICS II although, as indicated in Chapter 1, most of 
the findings from these sites were not received in time for the main analysis. These sites are 
described briefly below. 

San Antonio, USA 

As in Baltimore, the health care system at this site, located in the state of Texas, is served 
predominantly by private practice. 

The population of San Antonio was 940 OOO at the time of the study and was not 
subdivided into urban and rural categories. The population comprised 56% Hispanic, 36% 
Caucasian, non-Hispanic and 8% other, mainly African American. Sampling of adults was 
based on clusters within which census tracts were randomly selected. From these census 
tracts, blocks were selected using a weighting system to approximate the community profile. 
Sampling of children was performed randomly from lists of school pupils in the sixth and 
seventh grades. 

Latvia 

As in New Zealand, the study in Latvia was based on a national sample. The system of 
health care had for some 40 years been predominantly in the sty le of that of the former Soviet 
Union, with all health centres and personnel paid from public funds and costs of health care 
borne by the Government, except for certain special items, mostly prosthetic in the case of 
oral health. 

The population of Latvia at the time of the study was 2.7 million. The main city, Riga, 
had a population of 0.9 million and the proportions of urban and rural dwellers were 71 % and 
29% respectively. Sampling was based on three subdivisions- the main city, large towns and 
rural districts - to provide a multistage stratified sample that respected the study protocol 
demands. 

Rhone-Alpes, France 

The system of oral health care in France is based predominantly (95%) on private 
practice. In the virtual absence of a public health service focused on prevention, the Union 
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Fran~aise pour la Sante Bucco-Dentaire (UFSBD) has assumed that role for 28 years, 
working through practitioners to whom it provides information on status, trends and 
preventive initiatives. There is a national social security system based on an obligatory 
health insurance through which approximately 73% of health costs are reimbursed. 

Choice of this region for the ICS II site was based on its Jong history and structure which 
provided a good representation of French society and the health system. It also had the 
advantage of decennial surveys of health and health care which supplied a robust information 
base and which demonstrated that distribution of the main socioeconomic variables closely 
approximated that in the country as a whole. 

The population ofRhone-Alpes at the time of the survey was 5.3 million and that of the 
main city, Lyon, 1.4 million. Only the adult age groups 35-44 and 65-74 years were 
surveyed as a national survey had been conducted in children not long before. For the adult 
samples the urban proportions were 69.3% and 76.0%. Data reported in Chapter? relate only 
to the younger adult age group. 

Per capita GNP was US$ 4361 and 1 .4 % of the Jabour force were employed in 
agriculture, 14.4% in industry and 3.7% in the service sector. Sampling followed the same 
principles used in the seven main ICS II sites and had the advantage of "self-weighting" 
because of the quota system which followed the demographic and socioeconomic 
distribution of the community. 
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3 Oral Health Behaviour 
Chen, M. and Andersen, R. 

The prevalence and patterns of the following oral health behaviours were compared at 
the seven study sites: 

oral hygiene behaviour, i.e. toothbrushing, flossing, and the use of 
toothpicks; 
oral health service utilization, in terms of the number of visits made in the 
previous year, the reasons for them, and level of satisfaction with the most 
recent visit. 

Oral health care professionals recommend brushing teeth one or more times a day to 
control plaque growth. In countries where dental floss is available, they also advise using it 
daily to clean the proximal surface of the teeth (Frandsen, 1986). Although few professionals 
recommend toothpicks as an appropriate device for cleaning teeth, many people use them to 
remove particles of food that may cause discomfort (Gift, 1986; Honkala, Kannas & Rise, 
1990). Oral health care professionals also recommend regular use of oral health services to 
prevent or treat oral diseases (Frazier, 1977; Horowitz, 1983 ). 

The two types of oral health behaviour have very different characteristics. 
Toothbrushing, flossing and toothpick use are usually practised by the individual at home. 
They are daily habits developed from early childhood and are probably related to social and 
cultural aspects of society (Gift, 1986). In contrast, use of oral health services requires the 
individual to seek professional help outside the home. Here, the resources and organization 
of the oral health care system are important additional factors affecting behaviour (Gift, 
1984). 

Toothbrushing 

Toothbrushing has been a traditional practice in various cultures for many centuries and 
is practised in most of the world today (Hirschfeld, 1939). A 1986 review of studies on oral 
hygiene practices in the United States and some European countries indicated that most 
subjects brushed their teeth (Gift, 1986). Other recent studies have also documented the 
widespread practice of toothbrushing (Honkala et al., 1982; Honkala, Rimpela & Pasanen, 
1984; Honkala, Kannas & Rise, 1990). Most of these studies are published in the English 
language and concern only Western countries, such as Australia, Finland, the Netherlands, 
New Zealand, the United Kingdom and the United States, although a WHO international 
study of children also included Egypt and Israel (Honkala, Kannas & Rise, 1990). 

Flossing 

A smaller proportion of people floss than brush their teeth, and those who do floss are 
usually from Western countries (Gift, 1986; Honkala, Kannas & Rise, 1990). But even in 
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these countries, individuals do not floss frequently. For example, studies in the I 980s 
showed that, in the United States, 58% of those aged I 2-13 and 39% of those aged I 8-64 
(Gift, I 986) and, in Finland, 73% of those aged I 2-18 had never used dental floss (Honkala, 
Rimpela & Pasanen, I 984 ). Thus, flossing is a self-care habit that is not widely adopted or 
encouraged by most societies. Its use is also limited by the lack of availability of dental floss 
and of knowledge about its benefits. 

When ICS II started, flossing was not officially recommended or promoted by oral 
health care professionals in Poland (Szatko, I 976) and Germany and, according to the study 
team at each site, dental floss was not widely available in Erfurt, Lodz or Yamanashi. 
Flossing was recommended in New Zealand (local study team report) and the United States 
(Harris, I 984) and dental floss was widely available at a relatively low price in both 
countries. 

Toothpick use 

The use of wooden, quill, gold and silver toothpicks can be traced to Roman times 
(Hirschfeld, I 939). However, oral health care professionals do not currently recommend 
toothpick use as an appropriate oral hygiene measure. In fact, since the early nineteenth 
century, they have warned of its possible injurious effects on gums (Hirschfeld, I 939). 
Nevertheless, studies have shown a relatively high level ofuse in various societies (Honkala, 
Kannas & Rise, I 990; Gift, I 986). For example, a WHO study of the oral health care habits 
of schoolchildren in I I European countries showed that the use of toothpicks was quite 
common (Honkala, Kannas & Rise, I 990). Toothpick use appears to be related to 
sociocultural traditions: at the time ofICS II it was an accepted practice in Japan and among 
Native Americans. 

Utilization of oral health services 

Access to oral health services, as well as social, cultural and economic conditions is an 
important determinant of service utilization (Gift, I 984). For preventive visits, additional 
factors, such as the preventive orientation of the oral health care system and of society to 
preventive care may also play significant roles (Gift, I 977; Blaikie, I 979; Gift, I 978; 
Horowitz & Goldberg, I 980; Horowitz, I 983; Gift, I 984; Horowitz, I 984). 

In the last three decades, growing attention has been paid to the utilization of oral health 
services and numerous studies have analysed utilization rates and the factors involved (for 
reviews see, for example, Richards & Barmes, 1971 and Gift, 1984). The majority of these 
studies, as in the case of oral hygiene behaviour, were conducted in Canada, the United States 
and western European countries. They showed that most of the countries for which trend data 
are available have observed an increase in the use of oral health services. They also suggested 
that the rates of and the reasons for visits differ from country to country, although cross
national comparative studies addressing these issues are rare. 
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As indicated in Chapter 2, at the time of ICS II, school programmes providing free 
preventive and curative oral health care existed in New Zealand and Poland and at the IHS 
sites. The former GDR also had such a programme. The programme in New Zealand was the 
most aggressive and most organized, followed by that in the former GDR. The programmes 
in Poland and at the IHS sites were not as extensive, owing to lack of resources. In Japan, 
national health insurance covered some of the costs of curative oral health care and oral 
screening of children was mandatory. However, there was no organized oral health treatment 
programme for children as in New Zealand and the former GDR. Similarly, there was no 
programme for children in Baltimore. 

For adults, entitlement to preventive and curative oral health services was greatest in the 
former GDR. Adults in Poland and at the IHS sites were also entitled to services, but service 
provision was hampered by Jack of resources. Japan's national health insurance covered 
only curative services. Baltimore had a fee-for-service, private oral health care system.. 

Although consumer satisfaction with medical care has been studied extensively, little 
research has been undertaken on satisfaction with oral health care (Corah et al., 1984). 
Furthermore, comparisons of different systems are rare. 

3. 1 /CS II findings 

Toothbrushing 

Relatively few individuals at any site reported never brushing their teeth (Table 3.1 1
). 

Adults aged 65-74 were more likely to report never brushing their teeth or brushing 
infrequently than younger persons at almost every site. Lakota adults aged 65-74 were the 
most likely (26%) of any group to report never brushing. At all sites the proportion brushing 
once a day or more was greater for adults aged 35-44 than for children. 

Children's brushing behaviours varied considerably. While only 5% in Erfurt and 7% 
in Yamanashi reported brushing less than once a day, one-third of the Lakota children and 
about one-quarter of Navajo and Lodz children brushed that irregularly. 

For adults, the general ranking of sites with respect to frequency of tooth brushing was 
similar for both age groups. Of the adults aged 35-44, almost all in Erfurt, Yamanashi and 
Baltimore reported brushing their teeth once a day or more. A small proportion of those at 
the Navajo site (6%) and in New Zealand (8%) and Lodz (12%) reported brushing less than 
once a day or never. A sizeabie proportion of Lakota adults aged 35-44 (20%) did not brush 
regularly. Similarly, almost all of the adults aged 65-74 in Erfurt (97%) and Baltimore 
(95%) reported brushing once a day or more and the proportion was nearly as high in New 
Zealand (89%). On the other hand, 26% in Lodz, 31 % of the Navajo and 40% of the Lakota 

1 Adults with no teeth were, logicaiiy, excluded from this table. 
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c.n 
CXl Table 3.1 Oral hygiene behaviour: proportion who reported toothbrushing, expressed as a percentage of the sample • 

Children, 12-13 Adults, 35--44 Adults, 65-74 

Never Less Once More Never Less Once More Never Less Once 
than a day than than a day than than a day 

Site once once a once once a once 
a day day a day day a day 

Erfurt, 0 5 22 73 0 2 13 85 1 2 16 
Germany (0.1) (0.8) (1.8) (2.1) (0.2) (0.7) (1.5) (1.6) (0.5) (0.7) (1.8) 

Yamanashi, 
I ~-2) 

7 27 66 
I ~-2) 

2 40 57 I NA NA NA 
Japan (1.0) (1.3) (1.4) (1.2) (1.0) (1.0) 

New Zealand 11 18 35 46 I ~-6) 
6 23 70 I (~8) 

6 22 
(0.3) (2.0) (2.3) (2.9) (0.9) (1.8) (2.0) (1.8) (3.1) 

Lodz, Poland 11 23 27 49 
I ~-5) 

10 23 65 i 10 16 29 
(0.4) (2.1) (2.0) (3.2) (1.6) (2.3) (3.3) (2.1) (2.6) (2.7) 

Baltimore, 
I ~-3) 

12 36 52 
I ~-2) 

1 22 76 I (~-5) 
3 24 

USA (1.9) (2.5) (2.6) (0.4) (1.5) (1.6) (0.6) (2.0) 

IHS Navajo, 
I ~-7) 

21 26 50 I ~.4) 
5 20 74 114 17 30 

USA (1.8) (2.2) (1.6) (1.2) (2.0) (2.2) (1.9) (2.0) (2.4) 

IHS Lakota, 2 31 26 41 6 14 32 48 26 14 33 
USA (0.7) (2.4) (2.4) (2.7) (1.3) (1.8) (2.3) (2.5) (4.4) (3.3) (4.6) 

IHS, Indian Health Service; NA, not applicable. 
• Figures in parentheses are standard error values. 

More 
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day 

81 
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reported brushing less than once a day or never. Data for older adults in Yamanashi were 
collected but were not available for analysis. At sites where daily toothbrushing was 
generally most common (Erfurt and Baltimore), the behaviour of older adults was similar to 
that of younger adults. At sites where daily brushing was less prevalent (Lodz, Navajo and 
Lakota), older adults were more likely to brush less than once a day or never brush than 
younger adults. 

Flossing 

Regular flossing was not as common as brushing and no age group at any site had a 
majority flossing once or more a day (Table 3.2). In fact, except for Baltimore and the IHS 
sites, 45% to 97% either did not know what flossing was or never flossed. Erfurt children 
were not even asked about flossing because the local study directors assumed that the 
children would not know what floss was, and most children in Yamanashi (86%) and the 
majority in Lodz (51 %) were also ignorant about floss. Even though most children in New 
Zealand knew what floss was, the majority reported flossing less than once a week (27%) or 
never (38% ). United States children were more likely than those in other countries to know 
about floss and to report regular flossing. The children from the IHS sites reported more 
regular flossing habits than those in Baltimore: 36% in Baltimore reported never flossing 
compared with 16% of the Navajo and 25% of the Lakota. Navajo (41 %) and Lakota (36%) 
children were about twice as likely as their Baltimore counterparts ( 19%) to report flossing 
once or more a day. 

Most adults of both age groups in Erfurt, Yamanashi and Lodz either did not know what 
dental floss was or reported never flossing. In New Zealand, about half (51 % ) of the adults 
aged 35-44 never flossed while about one-third reported flossing either weekly (20%) or 
daily (12% ). The pattern at the Lakota site was similar - around half (56%) reported never 
flossing, while more than one-third flossed, either weekly ( 17%) or daily (21 % ). Regular 
flossing was reported most often in this age group in Baltimore and at the Navajo site (33% 
at both sites), although substantial proportions never flossed- 26% in Baltimore and 34% at 
the Navajo site. 

Regular flossing was generally not common in adults aged 65-74 at any site. Older 
adults were most likely to floss in Baltimore; while 41 % did not floss at all, one-third 
reported flossing once or more a day. A substantial majority at both the Navajo (75%) and 
Lakota (70%) sites reported never flossing. Two-thirds in New Zealand reported never 
flossing, while 9% flossed once or more a day. 

Toothpick use 

At all sites, toothpick use was found in all age groups (Table 3 .3 ). Respondents were not 
asked about frequency of use, only whether they did or did not use toothpicks. Adults were 
generally more likely to use toothpicks than children. Nevertheless, half or more of the 
children in Yamanashi (55%) and at the IHS sites (53% ofLakota; 50% of Navajo) reported 
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Ol 
0 Table 3.2 Oral hygiene behaviour: proportion who reported dental flossing, expressed as a percentage of the sample • 

Children, 12-13 Adults, 35--44 Adults, 66--74 

Sita 

Do not Less Once a Once Do not Less Once a Once or Do not Less 
know than week to or know than week to more a know than 
what once a a few more what once a a few day what once a 
floss is Never week times a a day floss is Never week times a floss is Never week 

week week 

Erfurt, NA NA NA NA NA 33 61 2 2 1 51 49 0 
Germany 

(2.1) (2.1) (0.6) (0.7) (0.5) I (2.5) (2.5) (0.1) 

Yamanuhl, I 118 11 . 1 1 2 61 26 4 3 1 I NA NA NA 
Japan 

I (1.6) (1.5) (0.2) (0.5) (0.5) (1.7) (1.6) (0.6) (0.6) (0.4) I 
New Zealand I 7 311 27 111 

(1~0) I 
0 61 111 20 12 I 0 64 13 

I (1.9) (3.0) (2.3) (2.6) (0.2) (2.4) (1.3) (1.6) (1.3) I (0.3) (3.3) (2.7) 

Lodz, I 61 44 1 2 1 I 116 10 1 2 0 I 94 4 1 
Poland 

I (5.0) (5.3) (0.3) (0.7) (0.4) I (2.0) (1.3) (0.5) (0.9) (0.3) (1.2) (1.3) (0.3) 

Baltlmore, I 1 38 21 23 19 0 26 12 28 33 0 41 9 
USA 

(1.6) I I (0.5) (2.0) (2.0) (2.3) (0) (2.0) (1.0) (1.9) (1.3) I (0.2) (2.4) (0.9) 

IHS NavaJo, I II 18 11 24 41 I 0 34 II 26 33 I 0 76 6 
USA I 

I (1.5) (1.7) (1.4) (2.5) (2.9) I (0) (2.4) (1.5) (2.1) (2.2) I (0) (2.3) (1.2) 

IHS Lakota, 3 26 14 23 36 0 68 6 17 21 

I 

0 70 2 
USA 

(0.9) (2.3) (1.9) (2.3) (2.7) (0) (2.5) (1.2) (1.9) (2.0) (0) (4.5) (1.4) 

IHS, Indian Health Service; NA, not applicable 

• Figures in parentheses are standard error values. 

Once a 
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14 
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18 
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II 
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11 
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II 

(2.6) 

0 

(0) 

31 

(2.5) 

11 

(1.7) 

16 

(3.6) 

§ 
~ 
:0 

~ 
0 
~ r-
:t: 
~ 
r-
~ 
~ 
~ 
(/) 

Vi 
rr1 
~ 



3 ORAL HEALTH BEHAVIOUR 

Table 3.3 Oral hygiene behaviour: toothpick use (proportion who reported use, 
expressed as a percentage of the sample)• 

Children Adults Adults 
Site 12-13 35-44 65-74 

Erfurt, Germany NA 49 42 
(2.2) (2.5) 

Yamanashi, Japan 55 75 NA 
(3.4) (1.9) 

New Zealand 34 51 56 
(1.8) (2.2) (3.4) 

Lodz, Poland 23 48 35 
(2.5) (2.1) (3.0) 

Baltimore, USA 39 42 48 
(4.4) (1.9) (2.1) 

IHS Navajo, USA 50 66 59 
(2.1) (2.2) (2 6) 

IHS Lakota, USA 53 82 70 
(2.8) (1.9) (4.5) 

IHS, Indian Health Service; NA, not applicable. 
• Figures in parentheses are standard error values. 

use. Use was less widespread among children in Baltimore (39%), New Zealand (34%) and 
Lodz (23% ). Information on toothpick use was not collected in Erfurt. 

Large proportions of adults aged 35-44 at the Lakota (82%) and Navajo (66%) sites and 
in Yamanashi (75%) used toothpicks. The proportions at the other sites were somewhat 
lower, but were still in the range 40%-50%. Prevalence of toothpick use in older adults was 
similar; the Lakota (70%) and Navajo (59%) were the most likely to report use, those in Lodz 
were the least likely (35%). 

Utilization of oral health seniices 

Frequency 

The frequency of oral health care visits varied by age with similar patterns at all sites 
(Table 3.4 ). A visit was considered to be any occasion in the year prior to the study on which 
an individual travelled to an office, clinic, health centre or hospital to obtain oral health 
prophylaxis or treatment provided by a dentist, dentist's auxiliary or hygienist. Visits to the 
school dental nurse by New Zealand children were included because these nurses provided 
most of the children's primary oral health care, including cleaning and treatment of caries 
and periodontal problems. 

Children were the most frequent users of oral health services. They were less likely than 
adults to have made no visit at all and were more likely than adults to have made three or more 
visits during the year. Older adults were the least frequent users. They were the most likely 
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Table 3.4 Utilization of oral health services: frequency of use (proportion who reported 0, 1-
2, and 3 or more visits in the year prior to the study, expressed as a percenage of 
the sample) • 

Children, 12-13 Adults, 35-44 Adults, 65-74 

Site 

0 1-2 3or 0 1-2 3 or 0 1-2 3or 
more more more 

Erfurt, 6 41 53 20 52 27 40 50 10 
Garmany (1.0) (2.0) (1.8) (1.8) (2.2) (1.9) (2.0) (2.1) (1.3) 

Yamanashi, 
I 

36 24 40 
I 

58 9 33 I NA NA NA 
Japan (2.0) (1.6) (1.3) (1.5) (1.1) (1.6) 

New Zealand I 1 49 51 I 44 48 8 I 71 26 3 
(0.3) (2.4) (2.4) (2.6) (2.4) (1.1) (1.8) (1.9) (0.8) 

Lodz, 
I 

8 46 46 
I 

44 39 17 
I 

74 21 5 
Poland (1.5) (2.7) (3.4) (2.4) (2.5) (2.4) (2.7) (2.1) (1.0) 

Baltlmore, 
I 

19 47 34 I 25 63 12 
I 

43 47 10 
USA (2.6) (2.2) (2.9) (1.8) (2.6) (1.4) (2.0) (2.0) (1.3) 

IHS Navajo, 
I 

8 35 57 I 58 39 3 I 78 21 1 
USA (1.7) (2.1) (2.2) (2.4) (2.3) (0.8) (1.8) (1.8) (0.4) 

IHS Lakota, 12 47 41 48 46 6 75 22 3 
USA (1.7) (2.7) (2.6) (2.4) (2.4) (1.2) (2.8) (2.6) (1.1) 

IHS, Indian Health Service; NA, not applicable 
• Figures in parentheses are standard error values 

to have made no visit at all and the least likely to have made three or more visits during the 
year. Adults aged 35-44 used services more frequently than older adults, but less frequently 
than children. 

While these age-related patterns of v1s1ts were consistent at all sites, there was 
considerable variation by age group between sites. While virtually no New Zealand children 
( 1 % ) reported going through an entire year without a visit, one-third of those in Yamanashi 
did so.2 Multiple visits (three or more) were reported by the majority of children at the 
Navajo site (57%) and in Erfurt (53%) and New Zealand (51 % ). Baltimore children were the 
least likely to report multiple visits (34%). 

Younger adults in Yamanashi and at the Navajo site were the most likely in this age 
group to have made no visit (58% at both sites). The smallest proportions were reported from 
Erfurt (20%) and Baltimore (25% ). Three or more visits were most common in Yamanashi 
(33%) and Erfurt (27%). 

'The mandatory, annual in-school screening could not be considered as an oral health care visit because no preventive or curative 
services were provided during the screening. The screening was not considered as a visit by the children; the question asked was: 
"How many times have you visited a dentist's office in the past 12 months?". 
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Of the adults aged 65-74, those in Erfurt and Baltimore were much more likely to have 
made a visit than those at other sites. While 70% or more in New Zealand and Lodz and at 
the Navajo and Lakota sites reported making no visits, the proportions in Erfurt and 
Baltimore were 40% and 43% respectively. Although three or more visits per year were not 
common in this age group at any site, this frequency of visits was reported by I 0% in Erfurt 
and Baltimore. 

Preventive visits 

Adults who had made a visit in the previous year were asked about their reasons for the 
visit, i.e. whether it was curative, part of a course of treatment, or for an examination or 
cleaning (considered as preventive). 

At most sites, adult visits were more likely to be for treatment than for preventive 
reasons (Table 3.5). For example, few adults aged 35-44 in Yamanashi(] I%) or Lodz 
(15%) reported preventive visits. Older adults in Lodz were the least likely in this age group 
to report preventive visits (II%); the Navajo (14%), Erfurt (17%) and Lakota (25%) sites 
also had relatively small proportions of older adults doing so. The exceptions were New 
Zealand and Baltimore, where about half and two-thirds, respectively, of the most recent 
visits made by both adult groups, were preventive. Generally, adults aged 35-44 were more 

Table 3.5 Utilization of oral health services: reasons for use (proportion, expressed as. 
percentage of the sample who reported a visit in the previous year).• 

Adults making a preventive visit Children (12-13) 
making an 

orthodontic visit 

Site 35-44 65-74 

Erfurt, Germany 34 17 24 
(2.3) (2.0) (1.5) 

Yamanashi, Japan I 11 NA 6 
(1.5) (0.8) 

New Zealand I 52 45 17 
(3.2) (5.1) (1.9) 

Lodz, Poland I 15 11 12 
(2.0) (2.8) (2.3) 

I 
Baltimore, USA 

I 
73 64 40 
(2.5) (2.1) (3.1) 

IHS Navajo, USA I 39 14 38 
(3.6) (3.2) (1.7) 

IHS Lakota, USA 23 25 36 
(2.8) (6.6) (2.7) 

IHS, Indian Health Service; NA, not applicable. 

• Figures in parentheses are standard error values. 
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likely to make a preventive visit than the older adults. An exception was the Lakota site, 
where about one-quarter of both adult age groups reported making a preventive visit. 

Orthodontic visits 

Children were asked whether they had made a visit for orthodontic treatment in the year 
before the survey (Table 3.5). The United States sites had the highest proportions of children 
(36%-40%) who had received treatment. These were followed by Erfurt (24%); the 
proportion was lowest in Yamanashi (6%). 

Satisfaction with care 

Subjects who had reported a visit to a dentist or orthodontist in the previous two years 
were asked to indicate how satisfied they were with various aspects of the most recent visit 
(Table 3.6). Respondents expressing satisfaction in regard to the visit as a whole, the amount 
of information given to them about their treatment, travel time, and waiting time were 
designated as satisfied with access to care. For adults, satisfaction with quality of care was 
measured by one question concerning the overall quality of the visit. Respondents were 
coded as satisfied with the provider-patient relationship if they expressed satisfaction with 
the way they were made to feel welcome, the information given to them about what was 
wrong with their teeth, and the treatment they received. 

Overall, large proportions of children at all sites were satisfied with visits, although 
many wanted to know more than they were told about the treatment they received (24%-
61 % ). Substantial proportions at all sites, with the exception of New Zealand, also thought 
they waited too long to see the provider(l 2%-31 % ). Smaller proportions felt it took too long 
to get to the oral health care site ( 6%-17% ). There were significant differences between sites. 
Children were most likely to express satisfaction with their last visit in Erfurt (97%), New 
Zealand (95%) and Baltimore (95% ). Smaller proportions reported satisfaction at the Lakota 
(89%), Lodz (88%), Navajo (87%) and Yamanashi (81 %) sites. Three-fifths (61 %) of the 
children in Lodz and at both IHS sites would have liked more information than they were 
given about what was wrong with their teeth. The proportions were somewhat smaller but 
still substantial in Baltimore (40%), Yamanashi (27%) and Erfurt (24%). Concerns that 
waiting time was too long were most frequently expressed by the Navajo (3 I%) and Erfurt 
(26%) children. Elsewhere, the proportions ranged from I 9% in Yamanashi to 5% in New 
Zealand, where most of the children's care was provided by nurses in the schools. At all sites, 
except the Navajo site, I 0% or less of children considered travel time to be too long; among 
the Navajo children the proportion was I 7%. 

Levels of satisfaction among the adults in both age groups varied widely and neither age 
group was consistently more satisfied than the other. The majority of adults in both age 
groups at all sites were satisfied with every aspect of their last dental visit. Adults were more 
likely to express satisfaction with the overall quality of the visit than with either access or 
provider-patient relations. 
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Table 3.6 Satisfaction with last oral health care visit• 

Satisfied Wanted to Waited Traval tl't'• Satlalled with Satlsfl'1 with Satisfied with 
with vlsltb know more too long too long accH• c quallty patlant-provldar 

about to basNnb ralatlonshlp • 
traatmant b 

Sita 

Chlldran Chlldran Chlldran Chlldran Adults Adults Adults 

12-13 12-13 12-13 12-13 

3M-4 Si>-74 3M-4 Si>-74 3M-4 55-74 

Erfurt, 97 24 26 s 77 88 95 92 11,4 89 
Gannany 

(0.5) (1.6) (2.0) (0.8) (1.9) (1.6) (1 0) (1.3) (1.7) (1.5) 

Yamanashi, 111 27 19 NA 78 NA SS NA 86 NA 
Japan 

(1.7) (2.1) (1 9) (1.6) (1.1) (2.0) 

NawZ.aland 95 NA 5 NA 118 94 97 99 92 97 
(1.6) (3.5) (1.7) (1.7) (0.9) (0.8) (1.4) (1.4) 

Lodz, Poland 88 81 18 10 84 58 86 86 75 72 
(2 0) (32) (2 0) (1.6) (2.2) (3.9) (1 6) (2.5) (2.5) (3.6) 

Baltlmora, 95 
USA 

40 13 7 91 95 98 98 93 98 

(1.2) (3.0) (1.7) (1 4) (1.3) (0.9) (0.6) (0.6) (0.8) (0.7) 

IHS Navajo, 
USA 

87 81 31 17 87 82 92 87 so 69 
(1.5) (2.9) (2.6) (2.9) (2.7) (3.7) (1.5) (2 4) (2.3) (3.3,) 

IHS Lakota, 
USA 

89 61 12 8 72 83 95 95 64 92 
(1.9) (3.0) (1.9) (1.9) (2.5) (3 6) (1.3) (1.9) (2.0) (2.4) 

IHS, Indian Health Service; NA, not applicable 
• Figures in parentheses are standard error values. 
• Expressed as the percentage of the sample agreeing with the statement. 
'Expressed as the percentage of the sample who were "very satisfied" or "satisfied" with all of the following: obtaining an ap 

pointment, travel time and waiting time. 
• Expressed as the percentage of the sample who were "very satisfied" or ·satisfied" with the quality of the oral health care 

provided. 

• Expressed as the percentage of the sample who were "very satisfied" or "satisfied" with all of the following: the way they 
were made to feel welcome by the receptionist, hygienist or chairside assistant, and dentist; the information given about what 
was wrong and the treatment provided. 

Adults aged 35-44 in Lodz (64%) and at the Navajo site (67%) were the least likely to 
express satisfaction with access. Those in Baltimore (91 % ) and New Zealand (86%) were the 
most likely to report satisfaction with this aspect of their visit. The ranking for adults aged 
65-74 was similar: the proportions were lowest in Lodz (58%) and at the Navajo site (62%), 
followed by the Lakota (83%), Erfurt (88%), New Zealand (94%) and Baltimore (95%). 

The proportion of adults in both age groups reporting satisfaction with the overall 
quality of the visit was relatively high at all sites. The order was similar to that for access. In 
general, the proportions were highest in New Zealand and Baltimore and lowest in Lodz, 
Yamanashi and at the Navajo site. Rankings for both age groups for satisfaction with 
patient-provider relations were similar to those for access and quality. The proportions 
tended to be highest in New Zealand (92% of the adults aged 35-44 and 97% of the adults 
aged 65-74) and Baltimore (93% and 96%), lower in Erfurt, Yamanashi and at the Lakota 
site, and lowest at the Navajo site (80% and 69%) and in Lodz (75% and 72%). 
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3.2 Comparison with previous studies 

Since the current status of a society's oral health behaviour is a result of long-term 
development, it is important to consider changes in these behaviours over time. Fortunately, 
some comparable data concerning past oral health behaviour patterns exist for all the ICS II 
sites except the IHS sites. Most of these are from ICS I (Arnljot et al., 1985) or the ICS I 
replicate study. Table 3.7 compares the results for brushing and oral health service utilization 
for five study sites in ICS I and ICS II, indicating the year of data collection. No comparisons 
were made for adults aged 65-74 years because(]) this age group was not included in the ICS 
I sample, and (2) previous data concerning this age group's oral health behaviour were 
unavailable for most sites. (Note that the ICS I children were aged 13-14 years and the ICS 
II children 12-13 years). Data from other studies are also included in the discussion below. 

Erfurt, Germany 

The comparison of brushing behaviour in 198 I and 1991 shows a great increase over 
that period in the proportion of children who brushed more than once per day. The proportion 
making an oral health care visit during the year prior to the study also increased during the 
decade. This rise in oral health service utilization did not occur among younger adults, either 
for curative or preventive visits. 

Table 3.7 Comparison of oral health behaviours between ICS I and ICS II 

Site Brushing Orsi heslth service utlllzatlon 

Proportion brushing Proportion making visit Proportion 

more than once per In previous year (%) making 

day(%)• 
preventive visit In 
previous year (%) 

Year of Ynrof Children Chlldran Adults, 35-4-4 Adults, 35-4-4 
survey survey 12-14 12-13 12-14 12-13 

ICSI ICSII ICSI ICSII ICSI ICSII ICSI ICSII ICSI ICSII 

Erfurt, 1981b 1991 52 73 85 94 80 75 37 34 
Germany 

Yamanashi, 1974 1991 23 66 71 64 42 42 5 11 
Japan 1992 

New Zealand 1973 1988 64 46 90 99 46 56 37 52 

Lodz, Poland 1977 1989 41 49 51 92 45 66 33 15 

Baltimore, USA 1975 1990 56 52 64 81 57 75 61 73 

• The ICS I final report (Amljot et al., 1985) only contains figures for metropolitan and non-metropolitan areas. These have 
been weighted according to the sample distribution to produce the figures shown here. 

• The German statistics are not from ICS I but from a replicate study of ICS I undertaken in Erfurt (Waurick et al, 1985; Borutta, 
1987). 
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Yamanashi, Japan 

In the 17 years from 1974 when ICS I data were collected to 1991, when ICS II data were 
collected, the proportion of children who brushed their teeth once or more a day increased 
dramatically. Tooth brushing once or more a day was not widespread in 1974 (23%); the ICS 
II figure (66%) from 1991 shows almost a three-fold increase. National statistics confirm 
this trend. For example, a national survey showed that, in 1975, about 20% of children aged 
13-14 brushed their teeth twice or more a day (Japan Ministry of Health and Welfare, 1975); 
in 1987, 63% of children aged 10-14 did so (Japan Ministry of Health and Welfare, 1987). 
In contrast, oral health service utilization among children showed little change over the same 
period. In fact, a slight decrease may have occurred; while 71 % of children in Yamanashi 
made a visit in the year prior to 1974, only 64% did so in 1991. 

The proportion of adults aged 35-44 who made a visit in the previous year showed no 
change. Although the proportion who visited for preventive reasons increased (from 5% to 
11 % ), it remained among the lowest of all the sites. 

New Zealand 

The ICS I study site for New Zealand was Canterbury, while ICS II data were taken 
from a national survey. Although studies have shown that oral health outcomes in 
Canterbury are similar to the national average, there were minor problems in comparing the 
two sets of data; thus only gross comparisons are available. The data suggest that the 
proportion of children brushing more than once a day may have decreased during the years 
1973-1988. The reason for this is unclear, though a change in professional advice from 
"more than once-a-day" to "preferably once-a-day" may have caused the apparent decrease. 
The large proportion (90%) of children aged 13-14 who visited the school dental nurse or the 
dentist in the year prior to 1973 demonstrates the impact of the highly organized school oral 
health services programme in New Zealand. This proportion had increased to 99% in 1988. 

The proportion of adults aged 35-44 who brushed once or more a day remained steady 
from 1973 to 1988: 96% in 1973 (Hunter & Davis, 1982); 95% in 1982 (Cutress, Hunter & 
Hoskins, 1983); and 93% in 1988 (ICS II data). Flossing continued to be infrequent. The 
proportion who flossed daily was 6% in 1973 (Hunter & Davis, 1982); 10% in 1976 (Cutress 
et al., 1979); and 12% in 1988 (ICS II data). Utilization oforal health services showed a slight 
increase in this age group; the proportions making a visit in the previous year rising from 46% 
in 1973 (Hunter & Davis, 1982) to 52% in 1976 (Cutress et al., 1979), 57% in 1982 (Cutress, 
Hunter & Hoskins, 1983) and 56% in 1988 (ICS II data). Visits for preventive reasons also 
increased steadily from 37% in 1973 (Hunter & Davis, 1982) and in 1976 (Cutress et al., 
1979), to 41 % in 1982 (Cutress, Hunter & Hoskins, 1983) and 52% in 1988 (ICS II data). 

Lodz, Poland 

The study site was the same for both ICS I and ICS II. The proportion of children who 
brushed their teeth more than once a day increased slightly from 1977 ( 41 % ) to 1989 ( 49% ). 

67 



COMPARING ORAL HEALTH CARE SYSTEMS 

However, utilization of oral health services by children showed a marked increase. In 1977, 
about half had made a visit in the previous year; this proportion increased to 92 % by 1989. 
As described in Chapter 2, the general health status in Poland declined at an alarming rate 
from the late I 970s. This situation compelled the Government to require health providers to 
improve availability of health services to the public (Chopin, I 992). According to the ICS 
II study team in Poland, oral health care providers had also been under pressure to increase 
services to children. The finding that the majority of Polish children visited the dentist in 
I 989 may reflect this effort. However, as discussed in Chapter 7, this increase did not 
correspond with an improvement in oral health status. 

Adults showed a similar trend. The proportion of younger adults who had made a visit 
in the previous year increased from 45% in I 977 to 66% by I 989. However, the proportion 
of preventive visits decreased during the same period (from 33% to I 5% ). Furthermore, the 
increase in utilization of oral health services did not result in an improvement in oral health 
status (see Chapter 7). 

Baltimore, USA 

Comparison ofICS I and ICS II data shows that about half of the children brushed more 
than once a day in both I 975 (56%) and I 990 (52% ). Most adults aged 35-44 brushed daily 
in both 1975 (93%) and 1990 (98%) (Research Triangle Institute, I 993). The proportions of 
younger adults who flossed daily also increased from I 8% to 33% (Research Triangle 
Institute, I 993 ). Utilization of oral health services increased among children and adults aged 
35-44. The proportion who visited the dentist in the previous year increased from 64% to 
8 I% for children and from 57% to 75% for adults. This trend is consistent with the national 
trend (Health Resources and Services Administration, I 991 ). Furthermore, among younger 
adults, the proportion of preventive visits also increased, from 61 % (Research Triangle 
Institute, I 993) to 73%. 

IHS Navajo and Lakota, USA 

Owing to the lack of studies concerning the oral health behaviour of the Native 
Americans at the two ICS II sites, no comparable data are available. However, information 
from the US National Interview Survey provides a general comparison. This 1981 survey 
indicated that 44% of Native Americans and Native Alaskans aged under 17 years had visited 
a dentist in the previous year. ICS II showed that 92% of the Navajo children and 88% of 
Lakota children made a visit in 1990 indicating a general increase in utilization. This trend 
was not observed in adults, however. The same 198 I survey showed that 49% of those aged 
17-44 made a visit in the previous year. ICS II showed that 42% of Navajo adults aged 35-
44 and 52% of the Lakota adults in the same age group made a visit in the year prior to 1990. 
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3.3 Discussion 

Toothbrushing 

As indicated in Chapter 2, the Native Americans' traditional diet was low in cariogenic 
foods until about 1930 when their hunting and farming economy declined and they 
increasingly relied on more cariogenic Western foods (Bosley, 1959). The prevalence of 
dental caries was relatively low (Cady, 1934) until the 1930s, but as the diet changed the 
caries incidence increased (Ship, 1966). As a result, tooth brushing became an important oral 
hygiene behaviour for the prevention of oral health problems. However, exposure to 
industrialization and modernization 3 occurred much later at the IHS sites than at other study 
sites, and many Navajo and Lakota Native Americans remain in agriculture and retain their 
traditional values. In addition, the development of modern oral health care took place much 
later and to a lesser extent in IHS study sites. It is therefore not surprising that the majority 
of Native American children and adults reported not brushing daily. In fact, many Native 
American adults aged 65-74 (26% of the Lakota and 14% of the Navajo) reported never 
brushing their teeth. 

Industrialization and accompanying modernization in Poland has also been limited, and 
the proportion of the population living in rural areas and employed in agriculture has 
historically been high. The systematic development of modern oral health care occurred 
relatively late and the dentist-population ratio was extremely low until the 1950s. This may 
be reflected in the fact that children and adults exhibit fairly irregular toothbrushing 
behaviour. Trend data indicate that the high proportion of Polish children who brush 
infrequently has persisted over the last decade. Further examination of urban and rural 
differences reveals that a much greater proportion of the residents in rural areas than in urban 
areas ( data not shown) are infrequent brushers. Apparently, the impact of modernization and 
the influence of oral health care professionals, modern oral health care and commercial oral 
health care products have reached a smaller proportion of rural residents. 

Although Japan began the process of industrialization earlier, the Japanese diet did not 
undergo Westernization until after the Second World War. Further, the dentist-population 
ratio remained one of the lowest among ICS II study sites until the 1970s. Thus, the active 
promotion of toothbrushing as a preventive measure by the oral health care profession may 
also have begun at a later date than in Erfurt, New Zealand and Baltimore. Therefore, 
although ICS II data show that by 1991 the proportions of conscientious daily brushers 
among both Japanese children and adults were as high as those of the latter three sites, the 

3 "Modemization, in general, is a transformation in technological production, bureaucratization and the concomitant changes such 
as mass education, the development of various social and political ir.stitutions and organizations, ar.d the changes in sociocultural 
values (Berger et al., 1973). The aspects of modernization that are most relevant to this chapter include the change of diet to t1ighly 
processed foods and greater consumption of sugar (which resulted in the increase of oral diseases, particularly dental caries), the 
development of modern dentistry (which promoted oral hygiene and the use of oral health services to counteract the increased 
prevalence of oral diseases), and mass education and communication (which are media through which people learn about oral 
hygiene and the use of oral health services and subsequently adopt these behaviours). It should be noted here that the concept of 
"modernization" is used in this chapter with a value-neutral sense, free from positive (e.g., modernization is benign and progressive) 
or negative (e.g., modernization is depersonalizing and results in loss of personal autonomy) implications." 
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trend data on children reveal that the Japanese have adopted conscientious brushing 
behaviour only in recent years. While a large proportion (66%) of children brushed more 
than once per day in 1991, a mere 23% of children did so in I 974. More research is necessary 
to understand fully the effect of this dramatic increase. 

The majority of children and adults in Erfurt, New Zealand and Baltimore were found 
to brush daily. This was expected because these societies industrialized earlier and more 
extensively than other sites in ICS II, and therefore experienced modernization earlier, which 
included the development of modem oral health care and related changes in sociocultural 
values. Supporting this hypothesis, trend data for these sites demonstrate that these patterns 
were well established more than a decade ago. 

Flossing 

The finding that flossing was much less widely practised than toothbrushing at all sites 
probably reflects the fact that floss was introduced and promoted by oral health care 
professionals much later than toothbrushes (Gift, I 986). At ICS II study sites where dental 
floss was not widely available (Erfurt, Yamanashi and Lodz) and the oral health care 
profession did not officially recommend flossing as a preventive measure (Erfurt and Lodz), 
most of the children and adults either did not know what floss was or had never used it. 

Interestingly, while many Native Americans at the Lakota and Navajo sites had not 
adopted daily toothbrushing, wide use of floss by both children and adults was reported. 
Information from study team members at both IHS sites indicates that this surprising finding 
probably has two causes. First, a relatively strong IHS periodontal disease prevention 
programme may have raised awareness of various ways of caring for gums. Secondly, based 
on this awareness, the respondents in the sample may have answered that they practised daily 
flossing because it was a socially desirable response. More research is needed to obtain a 
better understanding of the factors involved. 

The relatively greater use of dental floss among children and adults in Baltimore and 
New Zealand than at most sites may reflect the widespread availability of inexpensive dental 
floss, as well as the established promotional efforts of oral health care professionals. 

The available trend data from New Zealand and the United States indicate that although 
there has been some increase in the use of dental floss, the increase has been gradual. This 
suggests that a relatively lengthy period of time is needed for widespread adoption of a newly 
introduced, preventive oral health care measure. 

Toothpick use 

In addition to the adoption of tooth brushing and flossing as recommended by oral health 
care professionals, many people have continued to use toothpicks to clean their teeth. As 
mentioned earlier, toothpicks are a particularly well established, traditional oral health care 
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implement in Japanese and Native American cultures, and use among children and adults at 
the IHS sites and in Yamanashi was markedly high. 

Utilization of oral health services 

Since the late nineteenth century, the increasing prevalence of caries has led to the 
development of organized oral health care programmes for children in various countries 
(Burt, 1978). The school oral health services programme in New Zealand is the most 
prominent, established in 1920 (Ross, 1984). This highly organized programme, which uses 
school dental nurses to provide primary and most secondary oral health care for children, has 
already had a great impact. The proportion of children in New Zealand who visited the 
school dental nurse or dentist was 90% in 1973; ICS II data showed almost 100% utilization 
in 1988. 

In the mid-1950s, the former GDR also developed a highly structured oral health care 
programme for children which expanded rapidly in the 1970s. This programme significantly 
improved children's utilization behaviour, as clearly illustrated by the continuously high rate 
of oral health care contact in the last decade. 

A similar programme was established in Poland.4 However, like the general health care 
system, this was never fully developed and had begun to deteriorate, mostly due to the 
decline in Poland's economy (Sokolowska & Rychard, 1989). Nevertheless, the efforts of 
the oral health care profession to revive the programme in the last few years have had an 
immediate impact: the trend data demonstrate that the oral health care contact rate among 
children has increased greatly in the last decade. 

The IHS children's oral health care programme, although short of resources, may have 
helped to increase the Native American children's utilization of oral health services. 

The proportions of children making an oral health care visit in the past year in 
Yamanashi and Baltimore, the only two sites not having an organized children's oral health 
care programme, were the lowest among all sites. In fact, the relatively low rate ofutilization 
in Yamanashi has persisted since the 1970s. In Baltimore, on the other hand, contact has 
increased in that period. 

The patterns of adult utilization of oral health services are much more complex than 
those of the children. Erfurt and Baltimore had the highest rates of utilization among adults 
of both age groups. The GDR maintained a highly structured oral health care system until the 
change engendered by reunification in 1990; all GDR citizens were entitled to oral health 
care. This system apparently contributed to the relatively high utilization rates among adults, 
which have persisted since the early 1980s. As the trend data demonstrate, however, the 
provision of free oral health care may also encourage over-utilization. Erfurt had one of the 
highest proportions of adults who had made three or more visits in the previous year. 

• According to the local study team, the Polish Ministry of Health and Welfare began a children's oral health care project in 1967. 
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Universal access to oral health care does not exist in Baltimore, which might be expected 
to discourage people from using services until serious symptoms occur. However, modem 
oral health care developed earlier than at other sites and a large proportion (74%) of adults 
aged 35--44 and some of those aged 65-74 (33%) have private dental insurance (Research 
Triangle Institute, 1993). Adults in Baltimore exhibited relatively high utilization rates, and 
rates had increased greatly since 1975. This increase probably reflects elevated awareness of 
the importance of utilization in protecting oral health, greater dependence on oral health care 
professionals for the maintenance of good oral health, and improved access due to increased 
insurance coverage and oral health care facilities. 

Lower utilization rates prevailed among the adults at other sites. The dentist-population 
ratio was very low in Japan until the 1970s. The fact that national health insurance in Japan 
covers only curative oral health services may discourage contact until serious symptoms 
develop. Yamanashi had one of the highest proportions of adults aged 35--44 who did not 
make a visit in the year prior to the survey, a relatively high rate of multiple visits compared 
to other sites and the lowest rate of preventive visits. 

The low utilization rates among Native Americans reflect their generally lower 
socioeconomic status, their more recent exposure to modern oral health care and to 
modernization and concomitant changes in diet, education and sociocultural values, and the 
IHS's lack of resources; long distances and unpaved roads in the rural IHS sites may also 
have an effect. Although Poland's oral health care system has been deteriorating in the last 
two decades owing to the declining economy, the trend data show an increase in the 
proportion of middle-aged adults making visits since 1977, probably as a result of the efforts 
of oral health care professionals to revive the system. 

Preventive visits 

The low proportion of adults at most sites who made visits for preventive reasons 
reflects the predominantly curative orientation of most oral health care systems and the 
public. Baltimore and New Zealand had the highest proportions making preventive visits, 
following a marked increase in preventive utilization over the last 15 years. This increase 
may be attributed to a multitude of factors such as the development of a preventive 
orientation among oral health service providers, the increased dependence of the public on 
oral health care professionals, growing awareness of the importance of preventive visits, and 
expanded coverage of preventive services by insurance plans. 

On the other hand, Yamanashi and Lodz had the lowest proportions of adults making 
preventive visits. Trend data reveal that the proportion of Japanese adults who made 
preventive visits was even lower 15 years ago. The curative orientation of the national health 
insurance in Japan may have discouraged use of services for preventive reasons. In Lodz, 
although there has been an increase in utilization rates, this has been for curative reasons, as 
revealed by the decrease in the proportion of Polish adults making preventive visits in the last 
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decade. This situation must be viewed in the light of the general deterioration in the Polish 
health care system (Sokolowska & Moskalewicz, I 987; Sokolowska & Rychard, 1989). The 
recent increased utilization in response to the revival of the oral health care system has 
mainly been for the purpose of correcting untreated oral health problems of long standing. 

Satisfaction with care 

The goal of oral health care systems is to provide services satisfactory to the consumers. 
Significant differences across sites in levels of satisfaction for both children and adults 
demonstrate various levels of achievement. However, despite differences from site to site in 
the organization and orientation of services, some consistent patterns in consumer 
satisfaction were revealed. The majority of children and adults at all sites were satisfied with 
the overall quality of their last oral health care visit. A high proportion of the children at all 
sites wanted to know more about the treatment provided. This indicates the need for more 
extensive explanation about the way treatment is planned and carried out. Adults at all sites 
were less satisfied with access to oral health care and their interaction with the provider than 
with the overall quality of the visit. Furthermore, substantial proportions of children at all 
sites, with the exception of New Zealand, thought they waited too long to see the provider. 
Thus there is clearly room for improvement in access to oral health services and patient
provider relations. 
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4 Oral Health Behaviour by Social Group 
Chen, M. and Andersen, R. 

This chapter examines how oral health behaviours - toothbrushing, flossing and oral health 
service utilization - differed between the various social groups at each ICS II study site, the 
magnitudes of social group differences across the sites, and the ways in which these differences 
reflect the characteristics of each site described in Chapter 2. The groups studied were 
differentiated by sex, education, income and availability of a usual source of oral health care. 

Three education groups - high, medium and low-were defined by dividing the sample 
into three groups in terms of the respondent's years of education (for adults) or father's level 
of education (for children). This was done so that each group accounted for as close to one
third of the sample as possible. High, medium and low income groups were also defined 
using the same approach. More details of the definitions of education and income groups are 
provided in Annex 1. 

4.1 Literature review 

Toothbrushing 

Previous studies conducted in several countries, including Denmark, Finland, Spain, the 
United Kingdom and the United States, since the 1960s have found quite consistent 
differences between the sexes in toothbrushing behaviour in all age groups: females brush 
more regularly and more frequently than males (Jensen, 197 4; Honkala, Rimpela & Pasanen, 
1984; Arnljot et al., 1985; Ambjornsen, 1986; Gift, 1986; Petersen, 1986; MacGregor & 
Balding, 1987; Schou, 1989; Honkala, Kannas & Rise, 1990; Turabian & de Juanes, 1990). 
Most studies have also revealed that toothbrushing frequency increases with education, 
occupation and income level (Jensen, 1974; Gift, 1986; Petersen, 1986; MacGregor & 
Balding, 1987; Honkala & Freeman, 1988; Schou, Currie & McQueen, 1990). A few studies 
(Grytten et al., 1988; Warnakulasuriya, 1988), however, found no difference in brushing 
frequency in children whose mothers had different education levels. Only one study 
examined the differences in brushing between individuals having a usual source of care and 
those who did not have such a source (Swank, Vernon & Lairson, 1986); it indicated that 
having a usual source of oral health care was not related to individual brushing behaviour. 
Most studies concerning social group differences in brushing behaviour have been 
conducted in industrialized countries in western or northern Europe or North America; few 
have examined the issue in countries with socialist systems or in countries in other parts of 
the world. 

Flossing 

Again, most studies on flossing have been conducted in countries in western or northern 
Europe or North America. Although the literature concerning flossing is more limited than 
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that on brushing behaviour, some patterns related to social group differences have emerged. 
For example, females (both children and adults) consistently floss more frequently than 
males (Heloe, Aaro & Sogaard, I 982; Chen & Stone, I 983; Sogaard, Aaro & Heloe, I 987; 
Honkala, Kannas & Rise, 1990); and individuals in a higher social class, as defined by 
education, income or occupation, are also more likely to use dental floss regularly (Heloe, 
Aaro & Sogaard, 1982; Chen & Stone, 1983; Honkala, Rimpela & Pasanen, I 984; 
Ambjornsen, 1986). No study has addressed the differences in flossing behaviour between 
people with a usual source of oral health care and those without. 

Utilization of oral health services 

Many studies, including those conducted in Europe and the United States, have 
demonstrated that females in all age groups are more likely than males to have made an oral 
health care visit during the past year, to have made a more recent visit, and to have made more 
visits per year (see Gift, 1984 for a review; and O'Shea & Gray, 1968; Craft & Croucher, 
1980; Arn I jot et al., I 985; Gambucci et al., I 986; Jack, I 986; Petersen, I 986; Sogaard, Aaro 
& Heloe, I 987; Widstrom et al., 1988; Palmquist, I 989; W olinsky & Arnold, I 989). 
However, differences between the sexes in oral health service utilization appear to be 
decreasing (Gift, I 984 ). 

Many studies have examined the effect of education on oral health service utilization. In 
general, utilization is positively correlated with an individual's level of education (see Gift, 
1984 for a review; and Jensen, I 974; Arnljot et al., I 985; Gift, I 986; Petersen, I 986; 
MacGregor & Balding, I 987; Honkala & Freeman, I 988; Schou, Currie & McQueen, I 990). 
Gaps in utilization were generally found to be greater between individuals with very poor 
education and those with moderate levels of education than between those with moderate and 
high levels of education (see Gift, 1984 for a review). A minority of studies (Branch, 
Antczak & Stason, I 986; Chen, I 986a; Wilson, I 986; Grembowski, Andersen & Chen, 
I 989) found no difference between education groups. For example, a 1980 national survey 
of United States families found that children's likelihood of making regular visits did not 
differ according to their mothers' education levels (Chen, I 986a). Another study of persons 
aged 75 years and over in the United States (Wilson, I 986) also found no difference in oral 
health service utilization between various education groups. 

The literature indicates that as an individual's income level increases, his or her oral 
health service utilization also increases. These differences are more obvious between groups 
with income extremes. Some studies reveal that this association is not linear because the gaps 
between some income groups are bigger than others (see Gift, I 984 for a review). 

Few studies have investigated utilization differences between those having and those not 
having a usual source of oral health care. A study conducted in the United States found large 
differences between these two groups in the proportion who had made a visit in the previous 
year; members of the former group were much more likely to have made a visit (Kronenfeld, 
1979). Other studies reported similar findings (Jenny et al., 1975;Milgrom, Conrad & Kiyak, 
1981 ). 
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Preventive visits 

Most studies have investigated only curative visits or did not distinguish between 
preventive and curative visits in their analyses (Chen, 1986b). The few studies focusing on 
preventive visits, most of which were conducted in the United States, found that females 
were somewhat more likely than males to make a visit for preventive reasons (O'Shea & 
Gray, 1968; Tesh, O'Shea&Cohen, 1969; Kegeles, 1974; Swank, Vernon &Lairson, 1986). 
Furthermore, these studies showed that children or teenagers from families of higher 
education or income levels and adults with higher education or income levels were more 
likely to make preventive visits than those who had less education or income (Kriesberg & 
Treiman, 1960, 1962; Metz & Richards, 1967; Newman & Anderson, 1972; Amljot et al., 
I 985; Swank, Vernon & Lairson, I 986). 

Summary 

Previous studies have generally confirmed the expectation that individuals with higher 
education or income levels are more likely to adopt brushing and flossing oral hygiene 
behaviours, to use oral health services, and to use the services preventively. They have also 
shown that individuals with a usual source of oral health care are more likely to use oral 
health services than those without. The findings have demonstrated that females are more 
likely to adopt oral health behaviours than males. Unfortunately, vety few of the studies were 
conducted in countries other than the United States or countries in western or northern 
Europe and, with very few exceptions, were single-country studies, precluding an 
international comparison of the distribution of oral health behaviours among various social 
groups. This lack of international comparison makes it impossible to study the influences of 
different political, economic and oral health care systems on social variations in the adoption 
of oral health behaviours. One prominent exception is ICS I (Arnljot et al., 1985), an 
international study which inciuded Japan, Poland, the former GDR, New Zealand and the 
United States. ICS I not only provided information on social group differences in oral health 
behaviour, but also the opportunity to evaluate the impact of different oral health care 
systems on social variations in the adoption of oral health behaviours. For example, it was 
found that in Canterbury, New Zealand and Trondelag, Norway, which had highly organized 
oral health care programmes for children, the differences in the proportions who had visited 
the dentist in the previous year between children with high and low social positions (defined 
by their educational aspirations) were much smaller than at other sites with no such 
programmes. 

4.2 /CS II findings 

Toothbrushing 

In each age group and at each site, females were more likely than males to brush more 
than once a day (Table 4.1 ). This finding was quite striking in its consistency; the differences 
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Table 4.1 Proportion of children and dentate adults who reported brushing more than once 
a day, by socioeconomic group, expressed as a percentage of the sample 

Sex Education" Income Usual source 
of care 

Age group and 
site 

Total Male Female No Low Med. High Low Med. High Yes No 
reply 

Children, 12-13 

Erfurt, Germany 73 67 80 ... 74 67 69 80 ND ND ND 74 71 

Yamanashi, 66 54 79 .. 66 60 68 66 ND ND ND 70 58 
Japan 

New Zealand 46 36 56 ... ND ND ND ND ND ND ND 46 59' 

Lodz, Poland 49 39 60" 52 38 56 54" ND ND ND 49 49 

Baltimore, USA 52 42 61' 50 41 58 62" ND ND ND 58 35"· 

IHS Navajo, USA 50 40 59 ... 51 39 59 48 ND ND ND 51 58 

IHS Lakota, USA 41 33 49 ... 42 40 35 46 ND ND ND 42 37 

Adults, 35-44 

Erfurt, Germany 85 73 96 ... NA 79 84 89 83 84 89 86 74 

Yamanashi, 60 40 74 .. , NA 47 60 57' 48 54 67" 64 44"' 
Japan 

New Zealand 70 59 81 ... NA 61 64 76" 57 71 73• 73 54" 

Lodz, Poland 65 53 76 ... NA 48 76 79' .. 61 73 70 68 56' 

Baltimore, USA 76 70 82" NA 69 81 79' 71 78 80 78 62' 

IHS Navajo, USA 74 63 84 ... NA 79 60 75" 65 74 81' 78 51 .. 

IHS Lakota, USA 48 37 57'" NA 43' 36 51 38 48 60" 49 33 

Adults, 65-74 

Erfurt, Germany 81 71 87 ... NA 80 90 76' 83 76 84 82 56'' 

New Zealand 67 51 85 .. NA 48 62 77' 62 72 65 71 48' 

Lodz, Poland 45 33 54"' NA 22 46 64'" 43 53 43 51 33' 

Baltimore, USA 71 62 77••• NA 58 75 78" 58 73 76" 73 54' 

IHS Navajo, USA 39 35 44 NA 32 42 52' 39 32 53' 42 36 

IHS Lakota, USA 27 10 45"' NA 5 25 56'" 15 28 41' 32 9" 

Med., Medium; IHS, Indian Health Service; NA, not applicable; ND, no data 
* P<0.05; •• P<0.01; ·- P<0.001 
a Education variable for children is the education level of the father. 
b Cell size s 25. 

were significant at the 0.01 level in 18 of the 20 age-site comparisons and at the 0.05 level 
m one. The magnitudes of the differences were also quite large. In children aged 12-13 
years, the difference between the sexes ranged from 13% in Erfurt (80% of girls and 67% of 
boys brushed more than once a day) to 25% in Yamanashi (79% of girls, 54% of boys). In 
adults aged 35-44 years, the difference ranged from 12 % in Baltimore to 34% in Yamanashi. 
For adults aged 65-74, the difference was smallest at the Navajo site (9%) and greatest at the 
Lakota site (35% ). 
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In most age groups and at most sites, the proportion brushing more than once a day was 
higher in the group with a high level of education than in the group with a low level. These 
education differences were significant in 13 of the 19 age-site comparisons. However, there 
were two exceptions to this pattern. First, at the Navajo site, the proportion of adults aged 35-
44 years brushing more than once a day was significantly higher in the low education group 
than in the middle education group. Secondly, among adults aged 65-74 in Erfurt, the 
proportion brushing more than once a day was higher (90%) in the middle education group 
than in either the high or the low education groups. 

The education group differences in brushing behaviour were more consistent in adults 
than in children. The differences were significant for children at only two sites, Lodz and 
Baltimore. However, they were quite large; 38 % of the children in Lodz whose fathers were 
in the low education group brushed more than once a day compared to 56% and 54% of those 
in the higher education groups. Similarly in Baltimore, 41 % of children with fathers in the 
low education group brushed more than once a day compared to 58% and 62% of children 
with fathers in the middle and high education groups, respectively. Education group 
differences in adults were especially pronounced in Lodz, where 48% of the least educated 
adults aged 35-44 brushed more than once a day compared to 79% of those in the high 
education group. For adults aged 65-74 in Lodz, the proportions ranged from 22% for the 
least to 64% for the most educated. Education group differences were also highly significant 
in adults aged 35-44 in New Zealand and in the older adults in Baltimore and at the Lakota 
site. For the older adults at the Lakota site, the difference was enormous: 5% of the least 
educated reported multiple daily brushings compared to 56% - eleven times more - of the 
highest educated. 

At the sites and in age groups with significant income group differences, higher income 
groups were more likely than lower income groups to report brushing more than once a day. 
The most significant differences were found among adults aged 35-44 in Yamanashi and at 
the Lakota site, and adults aged 65-74 in Baltimore. The most consistent income group 
differences appeared at the IHS sites, \Vhere they were significant in both age groups; of the 
adults aged 35-44 at the Lakota site, only 38% of those in the low income group brushed 
more than once a day, compared to 60% of those in the high income group. No significant 
income group differences were found in Erfurt or Lodz. 

Adults at every site who reported a usual source of oral health care were more likely to 
brush more than once a day than those who did not. Only in Baltimore was the group 
difference significant among children: 58% of the children with a usual source of care 
brushed more than once a day compared to 35% of the children without a usual source. In 
adults, those with a usual source of care were significantly more likely to brush multiple 
times than those without a usual source in 10 of the 13 comparisons. Significant differences 
were found at all sites for at least one of the adult age groups and usually both. The most 
significant differences in adults aged 35-44 were found in Yamanashi ( 64% of those with a 
usual source compared to 44% of those without), New Zealand (73% compared to 54%) and 
for the Navajo (78% compared to 51 %). In adults aged 65-74, the greatest difference was 
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found at the Lakota site (32% of those with a usual source of care compared to only 9% of 
those without). 

Flossing 

Individuals in Erfurt and Lodz generally did not floss, regardless of age (Table 4.2). 
Similarly, very few people flossed in Yamanashi; the statistical significance recorded for 
adults aged 35-44 in higher income and education groups being thus of little importance. 

In all age groups, females were more likely to report daily flossing than males at all sites 
where flossing was reported. The difference between the sexes was not pronounced for 
children except among the Navajo where 53% of girls reported flossing once or more a day 
compared to 27% of boys. The difference for adults aged 35-44 was significant in New 
Zealand and Baltimore and at the IHS sites. Again, it was most pronounced among the 
Navajo, where 42% of women reported flossing once or more a day compared to 23% of men. 
Similar differences were found among adults aged 65-74, and were especially pronounced 
for the Lakota site, where 29% of women compared to 4% of men reported flossing once or 
more a day. 

Education group differences in flossing behaviour were not as consistent. At sites with 
significant differences, the most educated individuals were more likely than the less educated 
to report flossing once or more a day. There were no significant differences among children 
at any site. For adults aged 35-44, the difference was only statistically and substantively 
significant in Baltimore - 26% of the least educated group reported flossing once or more a 
day compared to 41 % of those with the most education. For adults aged 65-7 4, the difference 
was significant at two sites: Baltimore ( 43% of the most educated compared to 21 % of the 
least educated) and the Lakota site (33% of the most educated compared to 7% of the least 
educated). 

In general, individuals with high income levels were more likely to floss daily than those 
with medium or low income levels, although these group differences were not significant for 
every site or every age group comparison. For adults aged 35-44, the greatest difference was 
found in Baltimore (40% of the high income group compared to 25% of the low income 
group). For the older adults, the largest significant difference was again found in Baltimore 
(39% of the high income group compared to 21 % of the low income group). 

There were no differences in frequency of flossing at any site between children who had 
and those who did not have a usual source of care. On the other hand, adults with a usual 
source of care were more likely to report flossing once or more a day than those without at 
most sites. These differences were significant for both age groups in New Zealand and 
Baltimore, for Navajo adults aged 35-44, and for the older Lakota adults. 
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Table4.2 Proportion of children and dentate adults who reported flossing once or more a 
day, by socioeconomic group, expressed as a percentage of the sample 

Sex Education• Income Usual source 
of care 

Age group and 
site 

Total Male Female No Low Mad. High Low Mad. High Yes No 
reply 

Children, 12-13 

Erfurt, Germany NA NA NA NA NA NA NA NA NA NA NA NA 

Yamanashi, 2 9 NA NA NA 2 2 
Japan 

New Zealand 8 6 11* NA NA NA NA NA NA NA 8 7b 

Lodz, Poland 2 2 NA NA NA 2 

Baltimore, USA 19 18 20 13 21 30 16 NA NA NA 18 19 

IHS Navajo, 41 27 53 ... 41 35 48 40 NA NA NA 45 40 
USA 

IHS Lakota, 36 31 41 40 40 29 28 NA NA NA 35 40 
USA 

35-<Uyeans 

Erfurt, Germany 0 NA 3 0 2 0 2 

Yamanashi, 2 NA 0 2* 0 0 3** 2 
Japan 

New Zealand 12 7 16 .. NA 7 10 14 13 11 11 13 4** 

Lodz, Poland 0 0 NA 0 0 0 0 

Baltimore, USA 33 28 37* NA 26 35 41 .. 25 34 40** 35 14*** 

IHS Navajo, 33 23 42*** NA 29 32 36 29 27 41* 35 16** 
USA 

IHS Lakota, 21 16 25* NA 18 18 27 17 22 24 21 16 
USA 

85-74yeans 

Erfurt, Germany 0 0 0 NA 0 0 0 0 0 0 0 o" 
New Zealand 9 6 13 NA 10 7 11 11 12* 11 2· 

Lodz, Poland 0 0 0 NA 0 0 2 0 0 0 2 0 

Baltimore, USA 31 23 38** NA 21 30 43*** 21 30 39** 35 7*** 

IHS Navajo, 11 7 15* NA 10 14 11 12 7 14 12 9 
USA 

IHS Lakota, 16 4 29·· NA 7b 8 33* 7 17 28 20 2b** 

USA 

Med, Medium; NA, not applicable; IHS, Indian Health Service 
* P<0.05; ** P<0.01; *** P<0.001 
• Education variable for children is the education level of the father. 
~Cell size s 25 

81 



COMPARING ORAL HEALTH CARE SYSTEMS 

Utilization of oral health services 

For adults aged 35-44, women were generally more likely than men to have made an 
oral health care visit in the year preceding the interview. The difference between the sexes 
was not as pronounced among children and was not found in older adults (Table 4.3). In 
children, a difference was only seen in Yamanashi and at the Lakota site, with girls being 
more likely to report a visit than boys. 

For adults aged 35-44, the proportion of women reporting a visit in the previous year 
was significantly higher than that of men at all sites except Baltimore. The difference 
between the sexes showed the strongest statistical significance for the Lakota (60% of 

Table4.3 Proportion of children and adults who reported making an oral health care visit in 
the previous year, by socioeconomic group, expressed as a percentage of the sample. 

s.x Education' Income U•u•l 110ul'C9 
o,.,. .. 

Au• group and aim Total Mai• f911111I• No Low Mecl. High Low Meet. High YN No 
.. ply 

Chl/d,w,, 12-13 

Erfurt, G•nnany 94 94 95 94 88 96 94 ND ND ND 96 88 .. 

Yamanuhl, Japan 64 60 69' 65 64 61 68 ND ND ND 77 32"" 

N•wZNland 99 99 100 ND ND ND ND ND ND ND 99 100' 

Lodz, Poland 92 92 92 91 92 94 95 ND ND ND 93 88 

BaHlmo,.,USA 81 86 77 72 73 87 91"' ND ND ND 91 52' .. 

IHS Navajo, USA 92 90 94 94 81 95 90 ND ND ND 94 91 

IHS Lakota, USA 88 83 92' 86 88 91 91 ND ND ND 90 82 

Adu/m,35-U 

Erfurt, G•nnany 80 76 84' NA 66 81 84' 76 80 84 84 32"" 

Yamanuhl, Japan 42 35 48" NA 42 42 41 41 35 42 54 18"" 

N-ZNland 56 51 60' NA 43 51 65 .. 46 52 63" 70 9'" 

Lililz, Poland 56 48 64" NA 46 58 69 .. 55 61 55 63 41 .. 

BaHlmo,.,USA 75 72 78 NA 66 78 83" 63 79 82" 83 14"" 

IHS Navajo, USA 42 37 46' NA 42 34 48" 35 40 49• 45 31 

IHS Lakota, USA 52 43 60"" NA 46 53 55 48 54 52 55 19"" 

Adults, 115-74 

Erfurt, G.nnany 60 57 62 NA 57 68 69" 57 63 67 67 12"" 

N-ZNland 29 29 29 NA 19 22 41" 18 28 38" 53 3"" 

Lodz, Poland 26 25 27 NA 17 23 41"'" 21 37 26' 37 12""' 

Baltlmo,.,USA 58 61 55 NA 39 62 78"'" 39 59 72"'' 72 8"" 

IHS NaV8jo, USA 22 24 21 NA 21 24 25" 21 23 27 27 7""' 

IHS Lakota, USA 25 26 24 NA 20 28 32 27 16 33• 32 2'"' 

Med., Medium; ND, no data; NA, not applicable; IHS, Indian Health Service 
* P<0.05; •• P<0.01; - P<0.001 
• Education variable for children is the education level of the father. 
• Cell size $ 25 
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women compared to 43% of men), in Yamanashi ( 48% compared to 35% ), and in Lodz (64% 
compared to 48% ). 

There were significant education group differences in oral health service utilization 
among adults at most sites. Adults aged 35-44 were significantly more likely to report a visit 
if they were in the high education group at all sites except Yamanashi and the Lakota site. 
The differences were quite large at several sites, equalling or exceeding 16 percentage points 
in Erfurt, New Zealand, Lodz and Baltimore. For adults aged 65-74, the proportion reporting 
a visit increased with level of education at every site and most of the increases were 
significant. The largest differences between the low and high income groups were found in 
New Zealand, Lodz and Baltimore. There were no differences among children with the 
exception of Baltimore, where 91 % of children with fathers in the high education group 
reported an oral health care visit compared to 73% of those with fathers in the low education 
group. 

The proportion of adults reporting a visit increased with income in Erfurt, New Zealand 
and Baltimore. The differences were significant and quite large in New Zealand and 
Baltimore for both adult age groups. However, in Lodz and Yamanashi and at the IHS sites 
the differences were not consistent. 

For adults at most sites and for children at some sites, there were large differences in the 
proportions reporting a visit between those who had and those who did not have a usual 
source of oral health care. For example, children in Yamanashi and Baltimore with a usual 
source were much more likely to have made a visit (77% and 91 %, respectively) than those 
without (32% and 52% ). These sites reported the smallest proportions of children who had 
made a visit in the previous year. At other sites the differences were less pronounced - in 
New Zealand, almost all children reported a visit. At all sites, adults of both age groups with 
a usual source of care were much more likely to have made a visit than those without, and at 
all sites, except among Navajo adults aged 35-44, the differences were highly significant. 
For example, in New Zealand, 70% with a usual source of care reported a visit compared to 
only 9% of those without a usual source, and in Baltimore the proportions were 83% and 14% 
respectively. Few adults aged 65-74 without a usual source of care reported a visit in the 
previous year-the proportions ranged from 2% at the Lakota site to 12% in Erfurt and Lodz 
- but at every site significantly more elderly individuals with a usual source had made a visit. 

Preventive visits 

No significant differences were found between men and women in either age group in 
the proportion making preventive visits in the previous year at any site (Table 4.4). However, 
significant education group differences were found and, in all instances, the high education 
group was more likely than the low education group to have made a preventive visit. For 
adults aged 35-44, the difference was significant in Erfmt, New Zealand and Baltimore. The 
only significant education group difference for adults aged 65-74 was found in Baltimore -
70% of the visits of the high education group were for prevention compared to 55% for the 
low education group. 
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Table 4"4 Proportion of adults who reported making a preventive oral health care visit in the 
previous year, by socioeconomic group, expressed as a percentage of the sample. 

Sex Education Income Usual source· 
of care 

Age group end •ite Total Mele Female Low Med. High Low Med. High Yes No 

Adults, 35-44 

Erlurt, Germany 34 36 33 17 37 36" 27 36 43• 35 26" 

Yamanashi, Japan 11 13 12 9 15 8 8 18 11 12 

New Zealand 52 49 55 41 48 57" 51 52 52 53 34. 

Lodz, Poland 15 16 14 11 13 20 14 5 21· 15 14 

Bsltimore, USA 73 75 72 61 78 ea·· 56 76 83" 74 47" 

IHS Navajo, USA 39 40 38 34 39 42 29 36 47 40 35 • 

IHS Lakota, USA 23 24 22 21 21 26 16 22 32 23 12' 

Adults, 65-74 

Erfurt, Germany 17 21 16 15 16 30 20 11 23· 18 a··· 

New Zealand 45 46 43 31 43 51 42 52 39 47 6 •• 

Lodz, Poland 11 15 8 9 15 3 15 25' 11 

Baltimore, USA 64 61 66 55 63 70 .. 48 65 70" 65 31' 

IHS Navajo, USA 14 14 14 30 14 12 17 14' 12 61' 

IHS Lekota, USA 25 28 22 32 12' 30 27 18' 26 25 0. 

Med., Medium; IHS, Indian Health Service 
* P<0.05; - P<0.01; ••• P<0.001 
• Cell size :o 25. 

At many sites, adults with higher income were more likely to have made a preventive 
visit than those with lower income. The difference was significant for both adult groups in 
Erfurt, Lodz and Baltimore; it was most prominent in Baltimore. Among adults aged 35-44 
in Lodz and adults aged 65-74 in Erfurt and the Lakota sites, the proportion having made a 
preventive visit in the past year in the middle income groups was lower than in the low 
income groups. 

Finally, at many sites, the proportion of adults of both age groups who reported a 
preventive visit was higher for those with a usual source of care than for those without, but 
the differences were not significant. This, in part, reflects the lack of power in the data since 
the number of individuals without a usual source of care in many cells was 25 or less. 
Nevertheless, in Erfurt and New Zealand, adults aged 65--74 with a usual source of care were 
significantly more likely to have made a preventive visit than those without. 

4.3 Discussion 

Table 4.5 summarizes the results presented in Tables 4.1-4.4 by indicating those age 
groups which showed significant social group difference for the four oral health behaviours. 
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Toothbrushing 

The ICS II findings confirm previous studies concerning sex-related differences in 
toothbrushing: females were consistently more likely to brush frequently than males in all 
three age groups and at all seven study sites, despite the differences in political, economic and 
social systems (Table 4.5). The literature has also shown that females are more likely to 
engage in general health promoting behaviour than males (Verbrugge, 1989). 

The general pattern of education group differences - higher education groups being 
more likely to brush more than once a day than lower education groups - also corroborates 
the findings of previous studies. Individuals in higher social classes (i.e. those with higher 
education, income or occupation) are more likely to have greater exposure to mass education 
and communication and to the oral health care profession and it could therefore be expected 
that they would be more likely to adopt promoted oral health behaviour. However, the 
magnitudes of these education group differences varied considerably from site to site. They 
were quite large for some age groups and some sites (i.e. children in Lodz and Baltimore, 
adults aged 35-44 in New Zealand and Lodz, and adults aged 65-74 in Lodz and Baltimore 
and at the Lakota site), while at others they were small, insignificant or showed a reversed 
trend. Looking at the sites and age groups with strongly significant differences, low 
education groups were much less likely to adopt multiple daily brushing in relation to level 
of education. At the sites where the group differences were smaller, insignificant orreversed 
(e.g. among Navajo adults aged 35-44), some system-related factors may have enabled, 
facilitated or encouraged poorly educated groups to adopt oral health behaviours. For 
instance, the oral health care system may have exe1ied greater efforts in promoting such 
behaviour among low education groups. In addition, oral health care promotion through 
mass education may have been equally successful among high or low education groups or 
more successful among low education groups (e.g. the elderly low education group in 
Erfurt). Further research is needed to understand these factors. 

Similarly, higher income groups were more likely to adopt frequent brushing behaviour 
than lower income groups, a finding which also confirms previous studies. The difference 
was particularly pronounced for adults aged 35-44 in Yamanashi and at the Lakota site, and 
for older adults in Baltimore. However, the differences were less consistent from site to site 
than education group differences. There was no difference in Erfurt and Lodz. As described 
in Chapter 2, among ICS II study sites, the socialist systems of the former GDR, followed by 
Poland have the fewest social inequalities. As oral health behaviour is closely related to 
social status, it had been expected that these systems would also show fewer social group 
differences in oral health behaviour. The findings of no significant income group differences 
in socialist systems confirmed this expectation. 

Having a usual source of oral health care is an indicator of an individual's linkage with 
the oral health care system. It was expected that those individuals who were more closely 
linked with the oral health care system might also be more likely to engage in oral hygiene 
and oral health service utilization behaviours since these behaviours are promoted by oral 
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~I Table 4.5 Significant social group differences in oral health behaviour by site I~ 
l; 

Oral health behaviour Group with worst Age groups with significant differences • :0 
~ behaviour G) 

Erfurt, Yamanahl New Lodz, Baltimore, IHS IHS 0 
Gennany Japan Zealand Poland USA Navajo, Lakota, ~ 

USA b USA r--
l:: 

Proportion who brushed Sex: male C,M,O C,M C,M,O C,M,O C,M,O C,M C,M,O ~ 
more than once a day r--

~ Education: lowest 0 M M,O C,M,O C,M,O M,O 0 
~ Income: lowest None M M None 0 M,O M,0 
:0 

Usual source of care: yes 0 M M,O M,O C,M,O M 0 n, 
U) 

Vi 
Proportion who flossed Sex: male None c C,M None M,O C,M,O M,O 

I lrtj more than once a day ~ Education: lowest None M None None M,O None 0 
Income: lowest None M 0 None M,O M None 
Usual source of care: no None None M,O None M,O M 0 

Proportion who made an Sex: male M C,M M M None M C,M 
oral health care visit In 
the previous year 

Education: lowest M,O None M,O M,O C,M,O M,O None 
Income: lowest None None M,O 0 M,O M 0 
Usual source of care: no C,M,O C,M M,O M,O C,M,O 0 M,O 

Proportion of adults who Sex: male None None None None None None None 
made a preventive visit 
In the previous year 

Education: lowest M None M None M,0 None None 
Income: lowest M,O None None M,O M,O None None 
Usual source of care: no oc None oc None None None None 

• Age groups: 12-13 (C), 35-44 (M) and 65-74 (0) years showing significant differences among social groups. For Yamanashi there was no O group; for C 
groups there was no income; for New Zealand children there was no education measure. 
• For Navajo adults aged 35-44, the~ education group had the~ proportion who brushed. 
• Cell size ,;, 25 
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health care professionals. The ICS II data showed that, indeed, for adults, those with a usual 
source of oral health care were more likely to adopt frequent brushing behaviour than those 
who did not have a usual source. However, this result contradicts a previous study conducted 
in the United States (Swank, Vernon & Lairson, 1986). For children, the difference was 
significant only in Baltimore. At the sites with organized school oral health services 
programmes (i.e. New Zealand, Erfurt, Lodz and the two IHS sites), the difference in 
brushing behaviour was negligible. 

Flossing 

At the sites where dental floss was more widely used (i.e. the United States sites and 
New Zealand), the patterns of adult group differences in flossing behaviour in relation to sex, 
education, income and usual source of oral health care were similar to those of brushing 
behaviour: females, those with high education or high income, and those with a usual source 
of oral health care were more likely to floss their teeth (Table 4.5). These findings confirm 
the previous literature and the expectation that individuals from high social classes would be 
more likely to adopt the oral health behaviours that oral health care professionals promote. 
In addition, as Davis (1982) pointed out, most preventive measures such as flossing are 
transmitted through mass education, mass communication and oral health care professiqnals 
to higher social classes much earlier and faster than to lower social classes. However, as with 
the brushing data, the magnitudes of group differences were not uniform across the ICS II 
study sites. 

The insignificant difference in the adoption of daily flossing between children with or 
without a usual source of oral health care at all sites with more widespread use of dental floss 
may indicate that children's regular oral health care providers are not as influential as for 
adults in encouraging or reinforcing their flossing. 

Utilization of oral health services 

As indicated in Chapter 3, because personal hygiene behaviour and utilization of oral 
health services are different in nature, the factors that influence how individuals adopt such 
behaviours may also differ in some aspects. Indeed, while differences between the sexes in 
brushing behaviour were consistent at all sites and in all age groups, sex-related differences 
in utilization of oral health services were found primarily among adults aged 35--44; women 
of this age group were more likely than men to have made a visit in the previous year, 
corroborating the findings of previous studies (Table 4.5). While a review of previous 
studies (Gift, 1984) suggested that such differences appear to be decreasing, ICS II showed 
that they still exist but do not appear as often among children and disappear in older adults. 

As also mentioned in Chapter 3, the resources and organization of oral health care 
systems may affect an individual's oral health service utilization to a greater extent than 
personal hygiene behaviour because the former requires the individual to seek out oral health 
care professionals. Therefore, it was expected that the existence of an organized school oral 
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health services programme would decrease the socioeconomic group differences in 
utilization of oral health services by children. Indeed, Baltimore, which did not have an 
organized oral health care programme for children, was the only site where a significant 
difference among various education groups was found. The school oral health programme 
in Japan did not include treatment services, but children were encouraged to seek care as a 
result of annual screening. Also, the national health insurance system covered part of the 
costs of curative visits for children. These factors appear to have had an equalizing effect 
across education groups since, although the overall proportion of Japanese children who 
reported a visit was the lowest for any site, the proportion was equally low in each of the three 
education groups. Education group differences were also insignificant at the other sites, 
which also had some form of organized oral health care programme for children. This 
finding corroborates the results of ICS I (Arnljot et al., I 985) and confirms the expectation 
that a school oral health services programme would decrease socioeconomic group 
inequality of access to oral health services. 

The proportion of Yamanashi adults aged 35--44 reporting an oral health care visit 
was one of the lowest at any site, yet there were no education or income group differences. 
In Erfurt and Lodz, groups with low education levels were less likely than those with higher 
educatio11 levels to have made a visit in the previous year, indicating that the socialist systems 
at these sites had not succeeded in eliminating education group differences. In fact, Lodz 
showed one of the greatest education group differences for both adult age groups. Marked 
education group differences were also found in New Zealand and Baltimore, where fee-for
service payment systems dominate oral health care delivery, suggesting that this kind of 
system increases social inequalities in oral health service utilization. The greatest income 
group differences were also found at these two sites. 

In summary, the ICS II findings showed that at sites with education and income group 
differences in oral health service utilization, the direction of differences corroborates the 
findings of previous studies and confirms the expectation that the members of higher social 
classes are more likely to use oral health services. The findings also demonstrate that the 
magnitudes of group differences vary across different social, political and oral health care 
systems. 

Not surprisingly, at most sites, adults with a usual source of oral health care were more 
likely to have made an oral health care visit in the previous year than those without, 
confirming previous studies. However, the difference was not significant for children in 
New Zealand, Poland and at the IHS sites, accenting the fact that the children's oral health 
care programmes in some countries have provided access to oral health care for children 
regardless of whether or not they have a regular provider. 

Preventive visits 

In contrast to previous studies, ICS II data demonstrated that women and men did not 
differ significantly in terms of their likelihood of making preventive oral health care visits at 
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study sites with different oral health care systems (Table 4.5). At some sites adults of both 
age groups with high education and income levels were more likely to make preventive visits 
than those with low education and income levels. The magnitudes of these differences 
varied. They were greatest in Baltimore, although this site had the largest overall proportions 
in both adult age groups who had made preventive visits in the previous year. The differences 
were also significant in Erfurt and Lodz. The implication is that, although the oral health care 
profession may have been successful in promoting use of oral health services for preventive 
reasons, it has had less impact on low education and low income groups. Further, oral health 
care systems in countries with socialist administrations have not eliminated social group 
differences. 

The ICS II data do not provide convincing evidence that having a usual source of care 
systematically increases the likelihood that an individual's most recent oral health care visit 
will be for preventive rather than for curative reasons. The lack of significant differences 
reflects in part the small number of adults in the samples without a usual source of care at 
most sites (Table 4.5). However, these findings may suggest that much of what oral health 
care professionals do in many systems continues to be of a curative nature. Thus, even 
individuals who have a usual source of oral health care are more likely to make a visit for 
treatment than prevention. 
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5 Oral Health Behaviour: Multivariate 

Analyses 
Chen, M. and Andersen, R. 

The oral health behaviour data were examined in more detail using multivariate 
regression analysis. For each study site, the foIIowing questions were considered: 

Why do some individuals engage in recommended oral health behaviour 
(e.g., brushing more than once a day, flossing once or more a day, and 
making regular oral health care visits) while others do not? 
What are the characteristics of the people who are more likely to engage in 
these recommended behaviours? 
How do the predictors of the individual's oral health behaviour vary by age 
group? 
How do the predictors vary across the different oral health behaviours? 

A multivariate logistic regression analysis was conducted for each of the three oral 
health behaviours (toothbrushing, flossing and oral health service utilization) for each age 
group at each study site. 1 Using the multivariate model it is possible to examine how a given 
predictor contributes to explaining oral health behaviour after adjusting for the effects of aII 
the other predictors in the model. For example, although education group differences were 
found to be significant at some sites (see Chapter 4), education itself may not be a significant 
predictor after controIIing for other predisposing and enabling variables. As postulated in the 
ICS II theoretical model (see Figure 1 ), an individual's oral health care behaviour is 
influenced by his or her predisposing and enabling characteristics. Therefore, as indicated in 
Chapter 1, the predictors included in the regression model are key predisposing and enabling 
variables chosen because: (1) they have theoretical and policy relevance; (2) the literature 
suggests their potential importance; and (3) comparable measures are available at most sites. 
The latter is, of course, critical for cross-site comparisons. 

The variables expected to predispose an individual to engage ornot engage in oral health 
behavior include gender, levels of education and occupation, and perceived general health. 
Other predisposing variables include health beliefs regarding the seriousness of oral disease, 
the importance of oral health behavior, and the benefits of oral health behaviors. In addition, 
perceived barriers to receiving oral health care, such as fear, being top busy, or services not 
being available function as predisposing variables for the dependent variable of oral health 
contact. 

In contrast to predisposing variables, enabling variables measure conditions which 
might facilitate or impede the individual's engagement in the oral health behavior, including 
having or not having a usual source or oral health care and living in more or less urban areas. 

'The analyses for toothbrushing and flossing were conducted for dentate persons only, since these two variables do not apply to people 
without teeth. 
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These variables occasionally require some adjustment; in the case of children, the education 
and occupation of their fathers are used as predisposing variables, while the number of people 
in the household functions as an enabling variable. Similarly, an additional enabling variable 
for adults is total family income, a question not asked of children. 

The results of the logistic regression for each oral health care behaviour were compared 
across the seven ICS II study sites. Similarities in significant predictors would suggest 
impacts that transcend national boundaries and differences in socioenvironmental 
characteristics and oral health care systems. Likewise, consistently insignificant predictors 
would suggest factors that are not important in understanding an individual's oral health care 
behaviour across sites. Constancy of relationships across sites between certain independent 
variables and oral health behaviour would provide strong confirmation that these 
relationships are general and would therefore be found in a variety of circumstances and 
settings. On the other hand, differences across sites might reflect the differential impact of 
the study site's unique system-level characteristics. For example, the finding that residence 
was a significant predictor of brushing at one site but not at others suggests that some aspects 
of the social, political, economic and oral health care system of this particular study site may 
have led to this urban-rural gap. Relating these differences to the system-level 
characteristics described in Chapter 2 may indicate particular socioenvironmental and oral 
health care system characteristics that could account for these differences. In addition, 
differences across countries also force a reconsideration of the generalities made about the 
impact of certain predictors based on single-country studies. 

5. 1 Literature review 

The studies reviewed in Chapter 4 concerned the relationships between social group and 
oral ~ealth behaviour. This section considers studies on the relationships between the other 
independent variables in the regression model: perceived general health, family size (for 
children's behaviour), residence and health beliefs. 

No previous studies have addressed the effect of an individual's perceived general 
health on his or her brushing and flossing behaviours. In a United States study of oral health 
service utilization (Davies et al., 1987), adults with poorer perceived general health were 
shown to be less likely to use oral health services. A study of elderly persons in the United 
States (Branch, Antczak & Stason, 1986) confirmed this association. However, another 
survey of the elderly in Massachusetts, USA (Wolinsky & Arnold, 1989) found that 
functional health status did not predict oral health service contact. In children, the 
association between children's health as perceived by parents and oral health care contact 
was positive and significant in bivariate analyses, but insignificant in multivariate analyses 
after controlling for other variables (Davies et al.,, 1987). 

Findings were mixed in the few studies that examined the relationship between family 
size and toothbrushing. A study of English adolescents (Hodge, Holloway & Bell, 1982) 
found that those who brushed regularly were more likely to come from small families. 
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Another study of English schoolchildren (MacGregor & Balding, I 987) also showed that 
brushing regularity increased as the number of siblings decreased. In contrast, a national 
family survey in the United States (Chen & Stone, 1983) found no such association between 
family size and regularity of children's brushing or flossing, although it demonstrated that a 
smaller proportion of children from smaller families had made visits for examinations or 
cleaning in the preceding six months. Another analysis of patterns of oral health service 
utilization in the United States (Newman & Anderson, 1972) indicated that for families with 
five or fewer members, the oral health care visits of family members increased with family 
size. However, for families with six or more members the visits decreased with family size. 

According to the Health Belief Model described in section 1.6, an individual's health 
beliefs influence his or her likelihood of engaging in various health behaviours, par.:icularly 
of a preventive nature (Rosenstock, 1974). Beliefs considered here are: (l) perception of 
seriousness - the perception that the disease will have serious consequences for the 
individual; (2) salience-the belief that doing something about the disease is more important 
than doing other things; (3) benefits - the belief that the action wi11 be of benefit, either 
preventing or alleviating the seriousness of the disease; and ( 4) barriers - the perception that 
action will cause anxiety or inconvenience, or entail high cost. Fewer studies have addressed 
the relationship between health beliefs and oral hygiene behaviour than have examined that 
between health beliefs and oral health service utilization. Previous revie,vs of this literature 
(Haefner, I 974; Silversin & Kornacki, I 984; Chen & Tatsuoka, 1984) showed no consistent 
association of perception of seriousness or salience with preventive visits. However, they 
showed consistent associations of both perceived benefits of oral health care behaviour and 
perceived barriers against oral health care behaviour with the actual engagement of such 
actions. Chen and Tatsuoka ( 1984) found significant relationships of brushing, flossing and 
preventive visits with various health beliefs in a United States national family survey. 
Perceptions of salience and barriers were powerful predictors, and the oral health care visit 
had higher levels of predictability than toothbrushing and flossing. 

At most ICS I study sites, children and adults residing in metropolitan and non
metropolitan areas demonstrated similar proportions who brushed more than once a day. The 
only two exceptions for children were Yamanashi and Lodz, where those in non
metropolitan areas were much less likely to engage in such behaviour (Arnljot et al., 1985). 
The only exception for adults was Lodz, where those in non-metropolitan areas were less 
likely to brush. Chen and Stone (1983) found no relation between population density and 
flossing among children or adults in the United States. In a recent review oflicerature on the 
utilization of oral health services over the past few decades, Petersen and Holst (1995) 
concluded that, particularly in developing countries, utilization has been found to be lower 
in rural than in urban areas. They argue that the factors include less availability of dentists, 
longer travelling distances and waiting times, and cultural factors that present ban-iers to 
seeking care. 

Most of the previous studies were conducted in a single country and none has attempted 
to relate all the above-described predisposing and enabling variables with various oral health 
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care behaviours simultaneously in several international study sites with very different 
socioenvironmental characteristics and oral health care systems. 

5.2 /CS II findings 

Brushing more than once a day 

Table 5.1 shows the odds ratios of brushing more than once a day for children at all 
seven sites. These ratios approximate the likelihood that an outcome will occur among those 
with one value of a predictor compared to those with another value. For example, the odds 
ratio for female versus male in Erfurt suggests that brushing more than once a day would 
occur twice as often in girls as in boys. This prediction takes into account the values of all 
the other variables shown in Table 5.1. The most striking finding was that frequent brushing 
behaviour was two to three times more frequent for girls than for boys at every site. Sex was 
the strongest and most consistent predictor of brushing behaviour for children. 

None of the odds ratios for father's education levels and few of those for father's 
occupation levels were significant. The only significant odds ratios for the latter suggests 
that children from professional and managerial families in New Zealand and at the Navajo 
site would be less likely to brush more than once a day than those whose fathers had unskilled 
or semi-skilled occupations. 

At most sites, children reporting their general health as excellent or very good were more 
likely to brush more than once a day than those reporting it as good; those reporting their 
general health as only fair or poor were less likely to brush their teeth as frequently as those 
in good health. However, most of these odds ratios were not significant. 

The health beliefs of children were significant predictors in only two instances: children 
in Erfurt who perceived oral disease to be a serious matter were more likely to brush more 
than once a day than those who did not; similarly, children in Yamanashi who perceived oral 
health to be relatively important were much more likely to brush frequently than those who 
did not. However, none of the odds ratios comparing those who disagreed versus those who 
agreed with the statement that brushing can prevent gum trouble were significant. 

The number of people in the household was not significantly related to frequency of 
brushing for children at any site, while having a usual source of oral health care and place of 
residence were significantly related to brushing behaviour at only one site each. In 
Yamanashi, having a usual source of oral health care was significantly associated with more 
frequent brushing. Elsewhere, having a usual source did not seem to alter brushing behaviour 
very much and in New Zealand the relationship was not tested because the school dental 
nurse was a regular source of oral health care for all children. 

Residence was included as an enabling variable because it might be related to the 
availability and type of oral health services in the community, or to different community 
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Table 5.1 Odds ratios for brushing more than once a day for children 

V•rl•ble Erfurt, Y•m•nHhl, N- Loclz, Baltimore, IHS N•v•Jo, IHS 
Genn•ny J•p•n ZNl•n Por..nd USA USA l•kota, 

USA 

Predisposing 

Gender 
Female v male 2.00 ... 3.02 ... 2.33""" 2.88""" 2.44" 2.26 .. 2.24·· 

F•ther'e educ•llon level 
High v low 1.53 1.50 NA 1.31 1.57 0.74 1.52 
Medium v low 0.99 1.35 NA 1.32 1.80 1.19 1.01 

no reply v low 1.30 1.41 NA 1.20 0.52 0.92 1.06 

F•ther'• occup•tlon 
Professional v un-/semiskilled 0.88 1.90c 0.37' 0.80 1.73 NA NA 
Manager/low prof. v un- 0.80 1.20 0.46 0.95 0.90 0.53" 0.62" 
/semiskilled 
Skilled v un-/semiskilled 0.99 1.24 0.77 1.33 1.10 0.80 1.01 
Unemployed v un-/semiskilled 0.608 NA NA 1.81 2.87 8 0.72 0.85 
No father v un-/semiskilled NA 0.44 0.50 0.67 NA 0.56 0.88 

Gene .. lhNlth 
Excellent/very good v good 1.10 1.04 1.53• 1.61 2.11· 1.06 1.14 
Fair/poor/very poor v good 0.48 .. 0.67 0.68 0.70 1.11 0.81 0.97 

0 .. 1 hNlth bellefm 
Perceived seriousness of oral 
disease 2.23" 0.66 1.03 0.57 1.04 1.22 0.53 

Perceived importance of oral health 1.42 6.08" .. 0.95 0.86 1.04 0.63 0.70 

Brushing prevents gum trouble 
- disagree v agree 1.69 1.37 1.15 0.50 1.11 c 0.89 1.42 
- don't know v agree 1.04 1.12 0.92 0.76 0.95c 0.68 0.70 

Enabling 

Number In hOUH 0.88 0.91 0.98 0.86 1.06 0.89 1.21 

Rnldence 
More urban v less urban 1.37 1.11 1.06 1.98" 0.66 NA" NA" 

U•u•I •ource of c:11re 
Nov yes 0.82 0.71 .. NA 8 1.03 0.56 1.42 0.95 

No reply, did not respond to question on father's education; IHS, Indian Health Service; NA, not applicable 
• P~0.05; - Ps0.01; - Ps0.001 
• No father and unemployed figures combined owing to small cell sizes. 
"Manager/low professional and professional figures combined owing to small cell sizM. 
ccell size~ 25. 
"Both IHS sites are primarily rural areas. 
• Almost all New Zealand children have a usual source of care 

norms and lifestyles that could affect oral health care behaviour. In Lodz, children living in 
"more urban" communities were twice as likely to brush more than once a day as those living 
in "less urban" communities. At no other sites were the odds ratios significant (the variable 
was not used at the IHS sites because of their generally rural nature). 

Sex was also the strongest predictor of who brushed more than once a day for adults aged 
35--44 years (Table S .2). At all sites, women were much more likely to brush frequently than 
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men. The other significant odds ratios showed that the following individuals were more 
likely to brush frequently: those with skilled occupations in Lodz, and those with excellent 
or very good general health at the Lakota site and in Baltimore. 

Table 5.2 Odds ratios for brushing more than once a day for adults aged 35-44 years 

Variable 

Predisposing 

Gander 
Female v male 

Education level 
Years of education 

Occupation 
Manager/professional v un
/semiskilled 
Skilled v un-/semiskilled 
Unemployed v un-/semiskilled " 

Genaral hNlth 
Excellent/very good v good 
Fair/poor/very poor v good 

Oral health bellafa 
Perceived seriousness of oral 
disease 

Perceived importance of oral 
health 
Perceived benefits of brushing 

Enabling 

Income lavel 
High v low 
Mediumv low 

R•ldence 
More urban v less urban 

Usual source of care 
Nov yes 

Erfurt, Yamanashi, N- Lodz, Baltimore, 
Germany Japan Zealand Poland USA 

8.87* .. 

1.04 

2.63 
1.70 
NA 

0.79 
1.44 

0.31** 

3.28** 
1.24 

2.09 
1.40 

1.65 

0.54 

4.26 .. * 

1.04 

1.20 
1.17 
0.70 

1.24 
1.01 

1.36 

0.99 
1.12 

1.61* 
1.13 

0.96 

0.71** 

3.47*** 

1.16 

2.05 
1.04 
NA 

1.09 
1.11 

1.60 

1.48 
1.08 

1.53 
1.76 

1.73 

0.70 

3.12"'** 2.25*** 

1.19** 

1.13 
1.87" 
NA 

2.38 
0.63 

1.29 

1.24 
1.22 

1.38 
1.01 

2.17 

0.58** 

1.07 

1.03 
1.02 
NA 

1.54 
0.41*** 

0.81 

1.45 
1.13 

0.83 
0.95 

0.88 

0.68 

IHS, Indian Health Service; NA, not applicable; v, versus 
• P,,:;Q.05; .. P,,:;Q.01; ... P,,:;Q.001; 
• Cell size ,; 25. 
• 'Unemployed" here denotes those who never worked for more than one year. 

IHS IHS 
Nmvajo, Lakota, 
USA USA 

2.77*** 2.47*** 

0.95 

1.70 
1.44 
1.45 

1.47 
0.75 

0.70 

1.00 
2.15** 

2.79* 
1.83 

NA 

0.37** 

1.04 

0.92 
0.56 
0.94 

1.98* 
0.88 

1.38 

1.71 
0.73 

1.67 
1.18 

NA 

0.57 

Health beliefs produced odds ratios that were somewhat less consistent than those for 
other predisposing variables. Odds ratios greater than 1.00 suggested that people who 
believed oral disease to be serious, oral health to be important, and brushing to have 
important benefits were more likely to brush more than once a day. Of the 21 relevant odds 
ratios, only 3 were significant, with one of these being less than 1.00. In Erfurt, perceived 
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importance of oral health was correlated with frequent brushing, but those who believed oral 
disease to be serious were less likely to brush frequently. At the Navajo site, those who 
perceived the benefits of brushing were more likely to brush more than once a day. 

Of the enabling variables for adults aged 35-44, having a usual source of oral health care 
was the most consistently related to regular brushing. At three sites, Yamanashi, Lodz and 
the Navajo site, the odds ratios were significant. Having a usual source of oral health care 
was second only to being female as a consistent predictor of brushing more than once a day. 

Of the other enabling variables, family income was significantly related to brushing 
more than once a day for adults aged 35-44 at two sites, while there were no significant 
relationships for residence. After controlling for other factors, those with a high income in 
Yamanashi and at the Navajo site were more likely to brush more than once a day than those 
with a low income. 

In adults aged 65-74 years, sex was again the strongest and most consistent predictor of 
brushing more than once a day at most sites (Table 5.3). The likelihood of brushing more 
than once a day increased with education level at most sites, but the odds ratios were only 
significant at the two IHS sites. Those with managerial and professional backgrounds were 
several times more likely to brush frequently than those from unskilled or semi-skilled 
occupations in Erfurt and at the Lakota site. Perceived general health was not consistently 
related to brushing frequency; the only significant odds ratio indicated that older adults in 
New Zealand in fair to very poor health were much less likely to brush more than once a day 
than those in good health. 

Of the health beliefs, only the perceived benefit of brushing showed fairly consistent 
results across sites for older adults. However, the odds ratio was significant only in Lodz. 
Beliefs about the perceived seriousness of oral disease were not significantly related to 
brushing frequency at any site. While two of the odds ratios for perceived importance of oral 
health were significant, the stories they told were very different. In Baltimore, older people 
who believed oral health to be important were more likely to brush regularly. In contrast, at 
the Navajo site such people appeared to be less likely to brush more than once a day. 

Having a usual source of oral health care was the enabling variable most consistently 
related to brushing behaviour for older adults, while the results for income were not 
significant and findings related to residence were contradictory. Individuals without a usual 
source of oral health care were less likely to brush more than once a day, with significant 
corresponding odds ratios in Erfurt and Lodz. No significant odds ratios were found in the 
income comparisons. Older adults in Erfurt and Lodz who lived in more urban areas were 
much more likely to brush more than once a day. However, in Baltimore, older adults living 
in more urban areas were only about half as likely to brush more than once a day as those 
living in less urban areas. 
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Table 5.3 Odds ratios for brushing more than once a day for adults aged 65-74 

V•rl•ble Erfurt, N- Lodz, S.ltlmore, IHSN•vmJo, IHS Lmkota, 
Genn•ny Z..l•nd Pol•nd USA USA USA 

Predisposing 

Gender 
Female v male 3_37••• 4.32' 3_57••• 2.37"" 1.26 15.10··· 

Educldlon levml 
Years of education 0.88 1.14 1.08 1.06 1.10 .. 1.55' 

Occupmtlon 
Manager/professional v un-/semiskilled 5.37 1.45 1.86 0.97 0.89 5.61 • 
Skilled v un-/semiskilled 2.98 1.78 1.59 1.16 NA O 0.93 ° 
Unemployed v un-/semiskilled c NA 3.34° 1.23 0.72 0.90 0.93° 

GenerelhNlth 
Excellent/very good v good 0.70 1.55 0.76° 1.07 0.97 1.57° 
Fair/poor/very poor v good 1.75 0.30" 0.87 0.83 1.03 0.56 

Orel hNlth bell.r. 
Perceived seriousness of oral disease 1.85 1.16 1.06 0.65 0.74 0.24 
Perceived importance of oral health 0.76 2.29 2.00 2.32"" 0.48"" 0.80 
Perceived benefits of brushing 0.99 1.64 1.74" 1.48 1.36 1.44 

Enabling 

lncomelevml 
Highv low 0.95 1.05 0.86 1.13 1.90 1.96 
Mediumvlow 0.62 2.49 1.65 1.16 0.77 4.15 

Rnldence 
More urban v less urban 2.10··· 1.12 5.rn··· 0.56" NA NA 

U•u•I •oun:• of c•re 
Nov yes 0.19··· 0.65 0.47" 1.00 0.46 0.30 

IHS, Indian Health Service;.NA, not applicable; v, versus 
* Ps0.05; - Ps0.01; ·- 1'$0.001 
• Skilled, manager and professional figures combined owing to small cell sizes 
• Cell size ,'; 25. 
c 'unemployed "here denotes those who never worked for more than one year. 

Flossing once a day or more 

Table 5.4 presents the odds ratios for the logistic analyses of flossing once a day or more 
for children at all sites except Erfurt, where questions about flossing were not asked because 
the site investigators assumed that children would not be familiar with the practice. Girls 
were more likely to floss daily in New Zealand and Lodz. In general, the differences between 
the sexes were similar to those for brushing, although the strength and consistency of the 
relationships across sites were not as great. 

Few of the odds ratios showing the effects of fathers' education and occupation on 
children' regular flossing were significant. The only significant results for education were 
in Japan where, unexpectedly, children whose fathers had the least education were the most 
likely to floss daily. The only significant odds ratios for fathers' occupation were found in 
New Zealand, where, also unexpectedly, children whose fathers were in unskilled or 

98 



5 ORAL HEALTH BEHAVIOUR: MULTIVARIATE ANALYSES 

Table 5.4 Odds ratios for flossing once a day or more for children aged 12-13 years 

YamanHhl, N•w Lodz, Baltlmo .. , IHS Navajo, IHS L.akota, 
VartabJ. Japan Zealand Poland USA USA USA 

Predisposing 

G•nd•r 
Female v male 1.70 1.83" 2.93" 1.46 1.27 ·1.39 

Falh•r'• Mlucatlon lav•I 
High v low 0.37 NA 3.06 1.06 2.02 0.38 
Medium v low 0.15" NA 1.52 1.24 1.50 0.75 
No reply v low 0.19" NA 0.97 0.58 1.24 0.50 

Fath•r'• occupation 
Professional v un-/semiskilled 0.48" 0.35" 1.52 0.45 NA O NA 0 

Manager/low prof. v un-/semiskilled 0.51 0.36' 1.13 0.86 1.04 1.27 
Skilled v un-/semiskilled 1.07 0.58' 0.99 0.81 0.58 1.09 
Unemployed v un-/semiskilled NA NA 0.89 1.34 0.65 0.73 
No father v un-/semiskilled 0.32 0.58 NA' NA' 1.32 0.80 

Gan• .. I hNlth 
Excellent/very good v good 1.21 0.74 2.35 1.16 1.49 1.36 
Fair/poor/very poor v good 0.59 0.44' 0.40 0.54 0.75 1.00 

0 .. 1 hNlth b9Jl•f9 
Perceived seriousness of oral disease 0.46 1.40 0.15' 5.45" 2.48 3.46 
Perceived importance of oral health 1.22 1.55 0.71 6.08" 4.29" 0.54 

Enabling 

Numbv In houH 0.91 0.87' 1.31 1.13 1.04 1.15 

RNld1111c• 
More urban v less urban 2.04 1.07 0.62 0.67 NA NA 

Uaual aourc. of ea .. 
Nov yes 1.38 NA 0.62 1.06 0.61 0.69 

no reply, did not respond to question on father's education; IHS, Indian Health Service; NA, not applicable; v, versus 
* P:,;0.05; - P:,;0.01; _. P~0.001 
• Cell size ,,; 25. 
• Manager/low professional and profe88ional figures combined owing to small cell sizes. 
c No father and unemployed figures combined owing to small cell sizes. 

semiskilled occupations were more likely to floss daily than those with fathers in skilled, 
managerial or professional occupations. In New Zealand, children in fair or poor health were 
less than half as likely to floss daily as those reporting their health as good. 

Health beliefs were significant predictors for children in Baltimore and for the Navajo. 
Most of the odds ratios indicated that those who believed oral disease to be serious and oral 
health important were much more likely to floss regularly, Lodz being the main exception. 
None of the other belief ratios were significant. 

The number of people in the household was significantly related to children's flossing 
behaviour only in New Zealand, where increased family size reduced the likeiihood that 
children would floss daily. Neither of the enabling variables, having a usual source of oral 
health care or residence, was significant at any site. 
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Table 5.5 presents the odds ratios for adults aged 35--44 years for five sites, excluding 
Erfurt and Lodz since most adults at these two sites either did not know what flossing was or 
elected not to floss at all. At all sites, females were much more likely to floss daily than 
males. This strong relationship is similar to that observed for brushing frequency (Table 5.2). 

Table 5.5 Odds ratios for flossing once a day or more for adults aged 35-44 years 

Y•m•n•ahl, N- B•ltlmore, IHS Nmvlljo, IHS L•kom, 
V•rl•ble J•p11n Znl•nd USA USA USA 

Predisposing 

G11nd11r 
Female v male 2.24* 2.24*** 1.76 .. 2.99*** 2.03 .. 

Edue11tlon lev11I 
Years of education 1.25** 0.98 1.07 1.08 1.10 

Occuplltlon 
Manager/professional v un-/semiskilled 1.86 2.84** 1.24 1.52 0.70 
Skilled v un-/semiskilled 1.29 2.19** 1.41 1.82 0.90 
Unemployed v un-/semiskilled 2.18 1.00 1.00 0.71 2.11 

Gen11111i he•lth 
Excellent/very good v good 1.34 0.82 1.27 0.93 1.11 
Fair/poor/very poor v good 0.52 0.83 0.52 0.71 0.69 

Orel hulth b11llllfll 
Perceived seriousness of oral disease 2.04* 1.57 0.68 1.90 1.16 
Perceived importance of oral health 1.77* 1.16 1.34 0.73 1.53 
Perceived benefits of flossing NA 2.22*** 1.83** 1.01 1.62* 

Enabling 

Income level 
High v low 1.55 1.05 1.45 3.01·· 1.27 
Medium vlow 1.03 0.91 1.23 1.30 1.32 

RNld11nce 
More urban v less urban 0.67 1.68 0.62* NA NA 

Uau•I source of e11re 
Nov yes 0.90 0.53 0.47** 0.55 0.76 

I 
IHS, Indian Health Service; NA, not applicable; v, versus 
• s P o.os; •• Pso.01; ••• Pso.001 

At virtually all sites, more education and higher occupation levels for adults aged 35--44 
appeared to be associated with a greater likelihood of daily flossing (Table 5.5). However, 
relatively few of these odds ratios were significant. In Yamanashi, increasing years of 
education for younger adults was significantly associated with an increased likelihood that 
they would floss regularly. In New Zealand, individuals with skilled occupations were more 
than twice as likely to floss daily, and those with managerial or professional occupations 
were almost three times as likely to floss regularly. 

None of the odds ratios for perceived general health were significant. In contrast, several 
of the odds ratios for health beliefs were significant: in Yamanashi, people who believed oral 
disease to be serious and oral health important were more likely to floss daily; and those who 
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perceived the benefits of flossing were more likely to floss regularly in New Zealand, 
Baltimore and at the Lakota site. 

The enabling variables, income and usual source of oral health care, generally showed 
odds ratios of greater than 1, although relatively few were significant. These ratios suggested 
that people with higher incomes were more likely to floss daily (three times more likely for 
the Navajo) than those with low incomes. Similarly, people with a usual source of care were 
more likely to floss daily (twice as likely in the case of Baltimore) than those without. For 
the residence variable, the ratio was significant only for Baltimore; people living in suburban 
areas were more likely to floss daily than those living in the city centre. 

Table 5 .6 shows how predisposing and enabling factors are related to regular flossing for 
adults aged 65-74 at three sites: New Zealand, Baltimore and the Navajo site. These are the 
only sites where sufficient elderly people knew what flossing was or used dental floss at all. 
As mentioned previously, these multivariate analyses excluded edentulous individuals. 

Females were more likely to engage in regular flossing in New Zealand and Baltimore. 
Education was significantly related only in Baltimore, where increasing education was 
associated with an increasing likelihood that older adults would floss daily. None of the 
ratios for occupation or general health were significant at any site. 

Unexpectedly, among the elderly, those who perceived oral disease as more serious 
were less likely to floss daily (the odds ratio was significant for Baltimore). Perceived 
importance of oral health was not significantly or consistently related to flossing frequency 
across sites. Those who perceived some benefit to flossing were more likely to floss daily 
although the relation was significant only at two sites, New Zealand and Baltimore. 

The enabling variables related more or less consistently and in the expected direction for 
flossing frequency for adults aged 65-74 (Table 5.6). Those with higher incomes were 
generally more likely to floss daily, with the corresponding odds ratios being particularly 
large and significant in New Zealand. For usual source of oral health care, the odds ratio was 
significant only in Baltimore, where individuals with a usual source were several times more 
likely to floss daily than those without. Finally, for the residence variable, again the odds 
ratio was significant only in Baltimore, where those living in the suburban areas were more 
likely to floss daily than those living in the city centre. 

Utilization of oral health services 

Table 5. 7 presents predisposing and enabling factors associated with oral health service 
utilization by children at all sites except New Zealand and the Navajo site, where the numbers 
of children who did not visit an oral health care provider were too small to permit a reliable 
logistic analysis. A general comparison of this table with the corresponding tables for 
brushing and flossing (Tables 5.1 and 5.4) suggests a somewhat different pattern of 
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Table 5.6 Odds ratios for flossing once a day or more for adults aged 65-74 years 

Varlabl• 

Predisposing 

Gender 
Female v male 

Education level 
Years of education 

Occupation 
Manager/professional v un-/semiskilled 

Skilled v un-/semiskilled 

Unemployed v un-/semiskilled 

General health 
Excellent/very good v good 
Fair/poor/very poor v good 

Oral health beliefs 
Perceived seriousness of oral disease 
Perceived importance of oral health 
Perceived benefits of flossing 

Enabling 

Income level 
High v low 
Mediumvlow 

Residence 
More urban v Jess urban 

Usual source of care 
Nov yes 

IHS, Indian Health Service; NA, not applicable; v, versus 
• ~0.05; - ~0.01; -· ~0.001 

a Cell size ,; 25. 

New Zealand Baltlmore, USA 

9.43•• 2.19** 

0.90 1.12** 

0.44 1.30 

1.06 8 1.51 

NA 0.88 8 

1.25 1.02 

0.40 8 0.77 

0.33 0.42* 
1.45 1.56 

17.56** 2.24** 

7.27** 1.17 

6.79 8 * 1.72 

1.11 8 0.55* 

2.86 8 0.21** 

b Skilled and manager/professional figures combined owing to small cell sizes. 

IHS Navajo, USA 

1.30 

1.02 

NAb 
1.02 

1.07 

1.07 
0.59 

0.53 
0.82 
0.65 

2.09 
0.88 

NA 

0.68 

relationships. The predisposing variables, particularly sex, were less consistently and 
systematically related than was the case for brushing and flossing. Conversely, among the 
enabling variables, usual source of oral health care appeared to play a much more significant 
role in determining who would make an oral health care visit than in predicting regular 
brushing and flossing. 

Sex was a significant predictor among children only for the Lakota site, where girls were 
much more likely to have made a visit. The level of father's education was not significantly 
related to children's visits at any site. The level of fathers' occupation was generally not 
significantly related to oral health care contact and the two cases where the odds ratios were 
significant were contradictory: in Lodz, children having a father in a skilled occupation were 
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Table 5.7 Odds ratios for oral health service visit for children aged 12-13 years 

Variable Erfurt, Yamanaahl, Loclz, Baltlmo,., IHS Lakota, 
G11m1any Japan Poland USA USA 

Predisposing 

Gandar 
Female v male 1.18 1.24 0.98 0.30 2.58" 

Fathar'a education lavel 
High v low 1.26 1.29 0.92 2.65 1.65 
Medium v low 2.53 0.84 0.65 1.41 1.57 
No reply v low 1.59 1.24 0.45" 2.16 1.23 

Fathar'a occupation 
Professional v un-/semiskilled 0.66 1.32' 0.66 1.66 NA" 
Manager/low professional v un-/semiskilled 1.14 0.96 0.93 1.32 1.10 
Skilled v un-/semiskilled 0.43 1.04 3.05" 0.60 0.25" 
Unemployed v un-/semiskilled 0.34 NA 2.13 0.82 0.62 
No father v un-/semiskilled NA' 2.13 NA' NA' 0.27" 

Gana .. thaalth 
Excellent/very good v good 1.27 0.89 0.86 0.37 1.27 
Fair/poor/very poor v good 1.29 0.57" 0.72 0.51 0.75 

Oral haalth ballafa 
Perceived seriousness of oral disease 1.07 0.64 0.72 9.71" 0.29 
Perceived importance of oral health 2.31 0.2_9· 0.50 2.26 0.60 
Brushing prevents gum trouble 
- disagree v agree 5.97 0.50 0.80 NA" 0.76 
- don1 know v agree 1.37 0.80 0.77 NA" 0.98 
Oral health care visit prevents trouble 
- disagree v agree 0.45 .. 0.96 1.24 1.04 1.24 
- don1 know v agree 0.64 1.17 1.52 1.13' 0.51 
Number of barriers perceived 0.84" 1.14" 0.94 0.86 1.02 

Enabling 

Numbar In houaa 0.73" 1.05 0.96 1.17 1.29 

Raaldanca 
More urban v less urban 0.90 0.77 2.92" 0.51 NA 

Uaual 11C>urca of ea,. 
Nov yes 0.26 ... 0.12 ... 0.45 0.12··· 0.81 

No reply, did not respond to question on father's education; IHS, Indian Health Service; NA, not applicable; v, versus 
* P.,;0.05; •• P.,;0.01; *** P.,;0.001 
• Cell size ~ 25. 
• Manager/low professional end professional figures combined owing to smell cell sizes. 
'No father end unemployed figures combined owing to smell cell sizes. 
• This variable was excluded from the statistical model because cell sizes for "disagree• end "don't know" were too smell. 

much more likely to have made a visit than those with fathers in unskilled or semi-skilled jobs 
while at the Lakota site children with fathers in unskilled or semi-skilled occupations were 
more likely to have made a visit. The other predisposing variables (perceived general health, 
health beliefs, and number of perceived barriers) were not consistently related to making a 
visit. While the only significant relationship for perceived general health (in Yamanashi) did 
show children in fair or poor health being less likely to have made a visit than those in good 
health, the rest of the odds ratios were not significant. Similarly, most of the health beliefs 
were not significantly related to oral health service contact. Children in Baltimore who 
perceived oral disease to be serious were the most likely to have made a visit; those in Erfurt 
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who disagreed with the statement that oral health care visits prevent trouble were less likely 
to have made visits. Unexpectedly, children in Yamanashi who perceived oral disease to be 
important were less likely to have made a visit than those who did not perceive oral health to 
be important. The screening system of the school oral health service may have contributed 
to the apparent contradiction. Finally, the number of perceived barriers to oral health care 
· was significantly related to visits at two sites but in different directions. As the number of 
perceived barriers increased, the likelihood of visits decreased in Erfurt but increased in 
Yamanashi. 

Of the enabling variables, household size was significant only in Erfurt, where 
increasing household size reduced the likelihood of children making a visit. At most sites, 
having a usual source of oral health care increased the likelihood of making a visit; the odds 
ratios were significant and quite large in Erfurt, Yamanashi and Baltimore. However, across 
sites, residence was not consistently related to making a visit. Only in Lodz were children 
living in more urban areas significantly more likely to have made a visit than those living in 
less urban areas. 

Table 5.8 shows the multivariate results for oral health service visits for adults aged 35-
44 for all sites. As for children, a usual source of oral health care was the strongest and most 
consistent predictor of oral health care visits. Again as for children, there were few 
significant odds ratios for most of the predisposing variables. A usual source of care and 
number of perceived barriers were generally stronger predictors in younger adults than in 
children. 

Sex was generally a stronger and more consistent predictor of visits for adults aged 35-
44 than for children; women were more likely to have made a visit than men at every site, 
with significant odds ratios in Erfurt, Lodz and at the Lakota site. There were no significant 
odds ratios for education and perceived general health, and a significant odds ratio for 
occupation level was found only in Erfurt, where adults with managerial or professional 
occupations were three times more likely to have made a visit than those in unskilled or semi
skilled jobs. 

While health beliefs at most sites were not significantly related to having made a visit, 
a few of the relevant odds ratios were significant. Younger adults in Erfurt who perceived 
oral disease as serious were less likely to have made a visit. Those who viewed oral health 
as relatively important were significantly more likely to have made a visit in New Zealand 
and Lodz but were less likely to have made a visit at the Navajo site. New Zealand adults who 
perceived benefits from a visit were more likely to have made one than those who did not. 
Finally, having more perceived barriers to visits appeared to be a strong deterrent: more 
perceived barriers reduced the likelihood of a making a visit at every site, and five of the odds 
ratios were significant. 

At almost every site, adults aged 35-44 were much more likely to have made a visit if 
they reported a usual source of oral health care. These were among the strongest 
relationships reported in this chapter. 
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Table 5.8 Odds ratios for oral health service visit for adults aged 35-44 

V•rb,ble Erfurt, Y•m•n••hl, New Lodz, Baltimore, IHS IHS 
Germ•ny J•pan z .. 1.nd Po lend USA N•v•Jo, Lekot., 

USA USA 

Pradisposing 

Gender 

Female v male 1.75' 1.16 1.44 1.77 .. 1.28 1.18 2.59' .. 

Education level 
Years of education 1.23 1.07 1.09 1.08 1.03 1.00 1.01 

Occupation 
Manager/professional v un-
lsemiskilled 3.34" 0.85 1.68 1.44 1.80 1.14 0.97 

Skilled v un-/semiskilled 1.94 0.94 1.04 1.41 1.66 1.59 0.56 

Unemployed v un-/semiskilled 1.00 0.77 NA 1.00 1.00 1.76 0.91 

GeneralhNlth 
Excellent/very good v good 0.53 1.22 1.30 0.93 0.88 0.92 1.19 

Fair/poor/very poor v good 0.B8 1.27 1.38 0.78 1.11 0.71 0.86 

0 .. 1 hHlth beliefs 

Perceived seriousness of oral 0.45" 0.91 1.06 1.04 1.27 1.38 1.00 
disease 
Perceived importance of oral health 1.06 0.88 1.79' 1.58' 1.36 0.45 .. 0.81 

Perceived benefits of brushing 0.90 1.40 0.86 1.01 1.00 1.32 1.08 

Perceived benefits of oral health care 
visit 1.39 1.10 1.52" 0.81 0.98 0.71 0.85 

No. of barriers perceived 0.71' 0.76" 0.79 0.72 .. 0.54··· 0.85 0.74" 

Enabling 

Income level 

High v low 1.11 0.96 0.65 0.63 1.08 2.34" 1.07 

Mediumvlow 1.00 0.78 0.67 1.26 1.15 1.31 1.21 

RNldence 

More urban v less urban 0.66 1.30 2.02· 1.94 .. 0.87 NA NA 

U•u•l 11<>urce of ea .. 
Nov yes 0.10 ... 0.19"" 0.05 ... 0.40"' o.o5" .. 0.58 0.20" 

IHS, Indian Health Service; NA, not applicable; v, versus 
* ~0.05; •• ~0.01; -· ~0.001 

The remaining enabling variables were less consistently related to oral health service 
utilization for younger adults and only a few of the odds ratios for income or residence were 
significant. For instance, high income adults at the Navajo site were more than twice as likely 
to have made a visit as low income individuals. Additionally, residents of more urban areas 
in New Zealand and Lodz were about twice as likely to have made a visit as those living in 
less urban areas. 

Table 5.9 lists the findings concerning the relationships between predisposing and 
enabling factors and oral health service utilization for adults aged 65-74 years. A usual 
source of oral health care was of overwhelming importance - even more so than for adults 
aged 35-44 - for predicting an oral health care visit within the previous year. At every site, 
older adults with a usual source of care were many times more likely to have made a visit. 
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Table 5.9 Odds ratios for oral health service visit for adults aged 65-74 years 

Varlable Erfurt, New Lodz, Bllltlmore, IHS Nav8jo, IHS L.akota, 
Gannany Zealand Poland USA USA USA 

Predisposing 

Gander 

Female v male 1_74• 0.87 1.16 0.66 1.03 0.63 

Education level 

Years of education 1.01 1.32· 1.10· 1.06 1.04 0.96 

Occupation 

Manager/professional v un-/semiskilled 2.32· 1.01 1.68 0.61 NA• 1.85 

Skilled v un-/semiskilled 1.59 1.38 1.58 0.81 0.84 1.01 

Unemployed v un-/semiskilled NA NA 1.58 NA 1.03 0.91 

General hNlth 

Excellent/very good v good 0.93 0.55 5.89 •• 1.35 0.55 0.39 

Fair/poor/very poor v good 0.98 0.90 0.95 0.66 0.50· 0.64 

Oral hNlth baller. 
Perceived seriousness of oral disease 0.57 0.58 1.04 1.16 1.12 1.17 
Perceived importance of oral health 0.64 0.98 2.76 .. 1.65 0.45 .. 2.18 
Perceived benefits of brushing 0.96 0.81 0.78 1.00 1.51 1.40 

Perceived benefits of oral health care visit 1.89 .. 1.90 0.82 1.10 0.82 1.42 
No. of barriers perceived 0.84 0.28 ... 0.82 0.69 1.16 0.47" .. 

Enabling 

Income level 

High v low 1.11 1.79 0.77 1.32 1.40 0.61 

Medium vlow 1.15 1.28 1.73 1.30 1.00 0_34• 

Rnldanca 

More urban v less urban 1.81 .. 0.28" 1.72 0.41 .. NA NA 

Uaual source of care 

Nov yes 0.08 ... 0.06 ... 0.21· .. 0.03 ... 0.14 ... 0.04 ... 

IHS, Indian Health Service; NA, not applicable; v, versus 
* P.,;0.05; ** Ps0.01; ... Ps0.001 
• Cell size ,,; 25. 
• Skilled, managerial and professional figures combined owing to small cell sizes. 

The results concerning relationships between the predisposing and enabling variables 
were less consistent. Sex was not as important a predictor across sites for the elderly as for 
younger adults. The odds ratio suggesting that women were more likely to have made a visit 
was significant only in Erfurt. Older people with higher levels of education were more likely 
to have made a visit New Zealand and Lodz. Higher occupation levels were significantly 
associated with having made a visit only in Erfurt, where those who were managers or 
professionals were more likely to have made a visit than those with semi-skilled or unskilled 
jobs. Finally, better general health was significantly associated with having made a visit in 
only two instances, in Lodz and at the Navajo site. 

Few of the odds ratios for health beliefs were significant for the elderly, except those for 
perceived barriers. Findings of limited significance showed that older adults in Lodz who 
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perceived oral health as relatively important were much more likely to have made a visit, but 
at the Navajo site were less likely to have done so. In Erfurt those who perceived the benefits 
of visits were significantly more likely to have made one than those who did not. In contrast, 
the number of perceived barriers was consistently and significantly associated with oral health 
care contact. At most sites, perception of more barriers reduced the likelihood of contact for 
older people, with highly significant odds ratios in New Zealand and at the Lakota site. 

Although a usual source of oral health care was strongly related to contact among the 
elderly, there were few significant or consistent findings in relation to the other enabling 
variables. At the Lakota site, those with a medium income were less likely to have a made 
a visit than those with a low income. Elderly people living in more urban areas in Erfurt were 
significantly more likely to have made a visit while in Baltimore it was suburban dwellers 
who were more likely to have done so. 

5.3 Discussion 

On the basis of a review of the literature (see section 5 .1 ), the following variables were 
expected to be positively related to the likelihood of engaging in good oral health behaviour 
at many sites: being female; having a higher level of education, occupation and perceived 
general health; believing in the seriousness of oral disease; recognizing the importance of 
oral health and the benefits of appropriate oral health care behaviour; perceiving fewer 
barriers to oral health care; having a higher income; having a usual source of oral health care; 
and living in a more urban area. 

Table 5.10 summarizes the characteristics of people who were more likely to engage in 
each oral health behaviour for each age group and site in ICS II. 

Toothbrushing 

The most striking result was that sex had a significant independent effect on brushing 
behaviour; simply put, being female led to a greater likelihood of brushing. This finding was 
consistent for all seven study sites and for all three age groups, and strongly confirmed the 
results of previous studies. This effect transcended the wide-ranging system-level 
differences of the ICS II study sites described in Chapter 2. 

In general, the literature has shown that individuals with higher education, occupation 
and income levels are more likely to brush regularly. However, ICS II multivariate results 
indicated that this relationship was only significant for adults at some sites: younger adults 
in Lodz for education and occupation; younger adults at the Navajo site for income, and older 
adults at both IHS sites for education; younger adults in Yamanashi for income; and older 
adults in Erfurt for occupation. For chi] dren, the magnitude of the odds ratios did not support 
the general expectation that those whose fathers had higher occupational levels would brush 
more regularly. Interestingly, most of the significant results were found at sites where 
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gl Table 5.10/1 Summary of the characteristics of people more likely to engage in oral health behaviour by site and age group 

Oral health Erfurt, Yamannhl, New Lodz, Baltimore, 
behaviour Gennany Japan Zaaland Poland USA 

Brushing more 
than once a day 

Children Female*** Female*** Female*** Female*** Female* 
12-13 Good health** Usual source•• Un-/semiskilled More urban* Excellent health* 

High perceived High perceived occupation* 8 

seriousness• importance••• Excellent health* 

AduHB Female*** Female*** Female*** Female*** Female*•• 
35-44 Low perceived High income• High education•• Good health*** 

seriousness•• Usual source•• 
High perceived 
importance•• 

AduHB Female*** No data Female* Female*** Female** 
65-74 Manager/prof. Good health* High perceived High perceived 

occupation•• benefits of importance** 
More urban••• brushing* Less urban* 
Usual source••• More urban••• 

Usual source• 

IHS, Indian Health Service 
* A;0.05; ** A;0.01; *** A;0.001 
• Children with father having unskilled or semiskilled occupation, significantly more likely to brush regularly than children whose 
father is professional. 
• Cell size ,,; 25. 

IHS Navajo, IHS Lakota, 
USA USA 

Female* Female** 
Un-/semiskilled 
occupation• 

Female*** Female*** 
High income• Excellent health* 
High perceived 
benefits of 
brushing** 
Usual source•• 

High education•• Female*** 
Low perceived High education• 
importance•• Manager/prof. 

occupation b. 
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Table 5.10/2 continued 

Oral health 
behaviour 

Flossing once or 
more a day 

Chlldren 
12-13 

Adults 
35-4( 

Adults 
65---74 

Erfurt, 
Germany 

No data 

No data 8 

No data" 

IHS, Indian Health Ser,ice 
• Po0.05; .. F':o0.01; ••• P:<:0.001 

Yamanashi, 
Japan 

Father high 
education* 

Female* 
High education** 
High perceived 
seriousness* 
High perceived 
importance* 

No data 

New 
Zealand 

Female** 
Un-/semiskilled 
occupation**" 
Good health* 
Small family* 

Female*** 
Skilled or 
manager/prof. 
occupation** 
High perceived 
benefits of 
flossing*** 

Lodz, 
Poland 

Female* 
High perceived 
seriousness* 

No data II 

Female** No data" 
High income'* 
Medium income*b 
High perceived 
benefits of 
flossing** 

Baltlmore, 
USA 

High perceived 
seriousness** 
High perceived 
importance** 

Female'* 
High perceived 
benefits of 
flossing*' 
Less urban* 
Usual source** 

Female** 
High education** 
High perceived 
seriousness* 
High perceived 
benefits of 
flossing** 
Less urban* 
Usual source** 

IHS Navajo, 
USA 

High perceived 
importance** 

Female*** 
High income** 

No significant 
variable 

,-A~----,-----

• Children with father having unskilled or serniskilled occupation, significantly more likely to brnsh regularly than children whose father is professional. 
~ Cell size :<: 25. 
c Almost all r,liildren reported an oral health service visit. 

IHS Lakota, 
USA 

No significant 
variable 

Female .. 
High perceived 
benefits of 
flossing• 

No data 

d Children with father having uns!-cil!ed or serniskilled occupation significantly more likely \a have made an oral healt.11 service visit than those whose fathers are in skilled occupations or 
who have no 

father living in the household. 
• The number of respondents reporting flossing once or more per day is too small to run a reliable logistic regression. 
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Table 5.10/3 continued 

Oral health Erfurt, Yamanashi, N- Lodz, Baltimore, IHS Navajo, IHS Lakota, 
behaviour Germany Japan Zealand Poland USA USA USA 

Oral health 
service contact 

Chlldren Visits prevent Good health• No data c Skilled High perceived No data' Female• 
12-13 trouble .. Low perceived occupation• seriousness• Un-/semi 

Fewer perceived importance• More urban• Usual source••• skilled 
barriers• More perceived occupation•d 
Small family• barriers• 
Usual source••• Usual source• .. 

Adults Female· Fewer perceived High perceived Female•• Fewer perceived Low perceived Female••• 
36-44 Manager/prof. barriers• importance· High perceived barriers ... importance .. Fewer perceived 

occupation• Usual source••• High perceived importance• Usual source••• High income• barriers• 
Low perceived benefits of visit• Fewer perceived Usual source•• 
seriousness• More urban• barriers•• 
Fewer perceived Usual source••• More urban .. 
barriers• Usual source ... 
Usual source••• 

Adults Female• No data High education• High education• Less urban .. Good health• Low income• 
66-74 Manager/prof. Fewer perceived Excellent health b. Usual source••• Low perceived Fewer perceived 

occupation• barriers• .. High perceived importance•• barriers••• 
High perceived Usual source••• importance•• Usual source ... Usual source ... 
benefits of visit•• Usual source ... 
More urban .. 
Usual source••• 

IHS, Indian Health Service 
• 1'$0.05; - P,:Q.01; ·- P,:0.001 
• Children with father having unskilled or semiskilled occupation, significantly more likely to brush regularly than children whose father is professional. 
• Cell size ~ 25. 
O Almost all children reported an oral health service visit. 
• Children with father having unskilled or semiskilled occupation significantly more likely to have made an oral health service visit than those whose fathers are in skilled occupations or 
who have 
no father living in the household. 
• The number of respondents reporting flossing once or more per day is too small to run a reliable logistic regression. 
'The number of respondents reporting oral health service contact is too small to run a reliable logistic regression. 
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5 ORAL HEALTH BEHAVIOUR: MULTIVARIATE ANALYSES 

industrialization occurred much later or less extensively than at other sites; referred to 
subsequently as "late industrializers" i.e. the 1HS sites and Lodz or the site adopting a 
Western diet at a later stage (i.e. Yamanashi). The findings presented in Chapter 3 for these 
sites indicated that the former had a greater proportion of people not engaging in the 
recommended brushing, while in the latter the proportion adopting this behaviour had only 
recently (in the last one or two decades) increased. This may reflect the possibility that it is 
only in societies where toothbrushing is less prevalent that higher levels of education, 
occupation or income become important factors for adaptation to the "modern" behaviour of 
brushing. 

As already indicated, previous studies have not addressed the relationship between 
individual general health and the individual's likelihood of engaging in toothbrushing. The 
ICS II multivariate analysis showed that these variables were significantly related in children 
in Erfurt, New Zealand and Baltimore, in adults aged 35--44 in Baltimore and at the Lakota 
site, and among adults aged 65-74 in New Zealand. The results support the general notion 
that good general health and its precursors facilitate a range of health-related behaviours 
including those specifically related to oral health. 

The literature concerning the impact of family size on brushing for children is 
inconclusive. ICS II showed that family size was not significantly related to brushing 
behaviour. 

The importance of the various health beliefs to the practice of oral health care behaviours 
shown in the literature was not consistently supported in the ICS II multivariate analyses. Of 
the 20 logistic models of brushing for children and adults, significant impacts of health 
beliefs were found for a limited number of sites and age groups. These findings suggest that 
the generalizations made from the Health Belief Model require some modification, since 
health beliefs have significant impacts on brushing in some settings but not in others. 

Are people more likely to brush their teeth regularly if they have a usual source of oral 
health care? This question was not addressed in previous studies, but the ICS II bivariate 
analyses (see Chapter 4) suggest that the answer is "yes". However, after controlling for 
other predisposing and enabling variables, having a usual source had a positive and 
significant effect on brushing only for certain age groups and sites: children in Yamanashi; 
adults aged 35--44 in Yamanashi and Lodz and at the Navajo site; and adults aged 65-74 in 
Erfurt and Lodz. Interestingly, these study sites are similar to those in which education, 
occupation and income had significant effects on brushing. With the exception of Erfurt, 
these comprise the late industrializers (Lodz and the IHS sites) or the late adopters of Western 
diet (Yamanashi). Apparently, in the societies where brushing is or has been less prevalent, 
linking up with the formal oral health care system plays an important role in facilitating the 
individual's engagement of regular brushing. However, in interpreting these data for 
children it should be recalled that school oral health services, e.g. in New Zealand, provide 
a usual source for virtually 100% of children, thereby eliminating any contrast in this 
variable. 
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ICS I demonstrated that during the 1970s the proportions who brushed more than once 
a day were similar in metropolitan and non-metropolitan areas. The only exceptions were 
children in Lodz and Yamanashi and adults aged 35-44 in Lodz, with those from 
metropolitan areas much more likely to brush more than once a day than their counterparts 
in non-metropolitan areas (Arnljot et al., 1985). Two decades later, in ICS II, the more urban/ 
less urban differences persisted in children and older adults in Lodz but had disappeared 
among younger adults in Lodz and children and adults in Yamanashi. At other ICS II sites, 
people living in the more urban areas appeared to brush more often but the majority of the 
relationships were not significant. The exception was Baltimore where people living in the 
Jess urban areas were more likely to brush often. The Baltimore results may reflect the 
special nature of Jess urban designation at this site, which refers largely to affluent suburban 
dwellers who are more likely to engage in oral health care behaviours than urban inner city 
dwellers. 

Flossing 

Previous studies have shown that females are more likely to floss their teeth. However, 
ICS II data for children indicated that, with the exception of those in New Zealand and Lodz, 
there was no independent effect of sex on the likelihood that children would engage in 
flossing. Among adults, this effect was seen for flossing for the younger age group at all sites 
and among older adults in two of the three sites. Thus for adults, the differences between the 
sexes for flossing were similar to those for brushing. 

The literature has generally shown a positive relationship between education, occupation 
and income and the use of dental floss. After controlling for other predisposing and enabling 
variables, these positive relationships remained significant only at some ICS II sites. 

While perceived general health played a significant role in brushing frequency for both 
children and adults at several sites, an influence on flossing was only observed in children in 
New Zealand, indicating that variables other than perceived general health were more 
important for this oral health behaviour. 

There were few significant impacts of health beliefs on the likelihood of children or 
adults brushing more than once a day. However, among adults, the perceived benefit of 
flossing was a significant contributor to likelihood of flossing once or more a day in five out 
of seven cases (young adults in New Zealand, Baltimore and at the Lakota site and older 
adults in New Zealand and Baltimore). This finding reflects the importance of an individual 
believing in the benefit of adopting a relatively new oral health care behaviour. However, 
among children the more important factors related to daily use of dental floss were perceived 
seriousness of oral health problems (in Baltimore children) and perceived salience of oral 
health (in Baltimore and Navajo children). 

While for brushing behaviour, having a usual source of oral health care or living in a 
more urban or less urban area was a significant predictor in Yamanashi, Lodz, IHS Navajo, 
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and Erfurt - mostly the late industrializers or the later adopters of the Western diet, for 
flossing behaviour, these two variables were significant predictors only among adults in 
Baltimore (the early industrializer). 

Utilization of oral health services 

While the independent effect of sex on brushing and flossing behaviours was obvious 
across ICS II sites, its effect on oral health service utilization was less consistent and was 
significant only in children at the Lakota site, adults aged 35-44 in Erfurt, Lodz and at the 
Lakota site and adults aged 65-74 in Erfurt. The intervention of the oral health care system 
at other sites may have succeeded in reducing the traditional difference between the sexes in 
the utilization of services. 

In general, the literature has demonstrated the positive relationships between education, 
income or occupation and the likelihood of making an oral health care visit. In ICS II, this 
positive relationship was significant only for some age groups and sites after controlling for 
other predisposing and enabling variables. It is interesting to note that the differences in 
Baltimore were not significant although, as indicated in Chapter 4, there were significant 
education and income group differences in Baltimore when there was no control for other 
factors. This finding suggests that in Baltimore, other reasons besides socioeconomic 
variables contributed to the lower proportion making visits among the low socioeconomic 
groups. 

The literature indicates that adults with better perceived general health are more likely 
to visit dentists. However, at ICS II sites this relationship was only significant for children 
in Yamanashi and adults aged 65-74 in Lodz and at the Navajo site; it was not significant for 
younger adults at any site. 

Similarly, some studies have found that children's likelihood of making oral health care 
visits increased with increase in family size (up to 5). However, in ICS II this phenomenon 
was found only in Erfurt. 

An individual's perceived barriers to seeking an oral health care visit and perceived 
importance of oral health have been found to be more important factors for oral health service 
utilization than the perceived seriousness of oral disease and perceived benefits of visits 
(Chen and Tatsuoka, 1984). ICS II data confirmed that an individual's perceived barriers to 
visits were significant predictors of the likelihood of having made a visit in the previous year 
particularly among adults aged 35-44. Unexpectedly, for adults at the Navajo site, perceived 
importance of oral health was inversely related to oral health care visits. 

The bivariate analyses reported in Chapter 4 consistently showed that individuals 
(particularly adults) with a usual source of oral health care were much more likely to have 
made a visit in the previous year. The multivariate analyses demonstrated that the 
independent effect of usual source was indeed strongly significant at many sites. While this 
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finding appears to substantiate the importance of a usual source for the promotion of regular 
service utilization, part of the apparent strength of the relationships observed may result from 
measurement problems related to the use of cross-sectional data. Some people who have had 
contact with an oral health care provider in a given year may report that provider as a "usual 
source" because of the visit. However, most people have had a particular source for more 
than one year, so that the general inference for the ICS sites is that a usual source of care is 
very likely to result in more frequent contacts. 

The sites where urban differences were significant for oral health care visits were similar 
to the sites for which this distinction was significant for brushing behaviour: Lodz, Erfurt and 
New Zealand. This result agrees with most of the literature reviewed. However, once again 
the result in Baltimore contradicted that at other sites, such that people in less urban areas 
were more likely to have made a visit. 

The results of logistic regression analysis of the effects of the variables concerning the 
individual's predisposing and enabling characteristics on the likelihood of engaging in oral 
hygiene and utilization behaviour provide some insights into the reasons why individuals 
engage or do not engage in the oral health behaviours recommended by the oral health care 
profession. However, they also raise additional research questions, wµich will be considered 
further in Chapter I 3. 
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6 Dentition and Periodontal Status 
Chen, M., Barmes, D.E., Andersen, R. and Leclercq, M.-H. 

As indicated in earlier chapters, there was a dramatic increase in oral disease, 
particularly caries, in societies undergoing rapid industrialization and, at the same time, an 
increase in the consumption of sugary and highly processed foods. Societies have developed 
different ways of organizing oral health services to deal with this situation and have also 
introduced a variety of programmes to prevent oral disease and promote oral health. These 
are reflected in the systems now in place at the ICS II study sites, which are described in 
Chapter 2. 

In addition to the development of effective modern oral health care systems and products 
such as toothbrushes and toothpastes (Harris, 1989), a further significant measure for the 
prevention of dental caries has been the administration of fluoride, through fluoridated 
toothpastes, fluoridation of drinking water, milk or salt supplies, and the application of 
topical fluoride and fluoride tablets. Other measures include improving nutrition, reducing 
the frequency of consumption of sugar or other cariogenic foods, and the use of fissure 
sealants. 

How effective have such measures been in controlling and reducing the prevalence of 
oral diseases within a given society? The most direct indicators are oral health status and 
trends in this status with time. Oral health status was therefore examined at each study site 
and compared across the seven sites, focusing on two major oral diseases, caries and 
periodontal disease. 

The dentition status indicators I used were the numbers of decayed (D), missing (M) and 
filled (F) teeth, as well as the total number of these DMF teeth (DMFT). At the individual 
level, decayed teeth (D) reflect an unawareness or neglect of existing disease. Missing teeth 
(M) denote tooth mortality, reflecting neglect or treatment resulting in extraction. Filled 
teeth (F) are the result of treatment of caries (Cohen & Jago, l 976). DMFT therefore 
represents the cumulative impact of all caries. At the societal level, the mean DMFT score 
indicates the overall impact of the oral health care system, caries prevention and treatment 
measures, and other social, cultural and economic factors. The proportions of each of the 
components reflect the degree to which the oral health care system has successfully treated 
dental caries. The proportion of M is an important indicator of the success in preventing the 
extraction of teeth due to caries or to the treatment of caries. 

Periodontal status was measured using scores on the Community Periodontal Index of 
Treatment Needs (CPITN), which has five categories: healthy, bleeding, calculus, pocket of 
4-5 mm, and pocket of 6 mm or more. Deep pockets are the most serious condition of the 
gums, and can affect tooth function, lead to tooth loss, and threaten the overall function of the 

1 Status indicators definition are detailed in Annex 1. 
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dentition (Pilot & Miyazaki, 1991 ). CPITN reflects how successfully a society has been able 
to maintain and promote the healthy condition of the gums and periodontium. 

Water fluoridation has proved a particularly effective large-scale public health approach 
to preventing the development of dental caries (Horowitz et al., 1980; Horowitz, 1983; 
Horowitz, 1984). Of the ICS II sites, Baltimore has the longest history of water fluoridation 
(since 1952) and the highest proportion of population receiving fluoridated water. In 
addition, most (95%) of the toothpastes available are fluoridated, and 88.4% of oral health 
care practices in the Baltimore area use topical fluoride (Research Triangle Institute, 1994). 
Gordon and Newbrun (1986) claim that concurrent with fluoridation, the national trend in 
sugar consumption in the United States has shown a great decline, although the consumption 
of sugar syrup has increased. Similarly, New Zealand started its water fluoridation in the 
1950s, although the proportion of the population supplied with fluoridated water remains 
significantly lower (50%) than in the United States. However, the majority (97%) of 
toothpastes available in New Zealand are fluoridated. Furthermore, topical fluoride, fissure 
sealants and other preventive measures are systematically used in the school oral health 
services programme in New Zealand. A relatively high proportion of the population at the 
Navajo (50%) and Lakota (70%) sites also receive fluoridated water. However, systematic 
fluoridation of the water systems at these two sites did not start until after the 1970s. Since 
1985, the IHS school oral health programme has promoted the use of sealants to a large 
proportion of children. The other three sites - Erfurt, Yamanashi and Lodz - lack water 
fluoridation or have not successfully fluoridated their water systems. In addition, the 
proportion of available toothpastes that are fluoridated remains low (25% or less) at these 
study sites. Nevertheless, at the time of ICS II the well organized school oral health 
programme in Erfurt was giving fluoride tablets and topical fluoride, oral health education, 
and nutrition guidance. The school oral health services programme in Poland was also 
providing fluoride tablets or topical application of fluoride. However, it covered less than 
50% of Polish children and suffered from a lack of funding and resources, and as a result, 
fluoride services were provided irregularly and insufficiently. Finally, in Japan, where 
organized school oral health programmes educate but do not deliver treatment services, even 
the use of fluoride tablets or topical fluoride in private practice is not common, as such 
services are not covered by national health insurance (Takehara, 1991). 

The literature shows that periodontal health is influenced by oral hygiene, suggesting 
that an effective oral health education programme designed to promote oral hygiene is very 
important for maintaining a society's periodontal health (Horowitz, 1983; Horowitz, 1984; 
Chen, 1995). Most ICS II study sites had no special programme to promote periodontal 
health. One exception may be the IHS oral health programme, which has promoted 
periodontal education in an attempt to alleviate the low level of periodontal status among 
Native Americans reported in previous studies (Carlos et al., 1988). Periodontal status is also 
highly related to an individual's socioeconomic status (Chen, 1995). Among ICS II sites, the 
IHS sites (particularly the Lakota site) and Lodz had the lowest socioeconomic status. The 
literature on the etiology of periodontal disease also demonstrates that individuals with 
diabetes tend to have worse periodontal status (Cohen et al., 1970; Bernick et al., 1975; 
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Cianciola et al., 1982; Hugoson et al., 1989). Native Americans have been found to have very 
high rate of diabetes (Sugarman, 1989; Sugarman & Percy, 1989; Indian Health Service, 
1992), and are more than twice as likely to develop diabetes as the average United States 
citizen. Similarly, smoking is also related to a lower level of periodontal health (Solomon, 
Priore & Boross, 1968; Rivera-Hildago, 1986; Wolfe & Carlos, 1987; Preber & Bergstrom, 
1990; Bergstrom, Eliasson & Preber, 1991 ). Data not reported in detail here indicated that 
the following ICS II sites had the highest rates of smoking (including cigarettes, cigars, and 
smokeless tobacco): for children, the Lakota and Navajo sites at 29% and 24% respectively, 
compared with 5% or lower at other sites; for adults aged 35-44, the Lakota site, Lodz and 
Yamanashi at 59%, 59% and 42% respectively compared with 32% or lower elsewhere; and 
for adults aged 65-74, the Lakota site at 47% compared with 24% or lower elsewhere. 

6. 1 /CS II findings 

Tables 6.1-6.4 provide information (weighted) on oral health status at the ICS II sites, 
together with comparative data from earlier times for some sites. 

Dentition status 

In general, DMFT scores increased with age (Tables 6.1-6.3). Adults aged 35-44 had 
considerably higher totals than children and generally had higher scores for each component. 
Older adults had by far the highest DMFT scores of all age groups, largely because of the high 
number of missing teeth. 

Mean DMFT scores in children ranged from 1.7 to 5.6 (Table 6.1 ). It was lowest in 
Baltimore ( 1.7), followed in order by Navajo (2.3 ), New Zealand (2.4 ), Erfurt (3.1 ), Lakota 
(3.2), Lodz ( 4.7) and Yamanashi (5.6). Rankings for the individual components were not the 
same. New Zealand children had the lowest number of decayed teeth (0.1 ), followed by 
Erfurt (0.3), Baltimore (0.4), Navajo (0.8), Lakota (1.3), Yamanashi (1.5) and Lodz (2.3). 
Children at sites in the United States had the lowest numbers of filled teeth (Baltimore 1.3, 
Navajo 1.4, Lakota 1.8) followed by New Zealand and Lodz (2.3), Erfurt (2.7) and 
Yamanashi ( 4.1 ). Few children at any site had missing teeth. The proportions of the D, M 
and F components shown below the respective mean numbers of D, M and F in Table 6.1 
reflect the treatment level for each study site. A higher proportion of filled teeth than decayed 
teeth at a study site represents a higher treatment level for this site. The data indicate that New 
Zealand had the highest treatment level, followed by Erfurt, and then Baltimore and 
Yamanashi. Lodz had the lowest treatment level, with the two IHS sites also relatively low. 

Few adults aged 35-44 were edentulous at most ICS II sites (Table 6.2). The highest 
proportions found \Vere 12% in New Zealand and 6% at the Lakota site. Mean DMFT scores2 

for adults aged 35-44 ranged from 11.7 at the Navajo site, 12.3 in Baltimore and 13.4 in 

2 Both dentate and edentuious individuals are included in the calculation of the nurr:bers of decayed. missing and filled teeth for adults 
in both age groups. For New Zealand adults, calculations were made using daia for dentate adults, for comparison with 1976 data. 
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Table 6.1 Comparison of dentition status in children aged 12-14 years between 
ICS I/previous studies and ICS II • 

Site 

Year 
of 
survey 

ICSI ICSII 

Erfurt, Germany 1981c 1991 

ICSI b 

DMFT D 
(%) 

5.7 2.4 

(42) 

M 
(%) 

0.5 

(9) 

Yamanashi, 
Japan 

1974 1991-1992 7.5 4.3 0.00 

F DMFT D 
(%) (%) 

2.8 3.1 0.3 

(49) (10) 

3.2 5.6 1.5 

ICSII 

M 
(%) 

0.1 

(3) 

0.00 

(57) 0.00 (43) (27) 0.00 

New Zealand 1977 d 1988 7.1 0.2 0.00 6.9 

(3) 0.00 (97) 

Lodz, Poland 1977 1989 7.5 3.2 

(43) 

Baltimore, USA 1975 1990 3.0 0.9 

(30) 

IHS Navajo, USA NA 1990 NA NA 

1974 8 1991 f 6.3 2.1 

(33) 

IHS Lakota, USA NA 1990 NA NA 

1974 8 1991 1 6.4 2.7 

(42) 

D, M, F: mean number of decayed, missing, filled teeth; DMFT: D+M+F; 
IHS, Indian Health Service; NA, not applicable. 

0.7 3.6 

(9) (48) 

0.1 2.0 

(3) (67) 

NA NA 

0.5 3.7 

(8) (58) 

NA NA 

0.2 3.5 

(3) (55) 

2.4 

4.7 

1.7 

2.3 

3.7 

3.2 

4.5 

0.1 0.00 

(4) 0.00 

2.3 0.1 

(49) (2) 

0.4 0.00 

(24) 0.00 

0.8 

(35) 

1.8 

(48) 

1.3 

(40) 

2.2 

(48) 

0.1 

(4) 

0.04 

(4) 

0.1 

(3) 

0.1 

(4) 

• For viewing ease, standard errors for ICS II figures, although available, are not included in this table. 

F 
(%) 

2.7 

(87) 

4.1 

(73) 

2.3 

(96) 

2.3 

(49) 

1.3 

(76) 

1.4 

(61) 

1.9 

(51) 

1.8 

(57) 

2.2 

(48) 

•The ICS I final report (Amljot et al., 1985) only contains figures for metropolitan and non-metropolitan areas; these have been 
weighted to produce the figures shown here. 
'The German statistics are not from ICS I, but from a replicate study of ICS I undertaken in Erfurt,Warwick et al, 1985; 
Borutta, 1987 
• ICS I figures were not used because they represented only Canterbury, not the national data. Figures for 1977 were from 
national surveys, thus more comparable to ICS II data. Cutress et al, 1979; Cutress et al, 1983; Hunter, 1984. 
• The 1974 figures are from IHS dental patient surveys for children aged 10-14 and adults aged 35-44. 
'1991 Patient survey data, for the comparison with 1974 patient survey data. 
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Table 6.2 Comparison of dentition status in adults aged 35-44 between ICS I/previous 
studies and ICS II • 

Year of 
Survey ICS lb ICSII 

Site 

ICSI ICS II E DMFT D M F E DMFT D M F 
(%) (%) (%) (%) (%) (%) 

Erfurt, Germany 1981' 1991 15.3 2.3 5.7 7.3 16.1 1.2 6.3 8.6 

(15) (38) (47) (7) (39) (53) 

Yamanuhi, Japan 1974 1991-1992 0.00 12.4 2.8 3.2 6.5 0.00 13.4 1.3 2.4 9.7 

(22) (26) (52) (10) (18) (72) 

New Zealand NA 1988 NA NA NA NA NA 12 20.6 0.6 7.0 13.0 

(3) (34) (63) 

1976 d 1988 d 28 21.3 0.9 12.3 8.1 NA 18.3 0.6 5.4 12.3 

(4) (58) (38) (3) (30) (67) 

Lodz, Poland 1977 1989 21.8 3.4 13.9 4.4 19.0 4.3 10.1 4.7 

(16) (64) (20) (23) (53) (25) 

Baltimore, USA 1975 1990 11 17.8 1.9 8.6 7.4 12.3 0.6 2.5 9.2 

(11) (48) (41) (5) (20) (75) 

IHS Navajo, USA NA 1990 NA NA NA NA NA 0.00 11.7 1.8 1.8 8.1 

(15) (15) (69) 

1974 e 1991 I NA 16.6 5.4 7.4 3.8 NA 12.7 2.6 1.8 8.3 

(32) (45} (23) (20) (15) (65) 

IHS Lakota, USA NA 1990 NA NA NA NA NA 6 15.8 2.5 5.9 7.4 

(16) (37) (47) 

1974 e 1991 I NA 19.1 4.8 9.5 4.8 NA 14.3 2.2 3.8 8.3 

(25) (50) (25) (15) (27) (58) 

E, proportion edentulous, expressed as a percentage of the sample; D, mean number of decayed teeth; M, mean number of 
missing teeth; F, mean number of filled teeth. 
DMFT: D+M+F; IHS, Indian Health Service; NA, not applicable. 
• For viewing ease, standard errors for ICS II figures, although available, are not included in this table. 
• The ICS I final report (Amljot et al., 1985) only contains figures for metropolitan and non-metropolitan areas; these are 
weighted to produce the figures shown here. 
'The German statistics are not from ICS I, but from a replicate study of ICS I undertaken in Erfurt. 
d ICS I figures were not used because they represented only Canterbury, not the national data. Figures for 1976 were from 
national surveys, thus more comparable to ICS II data. They exclude edentulous people, therefore corresponding calculation 
was made from ICS II data 
• The 1974 figures are from IHS dental patient surveys for children aged 10-14 and adults aged 35-44. 
r 1991 Patient survey data, for the comparison with 1974 patient survey data. 
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Yamanashi, to 20.6 in New Zealand. The fewer numbers of missing teeth at the former three 
sites contributed significantly to this difference. The largest number of missing teeth was 
reported in Lodz (] 0.1 ). 

The largest number of decayed teeth for adults aged 35-44 was found in Lodz (4.3) 
(Table 6.2). The smallest numbers were found in New Zealand and Baltimore (0.6). 

Filled teeth were the largest component of DMFT for adults aged 35-44 at all sites 
except Lodz (Table 6.2). The largest number of filled teeth was reported in New Zealand 
(13.0), the smallest in Lodz (4.7). A comparison of the proportions for the D and F 
components only, indicated that Baltimore and New Zealand had the highest treatment 
levels, while Lodz had the lowest. 

As in the case of younger adults, the proportion of edentulous adults aged 65-74 was 
highest in New Zealand (59% ), followed by the Lakota site (53%) (Table 6.3). Baltimore had 
the lowest proportion (23%). Similarly, Baltimore and the Navajo site had smaller DMFT 
values (23.7 and 24.9 respectively) than other sites. At all sites, the largest component (74% 
or more) of DMFf was missing teeth. The largest numbers of missing teeth were reported 
in Lodz (26.8) and at the Lakota site (26.5), the smallest number in Baltimore ( 17 .5). 
Relatively small numbers of decayed and filled teeth were found at all sites. The number of 
decayed teeth was highest at the Navajo site (2. I) and lowest in New Zealand (0.2). The 
number of filled teeth was highest in Baltimore (5.6) and lowest in Lodz (0.8) and at the 
Lakota site (0.9). 

Periodontal status 

Comparisons across the three age groups demonstrated that children aged I 2- I 3 
generally had much better periodontal status3 than adults (Table 6.4 ). Children at the Navajo 
site had the worst status; only 4% had healthy gums and 70% had calculus. Yamanashi 
children also had a high proportion (67%) with calculus. Baltimore and the IHS Lakota site 
had similarly high levels of bleeding or calculus. Children in New Zealand had the highest 
proportion (73%) with healthy gums, followed by those in Lodz (60%) and Erfurt (54%). 
Erfurt had the lowest proportion (9%) with calculus. 

Calculus and shallow pockets were the most frequently observed conditions among 
adults. In comparison to other sites, a significantly smaller proportion of adults aged 35-44 
at the Lakota site (2%) and in Yamanashi (3%) had completely healthy gums; around 10% 
in New Zealand, Lodz and Baltimore were classed as healthy. An alarmingly high proportion 
(28%) of the young adults at the Lakota site had deep pockets, and the proportion (16%) at 
the Navajo site was also significantly higher than at other sites. 

The picture for older adults was similar, with periodontal status at the two IHS sites 
worse than at other sites; they were less likely (] % at the Navajo site and 4% at the Lakota 
3 0n the basis of healthy, bleeding and calculus scores only; pocketing was not measured for children. 
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Table 6.3 Dentition status in adults aged 65-7 4 years in ICS 11 • 

Year of E DMFT D M F 
Site survey (%) (%) (%) 

Erfurt, Germany 1991 29 26.6 0.9 23.2 2.5 

(3) (87) (9) 

Yamanashi, 1991- NA NA NA NA NA 
Japan 1992 

New Zealand 1988 59 28.8 0.2 24.7 3.9 

(1) (86) (13) 

Lodz, Poland 1989 42 28.5 0.8 26.8 0.8 

(3) (94) (3) 

Baltimore, USA 1990 23 23.7 0.6 17.5 5.6 

(2) (74) (24) 

IHS Navajo, 1990 30 24.9 2.1 21.4 1.4 
USA 

(8) (86) (6) 

IHS Lakota, 1990 53 28.6 1.3 26.5 0.9 

USA 
(4) (93) (3) 

E, proportion edentulous, expressed as a percentage of the sample; D, mean 
number of decayed teeth; M, mean number of missing teeth; F, mean number 
of filled teeth;DMFT, total number of D, M and F; IHS, 
Indian Health Service; NA, not applicable. 
• For viewing ease, standard errors, although available, are not included in 
this table. 

site) to have healthy gums and much more likely (23% at the Navajo site and 25% at the 
Lakota site) to have deep pockets in their gums than at other sites. The older adults in Erfurt 
also had a very small proportion (4%) with completely healthy gums, but they were less 
likely (6%) to have deep pockets. Lodz older adults appear to have a relatively healthy 
periodontal status, with 27% being classed as a healthy or bleeding, and only 5% having 
pockets of 6 mm or more. However, the missing sextant4 score must be considered in 
assessing the true meaning of this comparison. 

6.2 Trends in dentition status 

Current oral health status reflects the long-term cumulative impact of prevention and 
treatment programmes, as well as the social, political, economic and cultural development in 
a society. Relatively poor oral health status at a study site compared to other sites may 
nevertheless represent an improvement in status over that in previous decades for this site. 

4 Sextants refer to the grouping of teeth, three groups in each jaw, the left arid rigr.t sextarits bairig composed of molars arid 
premolars, the central sextants of iricisors and cariines. 
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Table 6.4 Periodontal status in ICS II, expressed as a percentage of the sample • C") 

0 
s:: 

Children, 12-13 Dentata adults, 35--<M Dentata adults, 115-74 ~ 

~ 
G) 

Sita 0 

HHlthy Bleed Ing Calculus Healthy Bleed Ing Calculus Pocket Pocket Healthy Bleed Ing Calculus Pocket Pocket ~ 
r-

4-Smm llmmor 4-Smm llmmor 
Ri deeper deeper :t, 
r-

Erfurt, 54 37 9 5 4 115 23 3 4 3 31 II 
I 

:J! 
57 I §2 Germany (2.0) (1.6) (1.2) (0.9) (0.8) (1.9) (1.7) (0.7) (1.0) (0.8) (2.5) (2.4) (1.2) 

::0 
n, 
({) 

Yamanashi, 23 10 87 3 3 38 48 8 NA NA NA NA NA 

I I Vi Japan (2.0) (1.7) (1.8) (0.8) (0.6) (2.4) (2.8) (1.4) ;;:J 
s: 
({) 

I I 
New Zealand 73 5 21 11 3 37 45 5 11 2 43 37 1 

(2.5) (0.9) (2.8) (1.6) (0.8) (2.3) (2.3) (0.9) (3.0) (1.2) (4.8) (4.4) (1.8) 

Lodz, Poland 80 22 111 9 1 57 21 8 14 13 51 17 5 
(4.4) (3.4) (3.1) (1.9) (1.3) (3.7) (3.3) (1.6) (2.4) (2.1) (2.5) (2.1) (1.5) 

Baltimore, 20 35 45 11 5 112 17 5 14 4 48 28 11 

USA (3.0) (4.0) (3.2) (1.4) (1.3) (2.6) (2.6) (1.1) (2.5) (1.5) (3.8) (3.0) (2.6) 

IHS NIIVaJo, 4 28 70 8 II 33 37 18 1 1 33 38 23 
USA (0.8) (3.7) (3.8) (1.2) (1.4) (2.5) (2.6) (2.0) (0.8) (1.6) (3.0) (3.0) (2.6) 

IHS Lakota, 21 59 20 2 5 21 45 211 4 4 28 42 25 
USA (2.4) (2.9) (2.4) (0.7) (1.1) (2.2) (2.7) (2.5) (1.8) (2.3) (4.8) (5.7) (5.1) 

IHS, Indian Health Service; NA, not applicable. 
• Figures in parentheses are standard error values. 
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On the other hand, good oral health status at a site may have existed for the last few decades 
without much improvement. To gain a better understanding of the situation at each site, data 
on current oral health status were compared to earlier data, where available, most of which 
were from ICS I. Unfortunately, comparable data for older adults were not available. This 
age group was not included in ICS I samples, and no other comparable studies were found. 
The children sampled in ICS I were 13-14 years old. Consideration of the comparisons 
between ICS I and ICS II (Table 6.1) must therefore take into account the age difference, 
which averaged one year. Since the periodontal status measures used in ICS I and ICS II were 
different, the comparison was largely restricted to trends in dentition status. 

Erfurt, Germany 

Unlike children in many industrialized countries, those in the GDR failed to show a 
dramatic decrease of caries rates in the 1960s and 1970s (Brown, 1982; Brunelle & Carlos, 
1982; Fejerskov, Antoft & Gadegaard, 1982; Kaisbeek, 1982; Koch, 1982; Von der Fehr, 
1982; Sheiham, 1984). The first significant decrease in caries prevalence among children in 
the GDR was documented in 1989, ten years after the implementation of an aggressively 
preventive oral health care programme for children. The 1989 study found that in children 
aged 8-9 and 13-14 iµ Leipzig, DMFT scores had decreased significantly from 1979 
(Borutta, Waurick & Kunzel, 1991; Borutta & W aurick, 1992). Table 6.1 shows a 
comparison of the dentition status of children aged 12-13 in Erfurt found in ICS II with that 
of children aged 13-14 in the same area from a 1981 ICS I replicate study (Waurick et al., 
1985; Borutta, 1987). The comparison shows a decrease in DMFT from 5.7 in 1981 to 3.1 
in 1991. Furthermore, the changes in the components ofDMFT over this decade demonstrate 
an obvious improvement. The number of decayed teeth decreased from 2.4 (42%) to 0.3 
(I 0% ). Although the number of filled teeth remained about the same (2.8 and 2.7), the 
proportions increased from 49% to 87%. 

GDR adults aged 35-44 also experienced an improvement in dentition status but not to 
the same extent as children (Table 6.2). The proportion who were edentulous remained the 
same (I%). DMFT increased slightly (from 15.3 to 16. l) but the number of decayed teeth 
dropped from 2.3 to 1.2. The increase in DMFT resulted primarily from the increase in the 
number of filled teeth. However, there were only small decreases in the proportion of the D 
component and small increases in the proportion of the F component. The proportion of 
missing teeth remained at a high level (close to 40% ). Similar trends were found in Leipzig 
(Borutta, Waurick & Kunzel, 1991; Borutta & Waurick, 1992). 

Yamanashi, Japan 

The comparison of mean DMFT scores for children aged 12-13 in 1991-1992 (ICS II) 
and those aged 13-14 in 1974 (ICS I) showed a moderate decrease over the 17 years (Table 
6.1 ). This confirmed the trend seen in a national sample of children; the reports of Takehara 
( 1991) and Miyatake ( 1991) demonstrated that there was a slight decrease in DMFT among 
Japanese children aged 12 or those up to the age of 13 between 1975 and 1987. A similar 
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trend was found among children aged 6-14 in another study in Shizuoka, Japan (Okawa et 
al., 1992). Interestingly, the long-term epidemiological trends in children aged I 2 years 
reveal an increase in DMFf from the mid- I 950s to the early 1980s, followed by a decrease 
thereafter (Japan Ministry of Health and Welfare, national reports). Trends in the D, Mand 
F components in Yamanashi children from I 974 to I 991- I 992 reveal a great improvement 
in the treatment of dental caries; the D component declined from 4.3 (57%) to I .5 (27% ), 
while the F component increased from 3.2 (43%) to 4. I (73% ). However, the trends in these 
components for the national sample of children up to the age of 13 (Miyatake, 1991) suggest 
that these improvements took place by the mid- I 980s, with little change since. 

No edentulous individuals were found among adults aged 35-44 in Yamanashi in either 
ICS I or ICS II, as indicated in Table 6.2. However, a national study in 1975 found that 1.5% 
of Japanese adults aged 35-44 were edentulous (Japan Ministry of Health and Welfare, 
I 978). This national rate decreased to 0.5% in I 981, and then 0. I% in 1986. Similarly, the 
national rate among adults aged 65-74 decreased slightly from about 36% in 1975 to 30% in 
I 986 (Japan Ministry of Health and Welfare, I 989). 

DMFT comparisons in Yamanashi adults aged 35-44 revealed a slight increase from 
1974 (12.4) to 1991-1992 (13.4). National surveys also showed an increasing DMFf for 
middle-aged adults (Japan Ministry of Health and Welfare, I 989). Changes in the D, Mand 
F components between 1974 and I 991-1992 indicated a significant improvement, although 
this was not as great as that for children. While the D component decreased from 2.8 (22%) 
to 1.3 (I 0%) and the M component also declined from 3.2 (26%) to 2.4 (18% ), the F 
component increased from 6.5 (52%) to 9.7 (72%). 

New Zealand 

The decrease in DMFf scores in children of various ages in New Zealand over the last 
few decades has been reported in many studies (e.g. Brown, I 982; Hunter, 1984; Hunter, 
I 985). In national samples of children aged I 2- I 3, as shown in Table 6. I, DMFf decreased 
from 7.1 in I 977 to 2.4 in I 988 (ICS II), (Hunter, I 992). As in ICS I data for Canterbury, the 
treatment component was very high in 1977, with values of 0.2 (3%) for decayed teeth and 6.9 
(97%) for filled teeth, and in I 988 at 0.1 ( 4%) for decayed teeth and 2.3 (96%) for filled teeth. 

There was a high proportion (12%) of edentulous individuals among New Zealand 
adults aged 35-44, the highest among ICS II sites. However, this ratio represents a dramatic 
decrease from 1973 data from ICS I for the Canterbury site of 36% and from national data in 
I 976 of28% (Cutress et al., 1979; Cutress, Hunter & Hoskins, I 983) (Table 6.2). Canterbury 
had the highest edentulous population of all ICS I sites by a wide margin. National DMFf 
scores in adults aged 20-24 and those aged 35-44 have also decreased over the past one to 
two decades (Hunter et al., I 992). The major shift from I 976 to I 988 (Table 6.2) was the 
large decrease in the number of missing teeth, from 12.3 (58%) to 5.4 (30%), and a large 
increase in the number of filled teeth, from 8.1 (38%) to I 2.3 (67% ). The proportion of 
DMFf represented by untreated decayed teeth was extremely low at both times. 
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The periodontal status of New Zealand adults aged 35--44 improved slightly according 
to data not shown. From 1982 (Hunter et al., 1992) to 1988 (ICS II data), the proportion with 
completely healthy gums increased slightly (from 7% to 11 % ), while the proportion with 
deep pockets decreased slightly (from 8% to 5%). 

Lodz, Poland 

DMFT scores in children decreased, from 7 .5 for children aged 13-14 in 1977 to 4.7 for 
those aged 12-13 in 1989 (Table 6. I). The numbers of decayed, missing and treated teeth all 
declined. This trend was also seen in children of various ages in other areas of Poland 
(Janczuk, 1989). However, treatment levels, indicated by the proportions of the D, Mand F 
components, showed little change. 

For adults aged 35--44, DMFT decreased slightly, primarily owing to the decrease in 
missing teeth (Table 6.2). The number of decayed teeth increased from 3.4 in 1977 to 4.3 in 
1989, while the filled teeth component remained much the same (4.4 and 4.7). 

Baltimore, USA 

Baltimore had the lowest DMFT score ( 1.7) of all sites for children aged 12-13. This 
was a decrease from 3.0 in 1975, which was then the lowest rate of all lCS II sites which had 
also participated in ICS I (see Table 6. I). This trend was confirmed by the national trend 
among children of various ages; available national data from the 1940s, 1971, 1980, and 
1987 clearly demonstrate the dramatic decline in caries rates (National Institutes of Health, 
1981; Carlos et al., 1988; National Institutes of Health, 1989; Brunelle & Carlos, 1990). 
Treatment levels for caries also improved; the D component decreased (from 0.9 to 0.4) and 
the F component decreased from 2.0 to 1 .3, representing an increase in proportion from two
thirds to three-quarters. This improvement was also confinned by national trends (Graves et 
al., 1986). 

An impressive decline in the proportion of edentulous adults aged 35--44 occurred 
between the two studies, from 1 I% in I 975, to only 1 % 15 years later (Table 6.2). This 
dramatic decrease was also reponed in several other studies (Douglass & Gammon, 1985; 
Graves & Stamm, 1985; Weintraub & Burt, 1985). The national trend of decreasing caries 
rates among adults (Graves & Stamm, 1985; Brown & Swango, 1993) was also confirmed; 
there was a significant decrease in mean DMFT in adults aged 35--44, primarily because of 
a decrease in the number of missing teeth. Comparison of treatment status between 197 5 and 
1990 also indicated a significant advance, particularly in the F component, which increased 
from 7.4 (41 %) to 9.2 (75%). 

Indian Health Service, USA 

The prevalence of dental caries in Native Americans was relatively low prior to the 
1930s, when their diet was low in cariogenic foods (Cady, 1934; Bosley, 1959). A large 
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study of schoolchildren in 1929-1932 (Klein & Palmer, 1937) indicated that almost 40% of 
Native American children had not experienced any tooth decay, and that dental caries rates 
were generally much lower than the subsequent rates. Dental caries rates increased with the 
shift to a diet containing more refined and sugary foods (Ship, 1966). Data collected by the 
IHS data monitoring system from 1957 through 1977 demonstrated that the rates continued 
to increase until 1967, and that they then remained at similar levels until the early 1980s 
(Indian Health Service, 1990). However, the rates have since declined significantly 
(Niendorff, 1994 ). 

In contrast, the decline of caries rates among other United States children occurred much 
earlier. For example, DMFf scores were similar in both groups in the early 1970s: about 7 
for United States children aged 5-17 in a 1971-1973 survey and 6.5 for Native American 
children aged 5-19 in a 1972 survey. However, in the early 1980s it decreased significantly 
(to 2.9 in a 1979-1980 national survey) among United States children aged 5-17, but 
remained relatively high among Native American children (5.9 among those aged 5-17 in the 
1983-1984 survey). A comparison of D, M, and F components in the two groups also 
highlighted a much higher proportion of decayed teeth and a much lower proportion of filled 
teeth among Native American children (National Institutes of Health, 1981; Health and 
Resour~es Administration 1985, 1991; Niendorff, l 985a, l 985b ). 

The caries rates among young Native American adults have decreased steadily since the 
1970s. For example, mean DMFT scores in adults aged 25-34 dropped by over 20% from 
1970 to 1991, with an increase in filled teeth and a decrease in decayed and missing teeth 
(Niendorff, 1994 ). The proportions of adults with gingivitis or bone loss and pocketing in 
1971-1974, 1984 and 1991 were similar, indicating a lack of changes in the periodontal 
status of Native American adults in the last two decades. 

IHS Navajo, USA 

Since the IHS sites did not participate in ICS I, there is a lack of comparable data on the 
caries status of children and adults. Therefore IHS patient survey data from 1974 and 1991 
have been included in Tables 6.1 and 6.2 to provide comparable data over time thereby to 
demonstrate a general trend. It should be noted that the IHS patient survey data for 1991 had 
on average one more decayed tooth and an additional half of a filled tooth than ICS II results 
(1990). The patient survey data comparison demonstrated a significant decrease in DMFf 
among Navajo children aged 12-13 confirming the trend for the whole IHS Native American 
children population described above. However, a comparison of the proportions for D and 
F components seems to suggest a slight decline in treatment levels from 1974 to 1991. 
Although the numbers of decayed teeth decreased slightly, the corresponding proportions 
increased. Furthermore, the proportions of the F component decreased slightly. 

The differences between the 1991 adult patient survey data and the ICS II data are 
similar to those for children; adult patients showed an increase of approximately one in 
DMFf score owing to a somewhat greater number of decayed and filled teeth. Both the 1974 
and 1991 adult patient survey data are again included in the table in an attempt to detect a 
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general trend. As in the case of children, DMFf among adults aged 35-44 decreased 
significantly. However, treatment levels among adults aged 35-44 improved substantially; 
the number of decayed teeth decreased from 5.4 (32%) to 2.6 (20% ), and the number of filled 
teeth increased greatly from 3.8 (23%) to 8.3 (65%) from I 974 to I 991 (Table 6.2). In 
addition, the number of missing teeth decreased significantly during this period, resulting in 
the lowest number of missing teeth among all ICS II sites. 

IHS Lakota, USA 

As at the Navajo site, patient survey data were used to detect the trends in DMFf. The 
trend in caries status in children aged 12-13 was similar to that among children at the Navajo 
site: a decrease in DMFf, but a slight increase in the proportion of the D component coupled 
with a slight decrease in that of the F component, reflecting a general decline in treatment 
levels. There was also a similarity to the Navajo site data for adults. Though DMFf and the 
M components were noticeably higher than in the 1991 Navajo site data, there was a similar 
general trend towards better treatment levels: a decrease from 197 4 data in the D component, 
an increase in the F component, and a large decrease in the number and proportion of missing 
teeth. It should be noted, however, that the ICS II DMFT result was higher than in the 1991 
patient survey, in contrast to such comparisons for children and the Navajo site adult data. 
The high ICS II M component was the major reason for this contrast and may reflect a 
difference between a patient and a community sample in terms of edentate proportions. 

6.3 Discussion 

Caries status 

The majority of the population in Baltimore has been expqsed to water fluoridation 
since the early 1950s, and most of the toothpastes on the market are fluoridated. In addition, 
topical fluoride and fluoride tablets are common in private practices. This may well 
contribute to children in Baltimore not only having the lowest DMFf score among the ICS 
II sites, but also having maintained this superior status for the last one and a half decades, as 
illustrated by the low and steadily falling caries rates from 1975 to 1990. While children in 
other industrialized countries have experienced similar declines in caries rates, the decline in 
Baltimore occurred much earlier than at any other ICS II site. Interestingly, the benefits of 
the various forms of fluoride used appear to outweigh the possible negative impacts on the 
overall caries rate of the lack of an organized school oral health programme and the existence 
of a predominantly fee-for-service oral health care system in Baltimore. 

Native Americans in the IHS areas experienced the shift to a more refined and cariogenic 
diet, but then oral health improvements, including the establishment of modern oral health 
care systems and fluoridated water supplies, much later than the majority of United States 
residents. Consequently, the decline of caries rates among Native American children 
occurred at least one decade after that of children in Baltimore, and current rates remain 
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higher. Nevertheless, in part owing to their exposure to various forms of fluoride, their 
DMFT values were still lower than among the children at study sites (e.g. Yamanashi and 
Lodz) where fluoride was not as readily available. The organized IHS children's oral health 
programmes provide sealants, topical fluorides and fluoride tablets (Niendorff, 1994). 

New Zealand children have also been exposed to water fluoridation, fluoridated 
toothpastes, topical fluorides or fluoride tablets, and consequently also have relatively low 
DMFT scores. Furthermore, school dental nurses provide more intensive and organized care 
than at other sites, which may lead to the early detection and prevention of caries, and 
ultimately to lower caries rates. Interestingly, in 1977 DMFT stood at a high 7.1, which is 
surprising considering that water fluoridation and the use of fluoride treatments started in New 
Zealand almost as early as in Baltimore. However, the main component of DMFT in 1977 was 
filled teeth, suggesting that some "unnecessary" dental fillings may have been done by school 
dental nurses (Davis, 1981; Arnljot et al., 1985). One of the major policy changes after ICS I 
in New Zealand was to reduce these unnecessary fillings, a policy that has apparently met with 
success as illustrated by the reduced number of filled teeth one decade later. 

As mentioned previously, residents of Erfurt in the former GDR had not been exposed 
to fluoridated water or salt, and fluoride-containing toothpastes represented less than 20% of 
the toothpastes sold (Triede, 1984). In addition, sugar consumption per capita in the former 
GDR had not decreased. Nevertheless there was a significant decline of DMFT values in one 
decade, and children had lower scores than in Yamanashi and Lodz. This positive trend may 
result from the highly organized children's oral health programme, which began in 1979 and 

. included supervised brushing with fluoride-containing gels distributed by pedodontists once 
a week, topical applications of fluoride varnishes four times per year, annual check-ups and 
necessary oral health treatments. The decline in DMFT did not occur until the late 1980s, or 
only after children had benefited from this programme for some years. 

Given the lack of widespread fluoride use in Lodz and Yamanashi, it is not surprising 
that children at these two sites had the highest DMFT scores. Topical fluoride application 
and fluoride tablets are employed in Polish school oral health programmes. However, these 
provisions are irregular and insufficient. The lack of resources and the general deterioration 
of the health and oral health care systems in Poland may also have played a role. In 
Yamanashi, topical fluoride applications and fluoride tablets are not provided in private 
dental practices (Takehara, 1991 ). This factor, as well as the curative orientation of the 
national health insurance system, may also have contributed to the high DMFT scores. It is 
curious, however, that at both sites DMFT declined from the 1970s. It is possible that 
fluoride from sources such as imported soft drinks in both study sites (from countries having 
fluoridated water) or topical fluorides used in Poland may have contributed to this decline in 
Poland. 

The expectation that Baltimore, with its widespread use of various forms of fluoride, 
early and advanced development of modern oral health care, and the preventive orientation 
of its consumers and oral health care profession, should have the lowest adult DMFT scores 
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was confirmed for both age groups. This was primarily the result of a reduction in the number 
of missing teeth. The proportion of edentulous individuals also decreased dramatically. This 
improvement may be attributed to several factors, including the impact of water fluoridation 
and other types of fluoride use, the preventive orientation of consumers and oral health care 
providers, and changing attitudes toward keeping natural teeth among dental practitioners 
and consumers (Weintraub & Burt, 1985). 

The relatively low DMFT rates among adults of both age groups at the IHS Navajo site 
must be viewed in the light of that later wave of caries increase and decrease referred to for 
children. If the IHS monitoring system report that DMFT increased up to 1967 is accepted, 
the ICS II younger adults, on average would not have reached the peak prevalence as they 
were between 11 and 20 years of age in 1967. Thus whereas the ICS II child sample 
represents a cohort which is part of a descending disease trend, the younger adult cohort at 
12-13 years was part of a still increasing trend and the older adult cohort at 12-13 predated 
the increase referred to in the studies of Klein and Palmer ( 1937) and Ship (1966). Apart 
from this reason for a lower DMFT than might have been anticipated, the possible reluctance 
of some Navajo adults to utilize modern oral health services (as indicated in Chapter 3, the 
proportion of Navajo younger adults who made oral health care visits was one of the lowest), 
could have been a factor in the lower M component. It should be pointed out, however, that 
the current low DMFT status among Navajo young adults is a result of a decrease in both 
decayed and missing teeth from the 1970s. This improvement suggests a positive effect of 
the IHS oral health programmes. Another difference between the two IHS sites was the 
alarmingly high (second to New Zealand) edentulous rate among both younger and older 
adults at the Lakota site. These differences may relate to the much lower socioeconomic 
status at the Lakota site. However, it should be noted that even though Lakota adults aged 
35--44 have much higher DMFT scores than their Navajo counterparts, the D and M 
components have decreased significantly since the 1970s. 

Given the lack of widespread fluoride use in Yamanashi, it may be somewhat surprising 
that adults aged 35--44 had relatively low DMFT values (lower than those in Erfurt, Lodz and 
New Zealand) except when the national history of caries prevalence is revisited and the effect 
of traditional diets amid the change in habits is considered. Comparison with the 1974 ICS 
I data revealed similar but even lower DMFT scores comprising low numbers of missing 
teeth and virtually no edentulous individuals. Since the national health insurance system is 
not oriented to prevention, this phenomenon may be related not only to the disease intensity 
but also to the cultural value of keeping natural teeth. Nevertheless, the oral health care 
system can take credit for the changes in proportions ofD and F for both children and adults, 
changes which were no doubt stimulated by the ICS I study. 

Although New Zealand adults of both age groups had the highest proportion of 
edentulous individuals of all study sites, the numbers have declined drastically over the last 
few decades. This suggests that cultural and professional values concerning the extraction of 
natural teeth have changed. Despite decreases in the numbers of edentulous individuals and 
in missing teeth, the DMFT score in adults aged 35--44 had decreased only moderately since 
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1976. This is mainly due to the unusually high number of filled teeth found in 1988, many 
of which may have been filled by school dental nurses under the prevailing treatment policy 
when these adults were treated as children by the school oral health programme (Brown, 
1982). 

Adults in Lodz and Erfurt have not benefited from water fluoridation or other forms of 
fluorides in an organized community programme. Therefore, as expected, they had 
relatively high DMFT scores. In Poland, the problems of a lack of resources and the general 
deterioration of the health and oral health care system may also have played a role. The 
entitlement to oral health services in the former GDR has not resulted in lower mean DMFT 
scores among adults than at other study sites. The ICS II data reflect the Jack of preventive 
orientation of the former GDR oral health care system, as will be discussed below. 

D, Mand F components 

As expected, New Zealand, equipped with the most aggressive and organized school 
oral health programme, delivered the most successful treatment coverage for children of all 
ICS II sites, with a treatment rate of nearly 100%. Even more impressively, this high level 
had been maintained for over a decade. The New Zealand school oral health programme 
exemplifies how a successful programme can achieve maximum coverage, though 
compelled to modify its policies to respond to changing needs and resources. Again the 
impact of ICS I played an important part in promoting those changes. 

Further confirming expectations, the similarly highly organized children's oral health 
programme in the former GDR benefited children aged 12-13 in Erfurt to a remarkable 
extent; the treatment level for these children's decayed teeth was second only to that in New 
Zealand. The great improvement in treatment level since 1981 further demonstrates the 
importance of the systematic implementation of a well organized school oral health 
programme. 

In contrast, the school oral health programme in Poland suffered from clear and 
substantial difficulties in treating caries in its children; of all the ICS II sites, Lodz had the 
highest proportion of untreated decayed teeth, and the lowest of filled teeth. Even more 
surprising was the finding that although 92% ofLodz children aged 12-13 had made an oral 
health care visit in the year before the ICS II survey, they still had an average of 2.3 teeth left 
untreated or treated unsuccessfully (i.e. secondary caries). Apparently, the Jack of resources 
and the deterioration of the health care system (Millard, 1982; Wnuk-Lipinski, 1990) in 
general and the oral health care system in particular have taken their toll on Polish children's 
oral health. 

Also reflecting the problem of funding and resources, both of the IHS sites had relatively 
low treatment levels for their children's decayed teeth. Furthermore, this low level was the 
result of a decline (a significant increase for the D component and a slight decrease in the F 
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proportion) that began one and a half decades ago, a situation similar to that in Lodz. From 
the late I 960s to the late I 970s, Native American schoolchildren were taken by bus to IHS 
oral health care clinics for screening and treatment. However, as mentioned in Chapter 2, in 
the late I 970s the emphasis of the IHS oral health programme shifted, to centre on the family. 
Under the new system, children receive oral health screening and pit and fissure sealants 
from the clinics; those with detectable caries or other oral health problems are given referral 
slips to take home to their parents, who are asked to contact the clinic and set up an 
appointment for treatment. This shift of emphasis may have contributed to the slight decline 
in treatment level found among children aged 12-13. However, it may also have had a 
positive impact on the treatment of caries in adults. 

Baltimore has no school oral health programme and that in Japan is limited to oral health 
promotion and education. Thus, Baltimore and Yamanashi would have difficulties in 
achieving treatment levels as high as those in New Zealand or Erfurt. In fact, approximately 
one-quarter of the decayed teeth in children at the former two sites had not been treated. 
However, it is interesting to note that although the proportion not making an oral health care 
visit was highest at these two sites (see Chapter 3), the D components were still lower than 
those for Lodz and the two IHS sites, where a smaller proportion of the children had no oral 
health service contact. This may reflect the higher quality of oral health care provided in 
Yamanashi and Baltimore. Furthermore, the level of treatment of children's caries in 
Yamanashi had improved significantly over the previous one and a half decades. This 
improvement may be a result of the 70% coverage of the cost of curative services to which 
children are referred by the dentists who provide annual examinations for schoolchildren. 
There was also a slight but smaller improvement in Baltimore. Possible factors in this 
improvement include coverage by private dental insurance, the general state of improved 
access to oral health services, and the greater linkage with (and thus dependence on) the oral 
health care providers in Baltimore. 

As mentioned previously, there are several factors advantageous to oral health in 
Baltimore, including the preventive orientation of both consumers and oral health care 
providers (Baltimore had the highest proportion of preventive visits among adults), with a 
relatively high proportion having dental health insurance, and a greater accessibility and 
availability of oral health services (Baltimore had one of the lowest proportions of 
individuals not reporting an oral health care visit). Therefore, despite its predominantly fee
for-service oral health care system, which has been found generally to impede accessibility 
(Chen, I 995), both the younger and older adults in Baltimore received the highest level of 
treatment of their decayed teeth (this site had the highest proportion of filled teeth and one of 
the lowest proportions of decayed teeth). This superior treatment status represents a great 
improvement from the I 970s. Furthermore, the M component also improved significantly. 
From the consumers' point of view, the changes reflect an increased access to, use of and 
dependence on oral health care systems, as well as a shift in attitude towards keeping natural 
teeth. From the providers' vantage, the improvements reflect their expanded success in 
keeping their patients within the system, treating decayed teeth and preventing extraction. 
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Yamanashi had the highest proportion (58%) of younger adults not reporting an oral 
health care visit in the year before the ICS II survey and the lowest proportion of preventive 
visits (Chapter 3 ). These figures seem to reflect the predominantly curative orientation of the 
insurance system, low accessibility of the oral health care system, and a lack of preventive 
concerns among consumers. Such conditions might have been expected to result in a 
relatively low treatment level among adults, with a high proportion of decayed teeth, and a 
low proportion of filled teeth. However, adults aged 35-44 in Yamanashi had one of the 
lowest proportions of missing teeth and one of the highest proportions of filled teeth, the 
latter marking a significant improvement from one and a half decades earlier. Previously, it 
was suggested that the Japanese cultural value of keeping natural teeth may be a possible 
reason for their historically low number of missing teeth. The lower utilization of oral health 
services may also lower the likelihood of extraction. Possible reasons for the unexpectedly 
high rate of filled teeth include the coverage of the cost of dental fillings by national health 
insurance and the high quality of oral health care. 

ICS I (Arnljot et al., 1985) and other studies (Davis, 1981) demonstrated the historical 
legacy of a high proportion of edentulous individuals among New Zealand adults. Although 
there has been a drastic decline in past decades, the consistently high rate naturally increases 
the proportion of the M component of DMFT (since edentulous persons were included in the 
calculations). Taking this into consideration, the F component among New Zealand adults 
was quite high and for adults aged 35-44 was much lower in 1976. The possible reasons for 
this increase have already been discussed. 

The improvement in treatment level for Erfurt adults aged 35-44 was somewhat less 
than for children: there was a small decrease in the D component of 1 .1 and an increase in the 
F component of 1.3. This difference suggests the effectiveness of a more organized and more 
preventively oriented programme that can target a certain population. In addition, the M 
component in younger adults had remained quite high over the previous decade. This may 
reflect the lack of preventive orientation both in consumers and the oral health care system 
in the former GDR. Despite the entitlement to oral health services in the former GDR, the F 
component of DMFT in both adult age groups was lower than at ICS II sites (e.g. Baltimore 
and Yamanashi) where there was no such entitlement. 

Adults in Lodz experienced the same type of problems as children at this site, resulting 
in inadequate treatment of dental caries. Of the ICS II sites, Lodz had the highest proportion 
of untreated decayed teeth, the highest proportion of missing teeth, and the lowest proportion 
of fi1led teeth in adults aged 35-44 and the highest M component and the lowest F component 
in those aged 65-74. Although there had been a decline in the number of missing teeth since 
1977, the level of untreated decayed teeth had increased. Again it seems likely that the 
deterioration of the general health and oral health care system in Poland in the past decades 
contributed to this finding. 

Although Native Americans are entitled to the oral health services provided by the 
government-sponsored IHS programme, the relatively high proportion (next to that of Polish 
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younger adults) of untreated decayed teeth in adults aged 35--44 reflects the programme's 
lack of resources for treatment. Nevertheless, the trends in the D, M and F components 
represent an advance, attesting to the effect of the programme's shift in emphasis towards the 
family, as well as efforts to target adults. 

Periodontal status 

Owing to the lack of comparable data from previous studies, only limited conclusions 
can be drawn regarding periodontal status. As might have been expected given their 
socioeconomic status and diabetes and smoking rates, periodontal status in children and 
adults at the IHS sites was relatively poor, although oral health programmes appear to have 
had a positive influence. The unexpectedly high proportion of children and adults who 
reported that they flossed their teeth may indicate that either their perceptions or actual 
behaviours are changing. Although the children and adults in Lodz showed the worst 
dentition status, their periodontal status did not seem to be as poor as might have been 
expected. However, for adults, the data were distorted by the highest levels of missing 
sextants per individual - 1 .5 (Table 7 .10) at 35--44 years and 3. 9 (Table 7 .1 1) at 65-7 4 years 
- which reflects an aggressive extraction policy which may have eliminated the worst 
periodontal conditions. 
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7 Oral Health Status 
Barmes, D.E. and Leclercq, M.-H. 

A major purpose ofICS II was to develop a methodology that could be employed at sites 
throughout the world to make a situation analysis and plan future oral health services on a 
continuing basis. Evidence that this purpose has been achieved is given by the number of 
additional sites which have adopted the ICS II protocol and conducted their own studies after 
those of the initial sites described in detail in this report. As these sites could not complete 
their data collection in time for the deadline applied to the initial seven sites, they could not 
be fully incorporated into the comparative frame,vork and detailed analyses. 

However, it was decided to include the findings on oral health status from three later 
sites and to compare them with results from the initial sites and ICS I data as an extension of 
the comparison described in Chapter 6. Consequently, this chapter differs from the others as 
it includes oral health status data collected in epidemiological surveys in San Antonio, Texas, 
USA; Latvia; and Rhone-Alpes, France. The characteristics of these sites are described in 
section 2.7. Also included here, but not in the rest of the volume, are data on older adults aged 
65-74 years iffYamanashi, Japan, which were collected later than for younger adults and 
children. 

As in ICS I, the data are not presented separately for males and females. The prime 
purpose of this chapter is to allow the reader to see a summary of the data as they were 
collected without statistical adjustment, except compilation of standard indices, means and 
percentages. These data are compared across sites and with ICS I data (Amljot et al., 1985) 
where possible. They form a background in relation to similar data collected by age and 
standard measurements (in the case of DMF for more than 50 years) against which observed 
trends and disease levels as well as statistically analysed relationships can be assessed for 
practical action in the future. This action could take many forms including prevention, 
curative/restorative services, research or provision of personnel. 

The tables in this chapter also differ from those presented in other chapters because they 
report unweighted data. \Vhereas weighted data are used elsewhere in the report for detailed 
comparisons and relationships between clinical and other data to take into account the 
complex sampling designs used at most sites, unweighted data are used here as they had 
already been reported by some of the initial sites and weighting was not used at the later sites. 
As a result, some estimates in this chapter will differ slightly from those presented elsewhere 
in the report for the initial sites. In no case were these differences substantial. Tabular data 
have been presented throughout this publication with two decimal places, but the text 
regularly refers to quantities rounded to one decimal place or to a whole number for easier 
perception and contemplation of differences. 
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7. 1 /CS II findings 

Children 

Number of teeth 

Although normal children aged 12-13 years are expected to have 28 permanent teeth, 
the population samples almost always showed a mean of less than this number. The mean 
number of teeth present in these samples varied from 25.7 to 27.1 (Table 7.1) and the M 
component of the DMFT index, which measures the number of missing teeth, varies only 
from 0.0 to 0.2 (Table 7.1 ). Apart from late eruption, the only important element in the 

Table 7.1 Dentition status in children aged 12-13 years 

Site DMFT D M F No. of teeth 

Erfurt, Garmany 3.1 0.3 0.1 2.7 25.7 

Yamanashi, Japan 5.3 1.2 0.01 4.1 27.0 

New Zealand 2.4 <0.1 0.01 2.3 26.0 

Lodz, Poland 5.1 2.9 0.2 2.2 26.5 

Baltlmora, USA 1.7 0.5 0.01 1.2 26.2 

IHS Navajo, USA 2.2 0.8 0.04 1.4 27.1 

IHS Lakota, USA 3.2 1.3 0.05 1.8 26.7 

Latvia 5.8 3.5 0.2 2.1 26.1 

San Antonio, USA 2.3 1.0 0.03 1.3 26.8 

D, M, F, mean number of decayed, missing, filled teeth per person; DMFT, total of D+M+F; IHS, Indian 
Health Service 

discrepancies of about 1 to 2 teeth from the expected 28 was extraction for orthodontic 
purposes. In ICS I the M component of DMFT was slightly higher at all the sites represented 
in both studies. Overall, there were no important contrasts or comparisons between ICS II 
and ICS I data for this variable. 

Decayed, missing and filled teeth (DMFT) 

The mean DMFf score in ICS II for children aged 12-13 years ranged from 1. 7 in 
Baltimore to 5.8 in Latvia (Table 7.1 ). This compares to a range of 3.0 to 12.6 in ICS I for 
the age group 13-14 years. For the five data sets for countries which participated in ICS I, 
allowing for the age difference, all had much lower mean DMFT scores in ICS II, the most 
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spectacular being for New Zealand, 2.4 compared with 10.7 (Canterbury) and for Baltimore, 
1.7 compared with 3.0. 

The components ofDMFT also exhibited positive changes compared with ICS I in terms 
ofreductions in the D and M components and increases in the F component proportion. The 
only exception was Lodz where the D component was about the same and the F component, 
which had been over 50% in ICS I, was only about 43% in ICS II. In Yamanashi, although 
the change in treatment coverage represented by the F component, which rose from 44% to 
77%, was most impressive, the absolute level of 1.2 D teeth per student was relatively high 
compared with Baltimore where the proportion of coverage was slightly lower but the 
absolute level of D teeth was only 0.5. New Zealand retained first place for coverage with 
97% and a D component of less than 0.1. 

For data sets not represented in ICS I, the mean DMFT score for Latvia was the highest 
of all sites though of the same order of magnitude as Yamanashi and Lodz. IHS Navajo, San 
Antonio and IHS Lakota, were low to middle of the range at 2.2, 2.3 and 3.2 respectively. 
However, whereas the D components for Lodz (54%) and Latvia (61 %) were high, those for 
the three non-ICS I sites other than Latvia reached 36% for the Navajo sample and 42% for 
both the Lakota and San Antonio samples compared with 23% for Yamanashi from a mean 
DMFT score of 5.3 and a range of 3% to 27% for the other ICS I sites. This contrast begs for 
an explanation of why the overall low disease levels in the IHS samples and San Antonio 
were not matched by better treatment coverage. 

Treatment needs for teeth 

The data presented in Table 7.2 show, as expected, that the proportion of children 
needing any restorative care, including extraction, caries arresting care, fillings, crowns/ 
bridges, pulp care, and other care generally followed the order of the mean number of D teeth. 
The order was not maintained, however, for the relatively rare needs at this age for crowns 
and bridges. The Lakota site, Yamanashi, San Antonio and New Zealand had the highest 
proportions needing crowns and bridges (3% to 0.9%) while proportions at the other sites 
ranged from 0.2% to zero. These four sites ranked third, fourth, fifth, and ninth respectively 
on the basis of mean D teeth. The proportions requiring pulp care also departed from the 
mean D teeth ranking, the results for Lodz and Latvia, at 10% and 15% respectively being 
another disturbing element in those samples. 

The most notable features of the proportions needing extraction were the extremely low 
figure (0.1 %) in New Zealand and the extremely high one (23%) in Lodz. However, the 
figure for Erfurt (6%) was somewhat higher than would be expected from its ranking on the 
mean D teeth scale. 

There was a remarkable variation in recorded need for caries arresting care at all the 
sites, which ranged from 0.1 % to 90%. The absence of any relationship of caries arresting 
care to the mean D teeth results and the wide range in the proportion of those who needed it 
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Table 7.2 Proportion of children aged 12-13 years needing tooth care, expressed as a per-
centage of the sample 

Caries Fillings, Crowns Any 
arresting 1 or more and/or Pulp restorative 

Site Extraction care surfaces bridges care care Other 

Erfurt, Germany 6 0.1 24 0.2 0.3 24 0 

Yamanashi, 3 20 42 2 4 43 0 
Japan 

New Zealand 0.1 10 7 0.9 0.4 8 0.2 

Lodz, Poland 23 18 73 0.1 10 74 

Baltimore, USA 0.8 30 25 0 2 26 0 

IHS Navajo, USA 7 90 45 0 4 46 0.2 

IHS Lakota, USA 3 90 52 3 2 54 3 

Latvia 14 8 84 0 15 85 0.3 

San Antonio, USA 3 48 39 2 2 40 2 

IHS, Indian Health Service 

suggest that, because this procedure is relatively new and not available to all communities, 
there has been variation in recording this type of treatment need. Cross-site comparison is 
therefore difficult. Relevant to the availability of this procedure is the existence of special 
services, for example, at the IHS sites to provide this type of care routinely. 

Treatment needs data by number of teeth in each category provide no further insight 
concerning these observations. The main contrast between ICS I and ICS II was seen in the 
data for Lodz and Yamanashi. In ICS I, the results were similar, although higher in 
Yamanashi. In ICS II, there was a large difference in the other direction, reflecting both a 
worsening situation in Lodz and a much improved status in Yamanashi. 

Periodontal conditions 

Of the four indicators measured in the Community Periodontal Index of Treatment 
Needs (CPITN) (Miyazaki, 1991 a, 1991 b; Pilot, 1992), only bleeding and calculus are 
relevant measures at this age. Table 7.3 indicates the mean number of sextants' with 
periodontal conditions per person for the nine sites. Prevalence of bleeding and calculus was 
extremely low in New Zealand, low in Lodz, Erfurt and San Antonio, and moderate at the 
Navajo, Latvia, Baltimore, Lakota and Yamanashi sites. No direct comparison is possible 

'Sextants refer to the grouping of teeth, three groups in each jaw, the left and right sextants being composed of molars and 
premolars, the central sextants of incisors and canines. 
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with ICS I data which were based on another index, the Periodontal Index (PI, also called 
Russell's Index). The proportion in ICS I with no gingivitis, as measured by the Oral Health 
Index - Simplified (OHI-S), ranged from Oto 15% compared with the apparently similar 
measurement ofno bleeding for which in ICS II the proportions ranged from 5% (Navajo) to 
72% (New Zealand). However, as the CPITN results depend on probing and the OHI-S does 
not, it would not be advisable to make comparisons supporting a claim that improved hygiene 

Table 7.3 Mean number of sextants per person with periodontal conditions in children aged 
12-13 years 

Site Healthy Bleeding Calculus Blank Missing 

Erfurt, Germany 5.0 1.0 0. 1 0 0 

Yamanashi, Japan 3.8 2.2 1.3 0 0 

New Zealand 5.6 0.4 0.3 0 0 

Lodz, Poland 5.0 0.9 0.3 0.1 0 

Baltimore, USA 3.3 2.7 0.7 0 0 

IHS Navajo, USA 1.3 4.7 2.0 0 0 

IHS Lakota, USA 3.7 2.4 0.3 0 0 

Latvia 3.0 3.0 0.5 0 0 

San Antonio, USA 4.8 1.2 0.6 0 0 

IHS, Indian Health Service 

has reduced the early signs of periodontal diseases. There are several other outstanding 
features in these data: 

• the contrast between the two IHS samples 
• the difference between Baltimore and San Antonio samples 
• the low level in Lodz considering the caries data compared with moderate 

levels in Latvia with a similar caries experience 
• the remarkably low level in New Zealand. 

There are some changes in the order of prevalence for the data on calculus (score 2). The 
proportion in San Antonio was higher than expected and that for the Lakota sample was 
lower. The proportion at the Navajo site remained the highest. 

Periodontal treatment needs 

The two categories used under this heading are oral hygiene instruction and prophylaxis, 
as observed from the recording of the CPITN (see Oral Health Surveys, Basic Methods, 3rd 
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Table 7.4 Proportion of children aged 12-13 years needing periodontal treatment, 
expressed as a percentage of the sample 

Site 

Erfurt, Germany 

Yamanashi, Japan 

New Zealand 

Lodz, Poland 

Baltimore, USA 

IHS Navajo, USA 

IHS Lakota, USA 

Latvia 

San Antonio, USA 

IHS, Indian Health Service 

Oral hygiene Instruction 

47 

76 

28 

44 

80 

95 

77 

85 

52 

Prophylaxls 

10 

65 

22 

18 

44 

71 

19 

27 

30 

ed., WHO 1987, pages 31-32). The need for oral hygiene instruction (Table 7.4) follows 
closely the Table 7 .3 order for number of affected sextants with a CPITN score of I or 2, with 
New Zealand having markedly the least and the Navajo the greatest need. Given the 
difficulties of comparing ICS I and ICS II data for periodontal disease conditions, the ICS I 
data for major scaling gave no hint of the ICS II contrast; Baltimore, Canterbury and Leipzig 
had low levels of need, Yamanashi a little higher and Lodz highest by a wide margin. 

Dentofacial anomalies 

On the basis of a four-stage categorization of Dental Aesthetic Index (DAI) data (Cons, 
Jenny & Kahout, I 986), Table 7 .5 presents the main cross-site comparison. The Navajo data 
record the highest prevalence of the severe categories of malocclusion ever measured in ICS 
studies. The score for severe malocclusion was marginally to moderately higher than the 
scores for other sites, but for handicapping malocclusion there was a difference of2-5 times. 
The contrast of these findings with those for the Lakota site, which were the second highest, 
is striking, especially for handicapping anomalies. 

In comparing results for minor or no anomaly, those for New Zealand (41 %) were 
marginally better than those for the Lakota site (37%), followed by Yamanashi and San 
Antonio (both about 50% and very similar results overall). Erfurt, Baltimore, Lodz and 
Latvia had the highest levels of minor or no anomaly, but Baltimore differed in distribution, 
the proportion of those with handicapping malocclusion being 1.5-2 times the proportions at 
the other two sites. 
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Table 7.5 Dentofacial anomalies in children aged 12-13 years; proportion with anomalies 
expressedas a percentage of the sample 

Sltll Minor or no Definite Severe Handicapping Mean DAI 
anomaly maloccluslon: malocclusion: malocclusion score per 

treatment treatment highly subject 
elective deslrable 

Erfurt, Germany 60 25 8 8 25.3 

Yamanashi, Japan 50 29 11 10 26.5 

New Zealand 41 28 15 16 28.3 

Lodz, Poland 60 23 9 8 24.5 

Baltimore, USA 60 18 9 13 26.2 

IHS Navajo, USA 16 24 17 43 34.5 

IHS Lakota. USA 37 30 15 19 29.2 

Latvia 62 22 7 9 24.9 

San Antonio, USA 52 28 10 10 26.6 

DAI, Dental Aesthetic Index; IHS, Indian Health Service; 

No direct comparison can be made with ICS I data because the criteria were altered and 
because the ICS II data exclude minor anomalies. There are no major reasons why the 
prevalence of anomalies would have changed markedly and that is the overall impression 
gained from a review of the two sets of data. 

Orthodontic treatment needs 

The DAI methodology used in ICS II has proved to be a vast improvement over 
previously used methodologies. By weighting contributions of different anomalies to a 
single scale it provides more soundly based estimates of the treatment need burden of 
malocclusion. As far as can be seen from the review of unlike data, there were no large 
variations from the estimated treatment needs in ICS I. On the basis of the index score per 
child, only the Navajo site (34.5) \Vas any distance from the narrow range of 24.5 to 29.2 for 
the other sites, thus clearly indicating the increased community burden of the high scores for 
handicapping malocclusion in the Navajo sample. From tables of treatment completed or 
being given (not reproduced in this report), Erfurt, Baltimore and Lodz had the highest 
treatment levels in ICS II which were consistent \Vith their low levels of minor or no anomaly. 
However, the two IHS samples had the lowest and third lowest treatment levels which, 
considering their extremely high need, may reflect policy decisions rather than unrestrained 
choice. 
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Fluorosis 

Baltimore, San Antonio, IHS, Lakota and IHS, Navajo recorded 30%, 81 %, 52% and 
I 0% of children respectively for no fluorosis, the remainder scored 93%-100% (Table 7 .6). 
Baltimore and San Antonio scores for moderate or severe cases were only I %-2%, but the 
IHS sites had scores of 9% and 12%. Thus, all the sites in the United States and particularly 
the IHS sites recorded noticeably more fluorosis than sites in other countries. 

Table 7.6 Proportion of children aged 12-13 years with fluorosis, expressed as a 
percentage of the sample 

Sita Normal Quastlonabla Vary Miid Miid Moderate 

Erfurt, Garmany 99 0.2 0.4 0.3 0.1 

Yamanashi, Japan 99 0.5 0.2 0 0 

New Zealand 93 5 2 0 0 

Lodz, Poland 97 0 0.2 0 0 

Baltlmora, USA 30 37 24 7 2 

IHS Navajo, USA 10 14 40 24 10 

IHS Lakota, USA 52 11 22 7 7 

Latvia 100 0.1 0.1 0 0 

San Antonio, USA 81 9 6 3 

IHS, Indian Health Service 

Adults 

Dental caries 

Severa 

0 

0 

0 

0 

0 

2 

2 

0 

0.2 

The range of mean DMFT scores in adults aged 35-44 years for countries participating 
in both ICS I and ICS II was 12.3-20.9 (Table 7.7) compared with 12.5-24.5 in ICS I. For 
the five data sets allowing intra-country comparison, the mean for Erfurt in ICS II was 2 
DMFT higher than that for Leipzig in ICS I, the Lodz mean was about 2 DMFT lower and 
the Yamanashi mean was about l DMFT higher, but the New Zealand and Baltimore means 
were lower by 4 and 6 DMFT respectively. The same order remained except that Baltimore 
dropped from third highest to lowest. 

Study of the components shows that the D component for these sites ranged from 0.5 to 
1.3 compared with 0.8 to 2.8 in ICS I, a decline at all sites except for Lodz where it remained 
at the level of 3+ in both studies. The M component plunged in New Zealand and Baltimore 
from 14.3 and 8.9 to 7.8 and 2.4, respectively, but remained at about the same level in Lodz 
for the two studies. The proportion of the F component changed from 31 % to 60% in New 
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Table 7.7 Dentition status in adults 

Adults, 35-44 Adults, 65-74 

Site 

E DMFT D M F No. of E DMFT D M F No. of 
teeth teeth 

Erfurt, Germany 0.5 16.3 1.1 6.6 8.6 24.3 29.2 26.6 0.9 23.3 2.3 8.6 

Yamanashi, Japan 0.2 13.7 1.3 2.5 9.9 26.8 20.4 23.9 1.1 18.4 4.4 12.3 

New Zealand 13.7 20.9 0.6 7.8 12.5 22.0 59.6 28.8 0.3 25.0 3.6 6.9 

Lodz, Poland 0.9 19.3 3.8 10.9 4.5 20.7 40.7 28.6 0.9 27.1 0.6 4.9 

Baltimore, USA 1.0 12.3 0.5 2.4 9.4 25.9 24.0 23.6 0.6 17.5 5.5 13.7 

IHS Navajo, USA 0.2 12.0 1.7 1.8 8.5 25.9 28.5 24.8 2.1 21.2 ·1.5 10.8 

IHS Lakota, USA 4.7 15.7 2.5 5.7 7.5 21.8 56.5 29.2 1.1 27.3 0.8 4.8 

Rhone-Alpes, 0.0 14.6 1.2 3.0 10.5 25.5 NA NA NA NA NA NA 
France 

Latvia 0.0 19.2 3.7 7.8 7.7 24.0 15.5 24.9 1.7 20.0 3.2 1!!.0 

San Antonio, USA 1.8 14.1 2.3 5.5 6.3 26.0 14.4 21.6 1.2 15.3 5.2 16.6 

E, proportion edantulous, expressed as a percentage of the sample; D, M, F, mean number of decayed, missing, filled teeth 

per person; DMFT, total D+M+F; IHS, Indian Health Service; NA, not applicable. 

Zealand,41 %to 77% in Baltimore, 53% to 72% in Yamanashi, 51% to53% in Germany and 
21 % to 23% in Lodz. 

Apart from Lodz, it is clear that oral health status and effective coverage by the oral 
health services had improved or, in the case of Germany, had remained at a substantial level. 

Amongst the non-I CS I sites, Latvia again had the worst caries problem, similar to Lodz 
but with a more even distribution between the Mand F components. For the Navajo site, the 
mean DMFT score was at the lower end of the range (12.0); it was about average (15.7) for 
the Lakota and Rhone-Alpes (14.6) sites. The D and M components for the Navajo sample 
compare favourably with those for the Lakota sample and while the D component for the 
Navajo site was fairly high, the F component proportion was 7 I% and the M component was 
the lowest of all sites, suggesting that preventive and care services have been effective. The 
F component for the Rhone-Alpes data \Vas similar in proportion to the Navajo results, but 
was only 45% of the DMFT mean in San Antonio. 

The proportion of edentulous individuals at this and subsequent ages is a very important 
indicator of how successful oral health services have been; it ranged from O to 14%. 
Although the reduction from 36% in ICS I to I 4% in ICS II is spectacular, New Zealand still 
recorded the highest results followed by the Lakota site with only 5%. The remaining 
samples ranged from zero in Rhone-Alpes and Latvia to 2% in San Antonio. Lodz retained 

143 



COMPARING ORAL HEALTH CARE SYSTEMS 

a low level (I%), as in ICS I, despite negative scores in other aspects of caries. Equally 
surprising was the result for Latvia, considering the high DMFf mean and its components at 
this site. 

Comparison with ICS I reflects the vast improvement in New Zealand and Baltimore 
from 36% and 10.5% to 13.7% and 1 % respectively. The other sites showed virtually no 
change. 

For adults aged 65-74 years, no comparison with ICS I was possible. The mean DMFT 
scores ranged from 21.6 to 29.2 (Table 7.7). That whole range was more than accounted for 
by the M component which was overwhelming at a11 sites, ranging from 15.3 to 27.3. The 
D component was conspicuously high for the Navajo (2.1) and the Latvia sites ( 1.7), and 
lowest for New Zealand (0.3). The F component was highest in Baltimore (5.5), although the 
other sites had fairly high scores (2.3 to 5.2) in comparison with D components, except for 
Lodz (0.6), the Lakota site (0.8) and the Navajo site ( 1.5). 

The edentulous levels ranged from 14% to 60% with San Antonio the lowest and New 
Zealand the highest (Table 7.7). Whereas the massively high percentage for New Zealand is 
eye-catching, it was predestined by the level measured for adults aged 35-44 in ICS I- 36% 
for a cohort that had still not reached 65 by 1988. There is evidence that the level of DMFT 
was not significantly different between 1976 and 1988 and edentulousness might not even 
have reached its peak considering the figure for adults aged 35-44 in ICS I, although the 
saturation point must have been close. It is, therefore, intriguing to contemplate the massive 
change that will come when the reduced levels now recorded in the younger age group begin 
to show in older age cohorts. Even more remarkable results may be in store for Baltimore, 
recalling that the proportion of edentulous individuals among younger adults dropped from 
about 10% to 1 % between 1973 and 1991 and yet a level of only 24% was recorded for the 
older cohort in 1991, representing an age group which must surely have shown double-figure 
levels when they were part of the younger cohort. 

The most alarming of all these data are the consistently disastrous results for Lodz ( 41 % 
edentulous from only 1 % at 35-44 years. The picture at all ages is one of neglected high 
disease rates and no evidence that the situation is improving. Equa1ly disturbing is the 
contrast between the two IHS samples: 29% of the Navajo sample and 57% of the Lakota 
sample were edentulous, the latter being consistently worse in almost a11 measurements. 

In Latvia, the mean DMFf score and M component were somewhat lower than might be 
expected and the proportion of edentulous individuals was much lower, although the latter is 
consistent with the remarkable zero score at 35-44. 

Treatment needs for teeth 

As with the children, the proportion of adults aged 35-44 needing restorative care (Table 
7 .8) closely paralleled the mean number of D teeth, except that the needs for Latvia (85%) 
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Table 7.8 Proportion of adults aged 35-44 needing tooth care, expressed as a percentage of 
the sample. 

Study site Extraction Carles Fillings, Crowns Pulp Any Other 
arresting 1 or more andlor care restorative 
care surfaces bridges care 

Erfurt, Germany 7 0 44 23 2 56 0.2 

Yamanashi, Japan 10 5 44 19 7 54 0 

New Zealand 8 0.7 33 23 2 48 0.5 

Lodz, Poland 42 3 70 36 8 83 0.3 

Baltimore, USA 9 4 25 14 4 36 0 

IHS Navajo, USA 35 0.7 60 9 63 0 

IHS Lakota, USA 44 2 61 14 7 68 0.5 

Latvia 19 0.6 81 10 22 85 0 

San Antonio, USA 18 57 12 0.5 61 8 

Rh6ne-Alpes, France 15 0 49 52 4 74 0.3 

IHS, Indian Health Service 

and Rhone-Alpes (74%) were higher than might have been expected. The need for crowns 
and/or bridges was remarkably high for the Rhone-Alpes sample and surprisingly low at the 
Navajo site. These results may have been related to the demand for services which were 
available. The need for pulp care was very high in the Latvia sample and somewhat higher 
than expected in Yamanashi. 

The need for extraction was also related to D teeth means except for the very high level at 
the IHS sites. While this was not too surprising in relation to the D component, comparison 
with the M component and the recorded need for crowns and/or bridges suggested that there 
was a predilection for extraction rather than more complex restoration, especially at the Navajo 
site. In Latvia (19%) the result was lower, and in Rhone-Alpes (15%) higher than expected. 

Caries arresting care for adult cohorts was not common at any of the ICS II sites. 

For the older age group, the predominance of the M component had the expected effect 
of eliminating much of the variation in recorded need for fillings, compared to the younger 
age group (Table 7.9). As with that group, those in the older group at the IHS sites had a 
relatively high need for extraction and low need for crowns and/or bridges. Need for crowns 
and/or bridges was also low in Latvia (5 % ). Notable also was the high level of need for 
crowns and/or bridges combined with the lowest need for extraction and pulp care in New 
Zealand, and the high level of need for extraction in Lodz. 
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Table 7.9 Proportion of adults aged 65-74 years needing tooth care, expressed as a 
percentage of the sample 

Site Extraction Carles Fllllngs, Crowns Pulp care Any Other 
arresting 1 or and/or resto111tlve 
care more bridges care 

surfaces 

Erfurt, Germany 26 0.2 40 14 2 48 0.5 

Yamanashi, Japan 25 0 36 16 7 46 0 

New Zealand 9 4 26 17 0.5 38 0.5 

Lodz, Poland 44 0.9 34 11 2 40 0.7 

Baltimore, USA 16 3 28 10 3 36 0 

IHS Navajo, USA 67 0 42 0.6 2 42 0 

IHS Lakota, USA 62 2 28 7 2 30 2 

Latvia 30 0 54 5 13 59 0 

San Antonio, USA 25 0.7 42 14 2 51 6 

IHS, Indian Health Service 

Periodontal diseases 

Rhone-Alpes (3.7), New Zealand (2.9), San Antonio (2.9) and Baltimore (2.6) stand out 
as the least affected among adults aged 35-44 (Table 7 .10) on the basis of the mean number 
of sextants with score O on the CPITN, compared with a range of 0.5 to 2.0 for the other 
samples. Levels of shallow and deep pocketing in Latvia and Erfurt were lower, while in San 
Antonio they were higher than would be expected from the mean for zero scores. The level 
of shallow pocketing in New Zealand was higher than expected. The Yamanashi and IHS 
sites were consistent in having high mean sextant scores for all the disease indicators, 
although the missing sextant means were low to moderate. At first sight, Lodz appears to 
have lower scores for the disease indicators. However, the mean of I .5 sextants missing' is 
higher than at all the other sites by a factor which ranges from 2 to 15. 

Notwithstanding the difficulties of comparison with ICS I data, there are signs of an 
improvement in periodontal health in Baltimore. The same can be said for New Zealand in 
relation to a survey performed in 1982, whereas the periodontal disease data in ICS I were 
difficult to assess, owing to the effects of the very high levels of edentulousness. 

For adults aged 65-7 4 (Table 7. I 1 ), the means for excluded sextants ranged from 1 .4 to 
3.9. On this basis the San Antonio sample was the healthiest, followed by that in Baltimore 
(1.6), the Navajo site (1.8) and New Zealand (1.8). The higher means for Erfurt, the Lakota 
site and Lodz ranged from 2.6 to 3.9. Since the distribution of scores 0, 1, 2, 3 and 4 was 
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difficult to compare because of the variation in excluded sextant means, the only findings of 
note were that older adults in New Zealand (2.0), San Antonio (1.9) and Baltimore (1.9) had 
by far the highest means for zero scores but that the pocketing score (3 + 4) for San Antonio 
was unexpectedly high (1.4). 

Periodontal treatment needs 

Table 7.12 shows a uniformly large need for oral hygiene instruction and prophylaxis 
for both adult age groups despite recorded differences in levels of periodontal disease 
indicators. For complex care, the needs for both age groups at the IHS sites were massively 
higher than at all the other sites except for Yamanashi, San Antonio and Latvia in the older 
group, where relatively high scores were recorded. The scores for Baltimore were 
surprisingly high considering the disease indicator levels. The scores for Rhones-Alpes were 
strikingly low, but consistent with the disease indicator levels. 

Table 7.10 Periodontal status in adults aged 35-44 years 

Mean no. of sextants with CPI scores of: 

Site 

0 1, 2, 3 or4 2, 3 or4 3 or4 4 x 9 

Erfurt, Germany 2.0 3.6 2.7 0.6 0 0.4 0 

Yamanashi, Japan 1.7 4.2 3.4 1.4 0.2 0.1 0 

New Zealand 2.9 2.7 2.4 1.0 0.1 0.4 0 

Lodz, Poland 2.0 2.4 1.5 0.5 0.1 1.5 0 

Baltimore, USA 2.6 3.2 2.7 0.5 0.1 0.3 0 

IHS Navajo, USA 1.3 4.5 3.4 1.3 0.3 0.2 0.1 

IHS Lakota, USA 1.0 4.2 3.8 2.2 0.5 0.8 0 

Latvia 0.5 4.8 4.3 1.4 0.1 0.5 0.3 

San Antonio, USA 2.9 2.9 2.5 1.2 0.2 0.2 0 

RhOne-Alpes, 3.7 2.2 1.7 0.5 0 0.2 0 
France 

CPI, Community Periodontal Index; X, excluded; IHS, Indian Health Service 
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Table 7.11 Periodontal status in adults aged 65--74 years 

Mean no. of sextants with CPI scores of: 

Sita 0 1,2,3 or 4 2,3 or4 3 or4 4 x 9 

Erfurt, Gennany 0.8 2.6 2.2 0.6 0.1 2.6 0 

Yamanashi, 0.3 3.6 3.0 1.6 0.2 2.1 0.4 
Japan 

New Zealand 2.0 2.2 2.0 0.8 0.1 1.8 0 

Lodz, Poland 0.7 1.5 1.0 0.3 0.1 3.9 0 

Baltimore, USA 1.9 2.5 2.2 0.7 0.1 1.6 0.1 

IHS Navajo, USA 0.4 3.6 3.0 1.4 0.4 1.8 0.2 

IHS Lakota, USA 0.4 2.5 2.3 1.3 0.3 3.2 0 

Latvia 0.1 3.3 3.0 1.4 0.2 2.2 0.4 

San Antonio, 1.9 2.8 2.5 1.4 0.3 1.4 0 
USA 

CPI, Community Periodontal Index; X, excluded; IHS, Indian Health Service 

Table 7.12 Proportion of adults needing periodontal treatment, expressed as a percentage 
of the sample 

Adults, 35--44 Adults,8~74 

Sita 

Oral hygiene Prophylaxls Complex Oral hygiene Prophylaxis Complex 
Instruction cars Instruction care 

Erfurt, Gennany 95 90 3 96 93 6 

Yamanashi, Japan 97 93 9 99 96 19 

New Zealand 89 86 4 90 87 7 

Lodz, Poland 91 83 6 90 74 4 

Baltlmore, USA 89 84 5 86 82 11 

IHS Navajo, USA 93 85 14 97 90 23 

IHS Lakota, USA 98 93 28 95 92 21 

Latvia 99 97 7 100 98 13 

San Antonio, USA 83 47 9 87 80 18 

Rhona-Alpas, Franca 88 83 2 NA NA NA 

IHS, Indian Health Service; NA, not applicable. 
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8 Oral Health Status by Social Group 
Chen, M. and Andersen, R. 

According to the theoretical model described in Chapter l, the oral health status of 
various social groups within a study site will differ because of each group's unique personal 
(predisposing and enabling) characteristics and oral health behaviours. Oral health status 
will also be influenced by the combined effect of the various system-level factors, including 
socioenvironmental characteristics and the organization and resources of each oral health 
care system. Merely providing different social groups with equal access to oral health care 
will not guarantee equitable oral health status among these groups. Other social, political and 
economic factors, such as inequitable access to proper nutrition and health and to social 
services, also play an important role. Social inequalities and the oral health care systems at 
the ICS II study sites and findings on social group differences in oral health behaviour 
at these sites are described in Chapters 2 and 4. 

This chapter examines how oral health status differed between social groups, as defined 
by sex, education, income, and having/not having a usual source of oral health care at each 
ICS II site, and compares these differences across all seven sites. The indicators used to 
assess oral health status were the number of untreated decayed teeth, the number of missing 
teeth, periodontal status and dentofacial anomalies. Dentofacial anomalies were assessed in 
children only, using the DAI. A lower DAI score indicates fewer observed anomalies and 
suggests a higher aesthetic quality and function of the child's maxillofacial structures. 

8.1 Literature review 

Decayed teeth 

Most previous studies concerning children from different areas of the world, including 
Finland and the United Republic of Tanzania (Kerosuo et al., 1991), the United Arab 
Emirates (Al Mughery, Attwood & Blinkhorn, 1991 ), Israel (Zadik & Kelman, 1992) and the 
United States of America (Ismail, Burt & Brunelle, 1987), showed insignificant differences 
between boys and girls in their tooth decay status. A few other studies (e.g. Warnakulasuriya, 
1988, in Sri Lanka; Turabian & de Juanes, 1990, in Spain) showed that girls consistently had 
greater numbers of untreated decayed teeth than boys, but the relationships between decay 
status and sex were statistically weak. A 1990 summary of the literature concluded that, 
although studies have found higher rates of caries in girls than in boys, the magnitude of these 
differences are generally so slight that sex-specific rates are often not reported (Hunt, 1990; 
Dominguez-Rojas et al., 1993 ). In contrast, studies of adults demonstrate a more consistent 
pattern in which women tend to have fewer decayed teeth than men (e.g. Cahen et al., 1977, 
adults aged 16-30 years in Strasbourg, France; Davies et al., 1987, adolescents and adults 
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aged 14-62 years in the United States; National Institutes of Health, 1987, adults aged 18 
years and more in the United States). 

A comprehensive international review (30 countries) of socioeconomic group 
differences in oral health (Chen, 1995) showed that children and adults from low 
socioeconomic groups (defined by education, income and occupation) in low-income 
developing countries had a lower incidence of caries than those from higher socioeconomic 
groups. This pattern was also found in rural or less urbanized areas of middle-income 
developing countries. In contrast, in urbanized areas of middle-income developing countries 
and industrialized countries, low socioeconomic groups of children and adults had more 
caries and a higher proportion of untreated caries than high socioeconomic groups. This 
review further recognized that studies of oral health trends over the last century indicate that 
before 1900, higher social classes in Europe, the United States and Canada had relatively 
higher dental caries rates than lower social classes. These trends suggest that selective 
dietary change played a major role in increasing caries rates among higher social classes. 
However, this situation evolved progressively as dietary change was no longer restricted to 
the upper classes and as preventive measures were introduced and adopted in the same way 
as dietary change, beginning with the upper classes (Beal, 1983; Sheiham, 1979). Trend data 
for the last two or three decades from most industrialized countries demonstrate that low 
socioeconomic adults have persistently shown worse dentition status than their higher 
socioeconomic counterparts (e.g. Brown & Treasure, 1992; Weintraub & Burt, 1985). 
Children of different socioeconomic groups in industrialized countries have experienced a 
similar historical shift in dental caries rates (Bell et al., 1982; Konig, 1982; Mansbridge & 
Brown, 1984; Graves et al., 1986; Clark et al., 1987; Spencer et al., 1989). 

Although the variable of usual source of care has been widely used in general health 
research, it has rarely been studied in relation to oral health, although ICS I found that 
perceived availability and accessibility of oral health services played minor or no roles in 
individual oral health status (Arnljot et al., t 985). As indicated in Chapter 4, at many ICS II 
sites, people with a usual source of oral health care were more likely to brush their teeth more 
than once daily, to floss their teeth daily, and to have made an oral health care visit in the 
previous year. It was not clear from the literature, however, whether those with a usual 
source of care also had better oral health. 

Missing teeth 

Since loss of teeth among children was found rarely if at all at the ICS II sites (chapter 7), 
social group differences in this regard were not considered. Studies of adults (Baerum, Holst 
& Rise, 1985) and seniors (Ambjornsen, 1986) in Norway and in Florida, USA (Heft et al., 
1986) found no differences between the sexes in the rate of tooth loss. However, several 
studies conducted in Finland (Ainamo, 1983; Tuominen, 1985), England (Gray et al., 1970), 
Scotland and Ireland (Clarkson & O'Mullane, 1983) and the United States (Reisine & Bai lit, 
1980) showed that women tend to have more missing teeth and are more often edentulous 
than men. A study in ten industrialized countries (Australia, Canada, Denmark, Finland, the 
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Netherlands, New Zealand, Norway, Sweden, United Kingdom and the United States) 
demonstrated that low socioeconomic groups (defined by education, income and 
occupation) generally have more missing teeth and are more likely to be edentulous than high 
socioeconomic groups (Chen, 1995). Available trend data in New Zealand and the United 
States (Bell et al., 1982; Brown &Treasure, 1992) show that this situation has persisted or has 
become more marked in the last two or three decades. There was no study available that 
addressed the differences in missing teeth among groups defined by having/not having a 
usual source of oral health care. 

Periodontal status 

Differences between the sexes in periodontal status in children seem to vary with age. 
Periodontal problems in boys seem to be less than or similar to those of girls in younger 
children, but are greater during the teenage years. For example, gingival recession was found 
to be less severe among Finnish boys aged 7-12 than in girls of the same age, but the 
difference evened out by the age of 17 (Ainamo et al., 1983). In Kenya, no differences in 
plaque and gingivitis scores were detected among children aged 6-8, but boys fared 
considerably worse than girls at 13-15 years (Ng'ang'a & Valderhaug, 1993). Similarly, a 
study in the United States found no differences in Gingival Index and Gingival Bleeding 
Time Index between boys and girls aged 6-10 years (Rosenblatt, Alongi & Deasy, 1983). 
Another study conducted in Israel among children aged 6-12 indicated that boys had better 
gingival health than girls, and Hungarian male teenagers examined in 1975 and 1982 showed 
worse periodontal status than their female counterparts (Banoczy et al., 1985). 

ICS I, which compared differences between the sexes in periodontal status in children 
aged 13-14 at study sites in Australia, Canada, the Federal Republic of Germany, the German 
Democratic Republic, Ireland, Japan, New Zealand, Norway, Poland and the United States, 
indicated that girls had better periodontal index scores than boys at about half of the sites, 
while there were no differences between the sexes at others (Amljot et al., 1985). 

The trend for adolescent males to have worse periodontal status than females seems to 
persist throughout adulthood. Several studies have shown that indices of plaque and pocket 
depth are significantly worse among men than women in many countries (Page, 1984; Davies 
et al, 1987; National Institutes of Health, 1987; Helm & Petersen, 1989; Hohlfeld & 
Bemimoulin, 1989). ICS I also demonstrated that men aged 35-44 consistently had higher 
periodontal index scores than women at all ten study sites (Amljot et al., 1985). 

The literature generally demonstrates that periodontal disease in both children and 
adults is more prevalent and more severe among low education, income and occupational 
groups in comparison to high socioeconomic groups (Chen, 1995). This pattern seems to 
exist across all types of economies: market-based and non-market-based industrialized 
countries such as Australia, Canada, Denmark, Finland, the former German Democratic 
Republic, Norway, Poland and the United States; middle-income developing countries such 
as Chile, the Dominican Republic and Indonesia; and low-income developing countries such 
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as the United Republic of Tanzania. Furthermore, according to available trend data, the 
inferior periodontal status of low socioeconomic groups has been recorded over the last two 
to three decades. The United Kingdom and Sweden show less conclusive results concerning 
the relationship of socioeconomic factors and periodontal status. For example, a national 
children's oral health survey conducted in the United Kingdom in 1983 found that 15-year
old children from low and high social classes had a similar proportion of periodontal pockets 
and gingivitis (Todd & Dodd, 1985). Another study conducted in South Wales showed that 
children in low socioeconomic groups had more plaque and gingival bleeding than those in 
high groups, but a similar prevalence of periodontal pockets (Dummer et al., 1987). On the 
other hand, many researchers in the United Kingdom have found that low socioeconomic 
groups are more likely to have more severe periodontal diseases than high socioeconomic 
groups (Sheiham, 1979). Eddie and Davies ( 1985), for example, reported that a greater 
proportion of Scottish adults in low socioeconomic groups had severe periodontal disease 
than in high groups. 

There was no study available addressing differences in periodontal status between 
people who have a usual source of oral health care and those who do not. 

Dentofacial anomalies 

Few studies have addressed social group differences in dentofacial anomalies or 
malocclusion. Social group differences with regard to this variable are complex, since 
dentofacial anomalies prior to orthodontic treatment have multiple determinants including 
genetic differences. The group differences in status, as measured by the DAI, for example, 
are also affected by results of orthodontic treatment. Previous studies have addressed social 
group differences in regard to treatment. In a review of such studies, McLain and Proffitt 
(1985) concluded that there were significant income and other social group differences. For 
example, a study of youths aged 12-17 years in the United States revealed that nearly I 5% 
more adolescents in higher income groups received orthodontic care than in the lowest 
income groups (Kelly & Harry, 1977). In Scotland, children from upper social classes were 
shown to seek orthodontic treatment for proportionally more minor malocclusions than 
children of lower social classes (Jenkins, Feldman & Stirrups, 1984). 

Conclusion 

A review of the literature reveals a number of gaps. First, with the exception of ICS I, 
there are no cross-national comparisons of the magnitudes of social group differences in oral 
health status. This deficiency precludes the analysis of the influence of system-level factors 
on social group differences. Secondly, no study has compared social group differences 
across a collection of oral health indicators. Thirdly, no attempt has been made to identify 
which types of social groups experience the greatest oral health differences. Finally, no 
studies have compared the oral health status of groups defined by having/not having a usual 
source of oral health care. 
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8.2 /CS II findings 

Decayed teeth 

Differences between the sexes in the mean number of untreated decayed teeth were not 
significant for children or dentate adults aged 35-44 at any site (Table 8.1 ). In dentate adults 
aged 65-74, men had significantly more decayed teeth than women at two sites: in New 

Table 8.1 Mean number of decayed teeth in children and dentate adults, 
by socioeconomic group. 

Age group Education• Income U•ual source of c•re 
and alte Sex 

Total 

Male Female No Low lled. High Low lled. High YN No 
reply" 

Childmn, 12-13 

Erfurt, Gennany 0.4 0.4 0.3 0.3 0.6 0.5 0.3 NA NA NA 0.3 0.4 

Yamanashi, 1.5 1.5 1.4 1.7 2.6 1.3 1.0· NA NA NA 1.8 1.3" 
Japan 

New:Z..land 0.1 0.1 0.1 NA NA NA NA NA NA NA 0.1 0.1 ° 
Lodz, Poland 2.5 2.6 2.4 2.4 2.8 2.0· 1.6 .. NA NA NA 2.5 2.5 

BalUmo19, USA 0.5 0.4 0.6 0.4 0.7 0.6 0.3" NA NA NA 0.4 0.7 

IHS Navajo, USA 0.8 0.8 0.9 0.8 1.2 0.7 0.7 NA NA NA 0.8 0.7 

IHS Lakota, USA 1.3 1.4 1.3 1.4 1.5 1.1 1.3 NA NA NA 1.3 0.7 

Adults, 35--44 

Erfurt, Gennany 1.2 1.2 1.1 NA 1.6 1.2 0.9" 1.2 1.1 1.2 1.1 1.7 

Yamanaahl, 1.3 1.4 1.2 NA 1.6 1.4 1.0· 1.5 1.5 1.1 1.1 1.r· 
Japmn 

-ZHland 0.7 0.8 0.6 NA 0.9 1.0 0.5 1.2 0.8 0.5 .. 0.5 1.7*** 

Lodz, Poland 4.3 4.2 4.4 NA 5.3 3.8 3.1 5.1 3.7 3.7 4.4 4.1 

BalUmo19, USA 0.6 0.6 0.6 NA 1.2 0.4'" 0.2 .. 1.1 0.3 .. 0.5 0.4 2.0· 

IHS Navajo, USA . 1.8 1.9 1.6 NA 2.3 2.0 1.2""' 2.4 1.9 1.1· .. 1.7 1.8 

IHS Lakota, USA 2.7 2.8 2.6 NA 3.9 2.5·· 1.8 ... 3.6 2.6" 1.4· .. 2.5 4.9 .. 

Adults, 65-74 

Erfurt, Gennany 1.3 1.2 1.4 NA 1.4 1.3 1.0 1.4 1.3 1.3 1.3 1.8 ° 
N-ZHland 0.6 0.8 0.4· NA 0.8 0.9 0 . .i 1.0 0.6 0.4 0.5 1.1 

Lodz, Poland 1.4 1.5 1.3 NA 1.5 1.5 1.3 1.4 1.2 1.7 1.4 1.4 

BalUmo,., USA 0.8 0.9 0.7 NA 1.3 0.4 .. 0.6 1.7 0.6'" 0.3""" 0.5 3.1 "··· 

IHS Navajo, USA 2.9 3.0 2.9 NA 3.1 3.6 2.0 .. 3.2 2.7 2.5 2.6 4.3" 

IHS Lakota, USA 2.8 3.8 1.r· NA 3.8 2.4 1.7"' 3.5 3.0 1.6 .. 2.3 4.s··· 

Mecl., medium; IHS, Indian Health Service; NA, not applicable. 
* ~0.05; - ~0.01; -· ~0.001 
• Education variable for children is the child's father's education level. 
• Cell size ,;; 25. 
•_No reply to question on father's education. 
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Zealand, men had an average of twice as many decayed teeth as older women (a mean of 0.8 
compared with 0.4); and at the Lakota site the means were 3.8 and 1.7 respectively. 

Education level was consistently and often quite strongly related to the number of 
decayed teeth (Table 8. I). For every age group at every site, people in the highest education 
group had fewer decayed teeth than those in the lowest education group. In children, the 
differences were significant at three sites, Yamanashi, Lodz and Baltimore. The differences 
were significant for adults aged 35--44 at all but two sites, New Zealand and Lodz. The 
differences were less pronounced in older adults and were significant only at the United 
States sites, Baltimore and the Navajo and Lakota sites. 

Adults in the higher income groups tended to have fewer decayed teeth than those in the 
lowest income group (Table 8. I). However, the relationship between income and decayed 
teeth was generally weaker than that between education and decayed teeth except at the IHS 
sites. In adults aged 35--44, significant income differences were found at the IHS sites and 
in New Zealand. At all of these sites the prevalence of decayed teeth for the highest income 
group was less than half that in the lowest income group. In older adults, there were 
significant income differences in Baltimore and at the Lakota site. 

At most sites there were no significant differences in decay rates for children with or 
without a usual source of care. The one exception was Yamanashi where, surprisingly, 
children without a usual source of care had fewer decayed teeth ( I .3) than those who claimed 
to have a usual source ( 1.8). In both adult groups, those with a usual source had fewer 
decayed teeth at most sites. For adults aged 35--44 the differences were significant at four 
sites. In older adults, significant differences were found only at the United States sites. 

Missing teeth 

Women had significantly more missing teeth than men at some sites (Table 8.2), which 
contrasts with the finding that men tended to have more decayed teeth. In adults aged 35--44, 
women had more missing teeth than men at every site and the differences were significant at 
two, Erfurt and the Lakota site. The differences were generally not as pronounced in older 

-adults, although they were significant at the Lakota and Navajo sites. 

Adults with more education generally had fewer missing teeth at most sites. In adults 
aged 35--44, those with the highest education had significant] y fewer missing teeth than those 
with the lowest education at every site; the medium education group had significantly fewer 
missing teeth than the low education group at four sites. For example, in Erfurt adults aged 
35--44 with the highest education had an average of 5.1 missing teeth compared to 9.7 for 
those with the least education. In Baltimore the figures were 0.7 and 4.9 respectively. The 
differences were less pronounced in older adults. 

Individuals with lower income generally had more missing teeth than people with higher 
income at most sites (Table 8.2). In Baltimore and at the Lakota site, younger adults in the 
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Table 8.2 Mean number of missing teeth in dentate adults by socioeconomic group 

Sex Education Income Usual source of 
Age group and care 
site 

Total Maia Female Low Mad. High Low Mad. High Yes No 

Adults, 35---44 

Erfurt, Gannany 6.3 5.7 6.9** 9.7 6.1 *** 5.1**" 6.6 6.0 6.4 6.2 7.3 

Yamanashi, Japan 2.4 2.2 2.6 2.9 2.6 1.8** 2.4 2.4 2.2 2.6 2.0** 

New Zealand 4.4 4.1 4.6 7.2 4.5*** 3.4*** 5.3 4.4 4.0 4.2 5.2 

Lodz, Poland 9.9 9.8 10.0 11.'1 9.3 7.5** 10.5 10.8 8.6 9.6 10.8 

Baltlmore, USA 2.5 2.2 2.8 4.9 1.5 .... * 0.7*** 4.2 2.1'* 1.1 *** 2.0 5.4** 

IHS Navajo, USA 1.7 1.7 1.8 2.1 2.1 1.2* 2.1 1.9 1.3 1.8 1.6 

IHS Lakota, USA 5.5 4.7 6.2** 8.0 4.7*** 4.0*** 7.2 5.2'* 3.7*** 5.6 4.1 
I I 

co 
0 

Adults, 6~74 ~ 
r--

Erfurt, Garmany 19.6 20.4 19.1 19.9 19.2 18.6 19.9 19.8 18.4 19.5 20.8" l: 
~ 

New Zealand 14.6 15.2 13.9 17.8 16.1 12.4 *** 15.6 14.7 14.0 13.8 19.1 •• r--

:i! 
Lodz, Poland 23.1 23.1 23.1 24.9 22.9** 21.9'* 24.1 21.4* 22.0 22.3 24.8* (/J 

15.8" 
i! 

Baltimore, USA 13.5 13.6 13.3 14.2 15.4 1C'l.6* 16.8 13.2 11.2"* 13.2 c! 
(/J 

IHS Navajo, USA 17.0 15.1 19.2*** 17.7 16.7 15.6 18.1 17.1 13.6*** 17.1 16.9 C!J 
'-<: 

IHS Lakota, USA 20.1 18.6 21.7* 20.9 21.8 17.8 20.3 21.3 19.0 19.5 22.5* (/J 
0 
(') 

IHS, Indian Health Service 
:i;; 
r--

* P;;0.05; ** P;;0,01; *** P;;0.001 G) 

• Cell size :; 25. ::0 

~I 
0 c:: 
ll 
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high income group had significantly fewer missing teeth than those in the middle or low 
income groups. In older adults, those with the lowest level of income also tended to have the 
most missing teeth; the differences were significant at only three sites, Lodz, Baltimore and 
the Navajo site. 

The relationships between having a usual source of care and the number of missing teeth 
were inconsistent (Table 8.2). In adults aged 35--44 in Yamanashi, the average number of 
missing teeth was higher for those with a usual source (2.6) than for those without (2.0). 
Conversely, in Baltimore the average number of missing teeth for adults aged 35--44 was 
significantly higher for those without a usual source (5.4) than for those with a source (2.0). At 
the other sites the differences were not significant in this age group. Having a usual source of 
care was significantly related to the number of missing teeth for older adults at three sites; in 
New Zealand, Lodz and at the Lakota site those with a usual source had fewer missing teeth. 

Periodontal status 

For most sites and for both adult age groups there was some indication that men were 
more likely than women to have deep pockets of 6 mm or more (Table 8.3), which are a sign 
of serious and potentially progressive periodontal disease. At three sites, Yamanashi, Lodz 
and the Lakota site, the proportion of men with periodontal disease was significantly higher 
than that of women for adults aged 35--44. Among older adults, the proportion with 
periodontal disease was again significantly greater among men (31 % ) than women ( 14%) at 
the Navajo site. In four of the other five sites, the proportions for men were also higher, 
although none of the differences were significant. 

The data indicate that differences in periodontal status by education, income and usual 
source of care were considerably less consistent than those observed for decayed or missing 
teeth. For education, the only significant difference noted among adults aged 35--44 was at 
the Navajo site, where the highest education group had the lowest proportion of individuals 
with 6-mm pockets. In the older age group, the only significant difference according to 
education was in Erfurt, where the highest education group had the highest proportion of 
individuals with 6-mm pockets. Other differences were not significant. 

Income differences in periodontal status were also generally insignificant (Table 8.3), 
although in adults aged 35--44, a significant difference was found at the Lakota site, where 
38% of the lowest income group had periodontal pockets of 6 mm or more, compared to 16% 
of the highest income group. 

At the majority of sites, in both adult age groups a higher proportion of those without a 
usual source of care had 6-mm pockets than of those with a usual source, although the 
differences were not significant except at the Lakota site, where 50% of those aged 35--44 
without a usual source had 6-mm pockets compared to 25% of those with such a source. 

The proportions of children at each site clinically evaluated as having healthy 
periodontal status (no bleeding or calculus was detected upon probing) were classified 
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Table 8.3 Proportion of dentate adults with periodontal pockets of 6 mm or more, 
by socioeconomic group 

Sex Education Income Usual source 
Age group and of care 
site 

Total Male Female Low Med. High Low Mad. High Yes No 

Adults, 35-44 

Erfurt, Germany 3 3 3 6 2 2 3 4 2 8 

Yamanashi, 8 12 4'* 11 8 8 9 9 11 8 8 
Japan 

New Zealand 5 6 3 3 5 5 6 3 6 4 7 

Lodz, Poland 6 10 3** 5 5 8 7 6 6 7 9 

Baltlmore, USA 5 5 4 9 2 3 8 3 4 4 8 

IHS Navajo, USA 16 20 12 19 23 8"* 19 19 10 15 21 

IHS Lakota, USA 28 33 22* 33 27 23 38 27 16** 25 50' 

Adults, 65-74 

Erfurt, Germany 6 6 5 5 12** 7 4 6 5 10 a 

New Zealand 7 9 4 5 5 9 9 3 10 7 6a 

Lodz, Poland 5 5 5 6 6 2 4 3 8 5 3 

Baltimore, USA 11 12 10 15 5 10 17 7 9 11 Ba 

IHS Navajo, USA 23 31 14'* 25 24 20 21 25 26 21 32 

IHS Lakota, USA 25 32 17 29 25 22 36 14 a. 21 23 33 a 

IHS, Indian Health Service 
* P,,;0.05; ** P,,;0.01 

• Cell size '.". 25. 

according to sex, father's education and having or not having a usual source of oral health 
care (Table 8.4). Generally, differences between the sexes were insignificant, although in 
Baltimore, the proportion with a healthy status was significantly higher in boys than in girls. 
No major differences according to father's education level were apparent. However, at those 
sites where there was a detectable difference, children whose fathers had the highest 
education levels were more likely to have a healthy periodontal status than those whose 
fathers had the lowest education level. There were no significant differences in healthy 
periodontal status at any site between those having and those not having a usual source of oral 
health care. 

Dentofacial anomalies 

Table 8.5 shows DAI scores in children according to sex and father's education for each 
site. Differences between the sexes were relatively small, except in Yamanashi and Lodz 
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where they were significant, with girls consistently showing lower scores (higher quality) 
than boys. Father's education level was significantly related to the DAI score at three sites. 
In Erfurt and Baltimore, a higher education level was associated with a lower DAI score. In 
Lodz, it was the medium education group that had a significantly lower score than that with 
low education. 

Table8.4 Proportion of children aged 12-13 years with healthy periodontal status, 
by socioeconomic group, expressed as a percentage of the sample 

Sex Education• Usual source of 

Site Total Male 

Erfurt, Germany 54 55 

Yamanashi, Japan 23 21 

New Zealand 73 71 

Lodz, Poland 60 61 

Baltlmore, USA 20 24 

IHS Navajo, USA 4 4 

IHS Lakota, USA 22 21 

IHS, Indian Health Service; NA, not applicable. 
* Pc;0.05 
• Education level is that of the father. 
• Cell size ~ 25. 
O No reply to question on father's education. 

Female 

53 

25 

7€, 

59 

15· 

5 

22 

care 

No Low Med. High Yn 
reply O 

54 49 53 55 55 

23 14 25 23 23 

NA NA NA NA 73 

60 54 61 69 60 

18 19 20 21 20 

5 4 2 5 5 

20 29 25 17 22 

Table 8.5 Mean Dental Aesthetic Index (DAI) value for children aged 12-13 years by 
socioeconomic group 

Sex 

Site 

Erfurt, Germany 

Yamanashi, Japan 

New Zealand 

Lodz, Poland 

Baltimore, USA 

IHS Navajo, USA 

IHS Lakota, USA 

Mean DAI for all 

25.5 

26.6 

28.7 

25.1 

26.1 

34.5 

29.5 

Male 

25.7 

27.1 

29.0 

25.9 

26.7 

34.7 

29.8 

Med., medium; IHS, Indian Health Service; NA, not applicable. 
* Pc;0.05; - Pc;0.01; ·- P,Q.001 
• Education level is that of the father. 
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Female 

25.2 

26.0** 

28.4 

24.3*** 

25.5 

34.4 

29.2 

Education a 

No Low Med. 
reply 

25.6 27.4 25.4 

26.2 26.4 26.8 

NA NA NA 

25.3 25.6 23.3** 

25.8 27.4 26.6 

34.3 38.0 33.0 

29.8 27.9 28.1 

No 

49 

23 

72b 

60 

21 

2 

22 

High 

24.5* 

26.8 

NA 

25.8 

24.7** 

34.5 

30.8 
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8.3 Discussion 

Table 8.6 summarizes the results presented in Tables 8.1-8.5 by indicating those age 
groups which showed significant social group differences for the four oral health indicators. 

Decayed teeth 

The finding that there were no highly significant differences between the sexes in the 
mean number of untreated decayed teeth among children at any of the ICS II study sites 
(Table 8.6) corroborates the findings of previous studies. However, the results in adults 
contradict previous studies which showed a pattern of women having fewer untreated 
decayed teeth. In younger adults, no study site showed significant differences and in older 
adults the difference was only significant in Ne\v Zealand (for very small scores) and at the 
Lakota site. In other words, despite the wide diversity of social, political and health care 
systems at ICS II sites, men and women were generally found to have similar numbers of 
decayed teeth. This was particularly obvious among the younger adults. Interestingly, 
although women in this age group were significantly more likely to have made an oral health 
care visit than men at all ICS II study sites, as indicated in Chapter 4, these contacts had not 
led to fewer untreated decayed teeth. 

Many previous studies concerning socioeconomic group differences in caries have 
shown that children with low socioeconomic status in industrialized countries have more 
decayed teeth than those with high status. This same pattern appeared at all ICS II sites for 
education group differences, although not all of these were significant. Significant 
differences in decayed teeth among groups of children whose fathers had different education 
levels were found at only three sites, Yamanashi, Lodz and Baltimore. At these, children 
whose fathers had higher education levels had significantly fewer decayed teeth than those 
whose fathers had less education. This result supports the expectation that sites not having 
an organized school oral health programme (Baltimore and Yamanashi) would be more 
likely to have significant education group differences. Children in Lodz had the greatest 
number of mean decayed teeth of all sites and also the greatest inequality among education 
groups. Interestingly, as indicated in Chapter 4, children in Yamanashi and Lodz, regardless 
of fathers' education levels, had similar probabilities of having made an oral health care visit 
in the previous year. This suggests that oral health care contact for children from low 
education groups may not ensure the treatment of decayed teeth to the extent that their 
number ofuntreated decayed teeth equals that of higher education groups. In Erfurt and New 
Zealand, and at the Navajo and Lakota sites, the government-run oral health programmes for 
children seem to have equitably targeted and treated all children, regardless of their 
education status. 

As expected, there was a consistent pattern of adults with less education having greater 
numbers of decayed teeth than their more educated counterparts across all sites, although not 
all of these differences were significant. In adults aged 35-44, the higher (high or medium) 
education groups had significantly fewer decayed teeth than the lowest education group 
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0) I Table 8.6 Significant social group differences in oral health status, by site 18 0 
~ 
i; 

Age grou119 with slgnlfle11nt dfffllrenCN • I I~ :;::: 
G) 

0 
Ond health status mNSure Group with worst mtus Erfurt, YamsnHhl, New Lodz, Baltimore, IHSNsvaJo, IHS Lakots, I I~ Germany Japan Zaaland Polsnd USA USA USA 

:i:: 
~ 

0 None None None 0 
r--

Mean no. of decayed teeth Sex: male None None ~ Education: lowest M C,M None c C,M M,O M,O 
~ Income: lowest None None M None M,O M M,O 
lJ 

Usual source of care: no None C 0
, M M None M,O 0 M,O n, 

Cl) 

Mean no. of missing teeth Sex: female M None None None None 0 M,O iii 
(for adult groups only) rr1 

Education: lowest M M M,O M,O M,O M M ~ 
Cl) 

Income: lowest None None None 0 M,O 0 M 

Usual source of care: no None M" 0 0 0 None 0 

Periodontal statusc Sex: male None M None M cd 0 M 

Education: lowest o• None None None None M None 

Income: lowest None None None None None None M 

Usual source of care: no None None None None None None M 

Dentofacial anomalies Sex: male None c None c None None None 
(for children only) 

Education: lowest c None ND c c None None 

IHS, Indian Health Service 

'Age groups: 12-13 years (C), 35-44 years (M), and 65-74 years (0) showing significant differences between social groups. For Yamanashi there was no O group; for children 
there was no income measure; for New Zealand children there was no education measure. 
• The Yamanashi group with a usual source of care had a worse status than the group without a usual source of care. 
'Proportion with 6 mm pockets for adult groups and not having healthy periodontal status for children. 
• Baltimore gins had worse status than their male counterparts. 
'German older adults with the highest education had the worst periodontal status. 
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except New Zealand and Lodz. In older adults, the difference was only significant at the IHS 
sites. The fact that oral health care systems or social, political, or economic systems have 
been more or less successful at attaining a common standard of behaviour and care in relation 
to tooth decay may be reflected in the distribution of significant results. 

Income group differences in the mean number of decayed teeth were significant in adults 
aged 35-44 in New Zealand and at the Navajo site and in both adult age groups in Baltimore 
and at the Lakota site (Table 8.6). However, income group differences were not significant 
in Erfurt, Lodz or Yamanashi. The three United States sites showed consistent education and 
income group differences. Since social inequality in oral health behaviour was greater in 
Baltimore that at other ICS II sites, as described in Chapters 2 and 4, more inequality in oral 
health was expected at this site. The findings at the IHS sites suggest that the govemment
sponsored IHS programme has not been able to ensure equal treatment coverage across 
education and income groups at these sites, possibly because of limited resources 

As mentioned earlier, the literature indicates that groups With low socioeconomic status 
in rural areas of middle-income developing countries or in low-income developing countries 
have fewer decayed teeth and this is assumed to be related to their lack of exposure to the 
processed foods of the Western diet. Although the Navajo site is considered to be a rural area, 
children and adults in low socioeconomic groups had more decayed teeth than those in high 
socioeconomic groups. However, as described in Chapter 2, most Navajo people, including 
those in low socioeconomic groups, have been exposed to a diet containing a large amount 
of processed foods since the 1950s. 

Given the finding that, at many ICS II sites, the group defined as having a usual source 
of oral health care was more likely to have made an oral health care visit in the previous year 
than the group that did not, it was expected that the former would also have fewer untreated 
decayed teeth than the latter. However, the ICS II data do not generally support this 
expectation (Table 8.6). With the exception of children in Yamanashi, no significant 
differences in the mean number of decayed teeth existed between children with a usual 
source and those without. Surprisingly, Yamanashi children with a usual source were found 
to have more untreated decayed teeth than those without, which raises the question of oral 
health care visiting in relation to disease continuity. 

At several sites, adults with a usual source of oral health care had significantly fewer 
decayed teeth than those without such a source: younger adults in Yamanashi, New Zealand, 
Baltimore and at the Lakota sites; and older adults at the United States sites (Table 8.6). At 
these sites, linking up with an oral health care provider seems to have been important in 
ensuring fewer decayed teeth or getting decayed teeth filled. However, in Erfurt and Lodz, 
where oral health services were provided free-of-charge by the government, having or not 
having a usual source of oral health care did not seem to be an important factor in getting 
decayed teeth filled. 
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Missing teeth 

The ICS II results for adults show that women generally had more missing teeth then 
men, but the difference between the sexes was significant only at some sites: Erfurt and the 
Lakota site for younger adults and the Navajo and Lakota sites for older adults (Table 8.6). 
This is consistent with previous studies. 

The finding of strong education group differences in adults aged 35-44 at all the ICS II study 
sites is striking. Younger adults in low education groups have more missing teeth than those 
with medium or high education levels. This finding confirms previous studies and 
demonstrates that in adulthood, oral health care systems of all types have failed to equalize 
education group differences in terms of the number of missing teeth. Even health care 
systems in socialist countries, such as those in Erfurt and Lodz, which theoretically aim to 
achieve social equality in health and oral health, have not succeeded in eliminating this 
difference. Among older adults, significantly more missing teeth were reported for the less 
educated groups in New Zealand, Lodz and Baltimore. 

As for decayed teeth status, income group differences in terms of missing teeth were 
most obvious at the United States sites. In adults aged 35-44 in Baltimore and at the Lakota 
site and in older adults in Baltimore and at the Navajo site, low income groups had 
significantly more missing teeth than their counterparts in higher income groups. With the 
exception of those in Lodz, income was not a distinguishing factor for older adults. 

The relationship between missing teeth and having a usual source of oral health care is 
not obvious. While having a usual oral health care provider might be expected to contribute 
to saving permanent teeth, providers may feel it necessary to extract teeth for orthodontic or 
other reasons. The differences in numbers of missing teeth between adults with and those 
without a usual source of oral health care were inconsistent. In younger adults in Baltimore 
and older adults in New Zealand, Lodz and at the Lakota site, those with a usual source had 
significantly fewer missing teeth than those without. Elsewhere the difference was reversed 
or not significant, as for example in Yamanashi, where adults aged 35-44 with a usual source 
had more missing teeth than those without. These results contrast sharply with the consistent 
relationships found between usual source and oral health care contact (see Chapter 4), 
demonstrating that while having a usual source of care may lead to a greater likelihood of oral 
health service contact, this does not guarantee better oral health. 

Of the four social variables considered, education group differences in dentition status 
were the most unfailingly significant across various oral health care systems. Income 
generally differentiated groups by dentition status at study sites with a market economy. 
Socialist countries generally showed better equality in dentition status among income 
groups. Sex and having a usual source of care were not consistent distinguishing factors for 
dentition status - social group differences as defined by these two variables were significant 
in some systems but not in others. 
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Periodontal status 

Significant group differences in periodontal status were not frequent (Table 8.6). 
Differences between the sexes in children were significant only in Baltimore, where boys 
were more likely than girls to have a healthy periodontal status, which contradicts the general 
pattern reported in the literature. Differences were also significant among younger adults in 
Yamanashi, Lodz and at the Lakota site, and among older adults at the Navajo site. At all of 
these sites, men were more likely than women to have deep periodontal pockets, confirming 
the findings in the literature. 

Although previous studies demonstrated a consistent pattern of more periodontal 
problems in children and adults in low socioeconomic groups, this was not generally 
confirmed at ICS II study sites. The only significant difference for education was observed 
at the Navajo site, where the low education group of younger adults was significantly more 
likely to have deep periodontal pockets than higher education groups. In terms of income, 
the only significant difference was found at the Lakota site, where the low income group of 
younger adults was significantly more likely to have a worse periodontal status. In Erfurt, the 
finding was contrary to this pattern - adults aged 65-74 in the high education group were 
more likely to have deep periodontal pockets th_an their low education counterparts. This 
finding could be associated with reticence to accept extraction as a solution to severe 
periodontal disease. 

Drawing inferences about the relationship between group differences and system-level 
factors is difficult because the findings are so inconsistent, do not support general 
expectations about education and income group differences and show that linking up with an 
oral health care provider is not always associated with better periodontal health. 

Dentofacial anomalies 

The significant sex and educational differences for children summarized in Table 8.6 are 
generally in agreement with findings reported in the literature. Girls tended to have lower 
DAI scores than boys but the results were significant only at two sites, Yamanashi and Lodz. 
Children in Erfurt and Baltimore whose fathers had high education levels and those in the 
medium education group in Lodz had significantly better DAI scores than those in the lower 
education groups. This result indicates that, at some sites at least, children from more 
educated families were more likely to have received orthodontic treatment to correct their 
dentofacial anomalies. 
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9 Oral Health Status: Multivariate Analyses 
Chen, M. and Andersen, R. 

This chapter presents the results of multivariate analyses of a number of predisposing 
and enabling factors, as well as oral health behaviour, which might influence oral health 
status. The following questions were addressed: 

What are the important predictors of oral health status for each site? 
How do the predictors vary by age group? 
What are the similarities in the predictors and their predictive power across 
ICS II study sites? 
What are the systematic variations among sites and how are these related to 
differences in socioenvironmental characteristics and the type of oral health 
care system at each site? 

The three oral health variables considered for this analysis were: the ratio of the number 
of untreated decayed teeth to the number of teeth present; the number of missing teeth; and 
periodontal status. Edentulous persons were excluded from the analyses because two 
important independent variables - toothbrushing and flossing - do not apply to them. The 
analyses on missing teeth were restricted to adults because very few teeth were missing in 
children aged 12-13. For children, unhealthy periodontal status was defined as the presence 
of any bleeding or calculus and healthy status as the absence of these problems. Periodontal 
status for adults was defined by the absence or presence of pockets of 4-5 mm or deeper in 
their gums. Analyses of periodontal pockets for older adults were not undertaken because of 
the limited number of dentate individuals in this age group at many sites. 

A multivariate logistic regression model was used in analysing the dichotomous 
variable, periodontal status, and multivariate ordinary least squares regression models were 
used for the continuous variables, ratio of untreated decayed teeth to total teeth, and number 
of missing teeth. 

As for the multivariate analyses of oral health status presented in Chapter 5, the 
predictors are key predisposing and enabling variables selected for three reasons: they were 
relevant in terms of both theory and policy; the literature suggested they were potentially 
important, and the measures for the different age groups and sites were generally 
comparable. For these analyses, oral health behaviour (including brushing and flossing) was 
also included as a predictor. Another predictor was a combination of an enabling variable 
(whether or not people had a usual source of oral health care) with an oral health service 
utilization variable (whether or not they had made an oral health care visit in the previous 
year). For adults, the utilization variable was subdivided according to whether the visit was 
for preventive reasons (for an examination or cleaning) or was for treatment because 
"something was wrong," or the visit was "part of a series or course of treatment." The 
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resulting combined variable included the following categories: had a usual source and used 
it for a preventive visit in the previous year; had a usual source and used it for curative 
reasons; had a usual source but did not make a visit; and had no usual source. 

No distinction was made between preventive and curative visits for children. 
Consequently, the combined categories were: had a usual source and made a visit in the 
previous year; had a usual source but did not make a visit; had no usual source but made a 
visit; and had no usual source and did not make a visit. 

The three dependent variables analysed represent three very different dimensions of oral 
health status. The first, the ratio of decayed teeth to total number of natural teeth, reflects 
unawareness or neglect of existing disease (Cohen & Jago, 1976). It shows the extent to 
which existing disease requires treatment. The second, the number of missing teeth, reflects 
neglect or treatment resulting in extraction, and the third, periodontal treatment needs, 
indicates the condition of the gums. 

9. 1 Literature review 

Differences between urban and rural caries rates are not large in most industrialized 
countries (Johnsen et al., 1986; Payette & Brodeur, 1992; Chen, 1995), whereas the 
proportion of edentulous individuals tends to be higher among rural residents (Richards & 
Barmes, 1971; Osterberg et al., 1991 ). Studies concerning the relationships between area of 
residence and the prevalence and severity of periodontal disease have produced varying 
results. Some have found that urban residents enjoy better periodontal health than rural 
residents, others have found the opposite or insignificant relationships (Richard & Barmes, 
1971; Freitas et al., 1983; Baerum, Holst & Rise, 1985). There has been little research 
concerning the relationships between an individual's oral health status and other 
predisposing (i.e. perceived general health status and health beliefs) and enabling variables 
(family size, residence, and the combined variable usual source and its use) included in the 
multivariate analysis models presented in this chapter. 

The role oftoothbrushingper sein the prevention of caries is not clear, especially as use 
of fluoridated toothpaste blends both chemical and mechanical effects. In theory, 
mechanical removal of plaque from teeth should reduce the potential for caries formation. 
However, there is no simple relationship between the presence of plaque and the 
development of caries, and toothbrushing does not always decrease the amount of plaque. A 
study of schoolchildren in a low fluoride area of Sri Lanka, for instance, found no increase 
in caries status among children who used their fingers instead of toothbrushes for cleaning 
their teeth (Warnakulasuriya, 1988). Another study in schoolchildren showed that efforts to 
control plaque through daily, supervised toothbrushing and flossing in school-based 
programmes of up to three years in length failed to reduce the incidence of caries (Horowitz 
et al., 1980). A review article examining the relationship between tooth cleaning and tooth 
surface caries (Ainamo, 1980) found no evidence of a protective effect of diligent brushing. 
A survey of the children of British dentists indicated that brushing in the absence of restricted 
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sugar intake did little to prevent caries (McDonald, Cowell & Sheiham, 1981 ). However, 
Hausen, Heinonen and Paunio ( 1981) found that those brushing daily developed fewer caries 
lesions than those brushing occasionally, after controlling for fluoride and sugar exposures. 
Further, they found that brushing decreased caries only in areas with nonfluoridated water. 

Sutcliffe (1983) found that, for adults, there was no relation between frequency of 
brushing and the number of decayed, missing and filled teeth, and therefore postulated that 
either brushing may become more important for caries prevention when other preventive 
measures are lacking, or that other preventive measures may mask the true effects of 
brushing. Neve1theless, daily brushing, in comparison with sporadic brushing, was 
correlated with a lower caries incidence among Finnish males (Hausen, Heinonen & Paunio, 
1981) after controlling for the number of teeth, education, sucrose consumption, previous 
fluoride exposure, income, and utilization of oral health services. 

Few studies have investigated the possible relationships between flossing and the 
development of caries. However, a prospective study conducted in Canada (Wright, Banting 
& Feasby, 1977) demonstrated that frequent flossing was effective in reducing proximal 
caries in the deciduous teeth of schoolchildren. Other studies in children, including 
supervised flossing at school and at home, have geqerally failed to show significant 
reductions in caries increments (Sutcliffe, 1983). 

Although utilization of oral health services has increased substantially in the last few 
decades, relatively few studies have examined the relationship between utilization and the 
reduction of caries or tooth loss (Locker, 1989), and those that do have, showed conflicting 
results. Some indicated that poor dentition status among individuals with a low 
socioeconomic status was the result of lower utilization rates, use of services for curative 
reasons, or irregular use of these services (see Chen, 1995 for a review). However, others 
found that the use of services did not have an obvious effect on oral health status. For 
example, studies in Finland indicated that children oflow social class had a high rate of dental 
caries even if they were provided with free, regular oral health services (Milen et al., 1981; 
Milen, 1987). 

The literature on various periodontal diseases shows that oral hygiene generally has a 
very strong relationship with periodontal status (Jenkins, 1983). Many studies have found or 
postulated that the poor oral hygiene practices of low socioeconomic groups have 
contributed to the greater prevalence and severity of periodontal diseases in these 
populations (Chen, 1995). In his review, Jenkins (1983) found that brushing was generally 
associated with lower plaque scores and better gingival health. In a review of the literature 
on oral hygiene and periodontal status among adolescents in Europe, Honkala and Freeman 
(1988) concluded that gingivitis and periodontal disease are reduced where toothbrushing is 
more regular and efficient. However, the use of hard bristles, abrasive dentifrices and 
improper brushing may cause trauma to gingival tissue (Mandel, 1990) and gingival 
recession among teenagers (Ainamo, 1980). Regular flossing has generally been associated 
with improved gingival health (Spindel & Person, 1987). 
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Relatively little is known about the relationship between the utilization of oral health 
services and periodontal status. There is little evidence that increased utilization will 
substantially aid the long-term control of periodontal disease (Bail it, 1978). It may be that 
lasting benefits cannot be achieved or sustained without substantive oral hygiene behaviour 
rather than that the treatment received is ineffective. In other words, people who are ignorant 
of good oral hygiene practices or who are not motivated to practise good oral hygiene cannot 
reap the benefits of professional treatment for controlling periodontal disease (Bailit, 1978; 
Bailit, 1987; Srikandi, Carey & Clark, 1983). 

There have been few studies that examined the relationships of other predisposing (e.g. 
perceived general health) and enabling variables (e.g. usual source of oral health care) with 
oral health status. In addition, most previous studies were single-country investigations. It 
is difficult to determine whether the relationships found in these countries are unique or are 
relatively universal. The lack of cross-national comparative studies makes it impossible to 
examine how system-level factors might affect oral health status. Few studies have 
compared and analysed multiple measures of oral health status. 

9.2 /CS II findings 

Decayed teeth 

Table 9.1 shows the standardized regression coefficients for predictors of the ratio of 
untreated decayed teeth to total number of teeth for children at all seven ICS II sites. Most 
of the significant predictors were predisposing variables. Very few of the enabling and oral 
health behaviour variables were statistically significant. 

Sex did not appear to be consistently related to the ratio for children; a significant 
coefficient suggesting boys had more decayed teeth than girls was found only at the Lakota 
site. In contrast, the education level of the father was fairly consistently related to this ratio. 
Higher education was associated with fewer decayed teeth in Yamanashi and Baltimore. 
Children whose fathers had higher level occupations tended to have a lower ratio at the 
Lakota and Baltimore sites. Lakota children whose fathers had skilled occupations had fewer 
untreated decayed teeth than those whose fathers had unskilled or semiskilled occupations. 
In Baltimore, the ratio was greater in children with no father living in the household than in 
children whose fathers had unskilled or semiskilled occupations but lived in the home. This 
may reflect lower standards ofliving in female-headed households in Baltimore. Perceived 
general health status was significantly related to the ratio in Erfurt and Lodz and at the Lakota 
site. The majority of oral health beliefs were not significantly related to tooth decay. 
Perceived seriousness of oral disease or the importance of oral health were not significantly 
related to decay at any site. In Yamanashi, significant coefficients indicated that children 
who disagreed with the statement, "brushing prevents gum trouble," had more decay than 
those who agreed, but in Baltimore, those who didn't know whether the statement was true 
or not were significantly less likely to have decay than those who agreed with it. The two 
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Table 9.1 Standardized coefficients of the multiple regression for the ratio of untreated 
decayed teeth to total number of teeth for children aged 12-13 years 

Erfurt, Y•m•nHhl, New Lod.z, Beltlmore, IHS Nav.Jo, IHS Lmkota, 
Variable Germany Jap.1n ZNland Poland USA USA USA 

Predisposing 

Gender 
Female v male 0 0.02 -0.06 -0.05 0.12 0.06 -0.13" 

Father'• education level 
Hiqh v low -0.05 -0.23 .. NA -0.02 -0.05 -0.22 -0.06 
Mediumvlow -0.05 -0.19 NA -0.04 0.07 -0.22 -0.13 
DNRvlow -0.08 -0.13" NA 0.04 -0.71 .. -0.28 -0.07 

Father'• occupation 
Professional v un-/semiskilloo -0.13 0.02 a -0.01 -0.06 0.01 NA NA' 
Manaqer/prof. v un-/semiskilled -0.02 -0.05 0.14 -0.07 -0.13 -0.07 -0.07 
Skilled v un-/semiskilled -0.04 -0.06 -0.02 -0.04 -0.01 -0.09 -0.13" 
Unemployed v un-/semiskilled NA' NA NA NA' NA" -0.04 -0.13 
No father v un-/semiskilled -0.01 0.03 -0.02 0.00 0.63 .. -0.03 0.05 

General hNlth 
Excellent/very qood v qood -0.01 0.08 -0.03 -0.09· 0.02 0.04 -0.19" 
Fair/poor/very poor v qood 0.07" 0.09 0.20 0.03 0.07 0.13 -0.15 

Oral health bttllefa 
Perceived seriousness of oral disease 0.06 0.04 -0.01 -0.01 0.02 -0.02 0.05 
Perceived importance of oral health -0.02 -0.13 0.10 0.05 0.08 0.10 0.01 
Brushinq prevents qum trouble 
- disaqree v aqree 0 0.10·· 0.16 -0.01 -0.07 8 -0.05 0.02 
- don't know v a(lree 0.03 0.08" -0.01 0.01 0.01 a -0.11· 0.13 
Oral health care visits prevent trouble 
- disaqree v awee 0.09" -0.09 -0.06 -0.03 0.09' 0.04 0.17" 
- don't know v aqree 0.01 -0.03 -0.01 0.07 0.01 8 0.04 -0.01 
No. of barriers perceived 0.04" 0.19··· -0.02 0.06 0.07 0.12 0.09 

Enabling 

Number In house 0.01 -0.01 -0.08 0.02 0.01 0.08 0.09 

R•ldence 
More urban v less urban -0.07 -0.10 -0.01 -0.22· .. 0.19 NA NA 

Uaual sourca of care and contact (cl 
No+nocvyes+c 0.04 0.07 NA" -0.02' -0.01 0.01 • 0.08 • 
Yes+ no cv yes+ c 0.04 0.10 NA" 0.03 0.00 • 0.00' -0.03 
No+ c vyes + c 0.02 0.09 NA" -0.04 0.02 -0.03 0.02 

Ora/ hsalth behaviour 

Brushing 
Never, or <1/day v >1/day 0.03 0.05 0.08 0.05 0 -0.08 -0.02 
1/day v >1/day 0.04 0.04 -0.03 0.10 -0.01 0.03 0.01 

Flonln11 
Do floss v don1 floss/unaware NA 0.01 -0.03 0.04 -0.06 0.04 -0.15" 

R' 0.05 0.18 0.14 0.14 0.15 0.11 0.15 

IHS, Indian Health Service, NA, not applicable; v, versus; R', the square of the multiple correlation coefficient; DNR, did not 
respond 
• P.,;Q.05; .. P.,;0.01; ... P.,;Q.001 
• Cell size :: 25. 
• No father and unemployed figures combined owing to small cell sizes. 
• Manager/low professional and profeBBional combined due to small cell sizes. 
• The number of children who do not have a usual source of care is too small to fom, this variable. 
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health beliefs most consistently and significantly related to less decay were agreement with 
the statement, "dental visits prevent trouble with teeth and gums" (with significant 
coefficients in Erfurt and Baltimore and at the Lakota site), and perception of fewer barriers 
to oral health care ( with significant coefficients in Erfurt and Yamanashi). 

Among the enabling variables (number in household, residence and the combined 
variable, having a usual source and visits), only residence showed any significant 
relationship. In Baltimore, children living in less urban areas had significantly fewer 
decayed teeth. This finding was consistent with others in the study suggesting that the "less 
urban" designation in Baltimore represented a more affluent suburban lifestyle associated 
with better oral health behaviour and, apparently, oral health outcomes. The reporting of 
regular brushing and flossing was not consistently related to lower ratios of untreated 
decayed teeth to total teeth. 

Table 9.2 shows the predictors for the ratio of untreated decayed teeth to total number of 
teeth for adults aged 35-44. Sex was not significantly related to the ratio at any site. The level 
of education was consistently and negatively related to the ratio in Erfurt, Lodz and at the 
Lakota site. Adults with higher level occupations had less decay than those with lower levels 
in New Zealand. Although some of the coefficients were significant, neither general 
perceived health level nor oral health beliefs were consistently related to decay. In New 
Zealand, adults who perceived oral disease to be serious had less decay, but in Lodz the 
opposite was found. In New Zealand, adults perceiving more benefits from an oral health 
care visit had more decay. 

Among the enabling variables, income levels and residence were not consistently 
related to decay, whereas usual source of care was related quite consistently and often 
significantly. The only significant coefficients for income indicated that those with high 
income had less decay than those with low income in Erfurt, but those with medium income 
had more decay than those with low income in Lodz. In both Erfurt and Baltimore, the 
significant coefficients for residence suggest that those living in more urban areas had a 
greater ratio of untreated decayed teeth to total teeth than those living in suburban or rural 
areas. Adults with a usual source of oral health care who had made a visit in the previous year 
generally had less decay than adults without a usual source in Erfurt, Yamanashi, New 
Zealand and Lodz. The results were not so consistent for the comparison of adults with no 
usual source of care with those with a usual source of care but no visit. However, the 
significant coefficients for New Zealand and the Lakota site indicate that those without a 
usual source had more decay. Regular flossing appeared to have more influence on decay 
than regular brushing. There were no significant coefficients for brushing behaviour at any 
site. Flossing was significantly correlated with lower levels of decay in New Zealand and 
Baltimore and at the Lakota site. 

Table 9.3 shows the predictors for the ratio of untreated decayed teeth to total number of 
teeth for adults aged 65-74. There were fewer significant coefficients than for younger 
adults, possibly because of the relatively small cell sizes for some of the comparisons. Sex 
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Table 9.2 Standardized coefficients of the multiple regression for the ratio of untreated 
decayed teeth to total number of teeth for adults aged 35--44 years 

Erfurt, Y•m•nuhl, N- Lodz, Baltlmores IHS N•vll,fo, IHS Lakota, 
V•rlllble Genn•ny J•pan ZNl•nd Pol•nd USA USA USA 

Predisposing 

Gender 
Female v male -0.07 0.03 -0.01 -0.02 0.04 -0.09 0.11 

Educlltlon l•v•I 
Years of education -0.13" -0.08 -0.05 -0.20 .. -0.04 -0.04 -0.15· 

Occupation 
Manager/professional v un-/semisk1lled -0.17 0.03 -0.22 .. -0.03 -0.04 -0.03 0.01 
Skilled v un-/semiskilled -0.11 -0.03 -0.20 .. -0.09 -0.02 -0.02 0 
Unemployed v un-/semiskilled NA -0.01 NA NA NA 0.04 0.02 

Gen.,.lhNlth 
Excellent/very good v good 0.05 0.04 -0.06 -0.06 -0.04 -0.05 -0.10' 
Fair/poor/very poor v good 0.10 0.02 0 -0.08 -0.04' -0.01 0.03 

Qn,I hNlth bellefs 
Perceived seriousness of oral disease 0 0.02 -0.13"" 0.20·· -0.01 0.08 -0.06 
Perceived importance of oral health -0.02 -0.13 0.02 -0.08 -0.05 -0.09 -0.02 
Perceived benefits of brushing -0.05 0.03 0 -0.12 0 0 0.03 
Perceived benefits of oral health care visit 0.03 -0.07 0.17"" 0 -0.14 0.01 0 
No. of barriers perceived 0.08 0.08 0.03 0 -0.04 0.09 0.05 

Enabling 

Income levels 
High v low 0.15" 0 -0.06 -0.09 0.02 -0.20 -0.11 
Mediumvlow 0.03 0.03 -0.03 -0.10· -0.08 -0.09 -0.05 

R .. ldence 
More urban v less urban 0.10· -0.05 -0.01 0.02 0.22· NA NA 

Usu•I source of cue •nd contact (c) 
Yes+ preventive v yes+ no visit -0.15" -0.07"' -0.09 -0.21 .. -0.07 -0.07 -0.02 
Yes+ curative v yes+ no visrt -0.07 -0.02 -0.06" -0.13 -0.07 0.13 0 
No v yes + no visit 0.10 0.05 0.20 .. -0.10 0.14 -0.04 0.15 b. 

Oral heaJth behaviour 

Brushing 
Never or< 1/day v > 1/day 0.04' 0.18 8 0.05 0.19 0.14' 0.04' 0.09 
1/day v > 1/day -0.01 0.04 0 -0.04 -0.04 -0.06 -0.02 

Flonlng 
Do floss v don't floss/unaware NA' -0.02 -0.16""" NA' -0.16"" -0.11 -0.14 .. 

R' 0.13 0.10 0.22 0.26 0.30 0.09 0.18 

IHS, Indian Health Service; NA, not applicable; v, versus; R2, the square of multiple correlation coefficient 
* P:".0.05; •• P:".0.01; *** P:".0.001 
• Cell size ,;; 25. 
• This variable was not included in the model because too few people flossed. 

was not consistently related to decay status across sites and education and occupation levels 
were not related to the levels of untreated decay at any site. There were few consistent or 
significant relationships for general health or health beliefs. The only significant finding for 
perceived general health showed that, in Lodz, the elderly in good health had a higher ratio 
than those in fair or poor health. The only significant finding for oral health beliefs indicated 
that the elderly in Erfurt who perceive more barriers to care had more decay. The only 
significant income coefficient showed that those with a high income in Erfurt had less decay 
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Table 9.3 Standardized coefficients of the multiple regression for the ratio of untreated 
decayed teeth to total number of teeth for adults aged 65-74 years 

Erfurt, N- Lodz, Baltimore, IHS Navajo, IHS Lakota, 
Varlabla Germany Zealand Poland USA USA USA 

Predisposing 

Gender 
Female v male -0.12" -0.05 0.00 -0.01 0.14 0.11 

Education level 
Years of education -0.06 -0.07 0.04 0.03 -0.09 -0.15 

Occupation 
Manager/professional v un-/semiskilled -0.06 0.11 -0.08 -0.14 -0.12 0.01 b 

Skilled v un-/semiskilled -0.06 -0.01 -0.01 -0.08 NA• 0.00 b 

Unemployed v un-/semiskilled NA 0.12 -0.05 b -0.01 b -0.03 0.02 b 

General hHlth 
Excellent/very good v good 0.03 0.02 -0.07b 0.09 -0.10 -0.10 
Fair/poor/very poor v good -0.01 0.10 b -0.15" 0.04 -0.08 0.03 

Oral hHlth baller. 
Perceived seriousness of oral disease 0.06 -0.02 0.06 0.07 -O.D1 -0.06 
Perceived importance of oral health -0.07 -0.07 -0.03 -0.07 -0.08 -0.02 
Perceived benefits of brushing 0.04 0.07 -0.04 0.00 0.04 0.03 
Perceived benefits of oral health visit 0.01 0.00 0.04 b -0.09 0.07 0.00 
No. of barriers perceived 0.20··· 0.16 0.07 0.03 0.04 0.05 

Enabling 

Income level• 
High v low -0.09" -0.10 0.07 -0.10 0.01 -0.11 
Medium v low -0.10 -0.10 -0.09 -0.06 0.06 -0.05 

RNldence 
More urban v less urban 0.01 0.03 -0.29""" -0.13 NA NA 

Usual source of care and contact (c) 
Yes+ preventive v yes+ no visit -0.13"" -0.23" 0.04 b -0.31 -0.06 b -0.02 b 

Yes+ curative v yes+ no visit 0.00 -0.13 -0.17"" -0.28 -0.13" 0.00 
No v yes + no visit 0.05 b -0.04b 0.01 0.17 b 0.12 0.15°"" 

Oral health behaviour 

Brushing 
Never or< 1/day v > 1/day -0.03 b 0.07 b -0.05 -0.04 b 0.28""' 0.09 
1/day v > 1/day 0.01 0.04 b -0.05 0.04 0.04 -0.02 

FloHlng 
Do floss v don't floss/unaware NA -0.06 NA -0.25*' 0.00 -0.14 

R2 0.09 0.20 0.15 0.33 0.19 0.38 

IHS, Indian Health Service; NA, not applicable; v, versus; R2, the square of multiple correlation coefficient 
• Ps0.05; .. Ps0.01; - Ps0.001; 
• Professional, manager and skilled figures combined owing to small cell sizes. 
• Cell size :,; 25. 

172 



9 ORAL HEALTH STATUS: MULTIVARIATE ANALYSES 

than those with a low income. In Lodz, those living in less urban areas had a higher ratio of 
untreated decayed teeth to total teeth. The results for usual source of oral health care and 
making an oral health care visit were not as strong or consistent as for younger adults, but the 
significant results generally support the trend that having a usual source of care and visits was 
associated with less decay. Those in Erfurt and New Zealand who had a usual source and had 

:-made preventive visits had less untreated decay than those with a usual source and no visits. 
Both in Lodz and at the Navajo site, those with a usual source and curative visits had less 
decay than those with a usual source and no visits. Further, at the Lakota site, those with no 
usual source had more decay than those with a usual source and no visits. Oral health 
behaviours were not as consistently related to decay status as in younger adults. However, 
among older Navajo adults, those who brushed their teeth less than once a day had much 
more decay than those who brushed more than once a day, and those who flossed in 
Baltimore had considerably less decay than those who did not floss. 

Missing teeth 

Table 9.4 shows the predictors of number of missing teeth for adults aged 35-44. The 
results indicate that predisposing, sociodemographic variables had the most consistent and 
significant associations with missing teeth, while selected enabling and oral health predicto~s 
also played a role. 

Women had more missing teeth than men at the Lakota site (Table 9.4). Adults with 
more education had fewer missing teeth in Yamanashi, New Zealand and Lodz and at the 
Lakota site. At most sites, those in higher occupation levels had fewer missing teeth. For 
Erfurt, Baltimore and the Navajo site, the coefficients were significant for the comparison of 
managers and professionals with those in semiskilled and unskilled jobs. 

The pattern of relationships between perceived general health and missing teeth was 
quite interesting. The results for comparisons between people with excellent and very good 
health and those with good health were inconsistent and no significant coefficients were 
found. However, comparisons of adults reporting fair or poor health with those with good 
health indicated that the latter had fewer missing teeth in Erfurt and Lodz. Oral health beliefs 
were not generally significant predictors of missing teeth. The only significant results were 
in Erfurt, where those who perceived more benefits to brushing teeth and making oral health 
care visits had significantly fewer missing teeth. 

Among the enabling variables, income was not consistently related to number of 
missing teeth. The only significant relationship was found in Erfurt where those with higher 
income had more missing teeth than those with low income. In Lodz, people living in less 
urban areas had more missing teeth. Those significant coefficients that related usual source 
of care to making visits in the previous year indicated that having a usual source and making 
a visit was associated with more missing teeth in Lodz and Yamanashi and at the Navajo and 
Lakota sites. However, in Lodz, adults without a usual source had significantly more missing 
teeth than those with a usual source but no visit. Flossing was consistently related to the 
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Table 9.4 Standardized coefficients of the multiple regression for the number of missing 
teeth for adults aged 35-44 years 

V•rl•bl• 

Predisposing 

Gend•r 
Female v male 

Educ•tlon l•vml 
Years of education 

Occup11tlon 
Manager/professional v un-/semiskilled 
Skilled v un-/semiskilled 
Unemployed v un-/semiskilled 

Gener.I hulth 
Excellent/very good v good 
Fair/poor/very poor v good 

0 .. 1 hulth bellm 
Perceived seriousness of oral disease 
Perceived importance of oral health 
Perceived benefits of brushing 
Perceived benefits of oral health visit 
No. of barriers perceived 

Enabling 

lncom•l-1• 
High v low 
Mediumvlow 

Rnld•nc• 
More urban v less urban 

U•u•I eource of ce .. •nd contllct (c) 
Yes + preventive v yes + no visit 
Yes+ curative v yes+ no visit 
No v yes + no visit 

Orsi health behaviour 

Brushing 
Never or< 1/day v > 1/day 

1/day v > 1/day 
Floulng 

Do floss v don't floss/unaware 

Erfurt, Y•m•nuhl, N•w Lodz, Baltlmo .. , IHS Nmvll)o, IHS Lakobl, 
G•nn•ny J•p11n Zul•nd Pol•nd USA USA USA 

0.08 

-0.11 

-0.36" 
-0.19 
NA 

0.02 
0.12· 

0.01 
0.01 
-0.10' 
-0.08" 
0.05 

0.15" 
0.05 

-0.07 

-0.01 
0.12 
0.08 

0.00 • 
-0.03 

NA 

0.18 

0.03 

-0.12'" 

0.02 
0.02 

-0.01 

0.03 
0.03 

0.04 
-0.04 
-0.02 
0.05 
0.01 

-0.02 
-0.04 

-0.03 

-0.03 
0.01 
-0.10' 

0.03 • 
0.02 

-0.09" 

0.05 

0.10 

-0.13' 

-0.10 
-0.11 
NA 

-0.09 
0.08 

0.10 
0.03 
-0.05 
0.01 
0.03 

0.06 
0.06 

-0.03 

-0.02 
0.05 
0.08 

0.04 

0.06 

-0.15 .. 

0.12 

0.02 0.09 

-0.21" -0.08 

0.02 -0.30' 
-0.05 -0.24 
NA NA 

0.06 -0.01 
0.19' 0.07 8 

0.00 
-0.04 
-0.03 
0.00 

-0.05 

-0.03 
0.04 

0.11 
0.01 
-0.10 
-0.11 
0.01 

-0.04 
0.00 

-0.20" 0.09 

0.06 -0.01 
0.17' 0.10 
0.20"' 0.11 

0.13 

0.02 

NA 

0.19 

0.01• 
0.10 

-0.01 

0.29 

0.01 

-0.02 

-0.14' 
-0.08 
-0.08 

-0.02 
0.01 

0.00 
-0.03 
0.04 
0.02 
0.05 

-0.08 
-0.01 

NA 

0.09 
0.23"' 
0.06 

-0.02 • 
-0.14 

-0.17' 

0.12 

0.18" 

-0.17" 

-0.03 
-0.04 
-0.01 

0.02 
0.03 

0.07 
-0.10 
0.02 
-0.02 
0.09 

-0.11 
-0.07 

NA 

0.13' 
0.09 

-0.01• 

0.04 
-0.13' 

-0.10 

0.17 

IHS, Indian Health Service; NA, not applicable; v, versus; R2, the square of multiple correlation coefficient 
* P;:;Q.05; - P;:;0.01; _. P;:;0.001; 
• Cell size ~ 25. 

number of missing teeth while brushing was not. These results were significant in 
Yamanashi and New Zealand, and at the Navajo site. 

Table 9.5 shows the multiple regression coefficients for predictors of missing teeth in 
adults aged 65-74. There were fewer consistent relationships across sites for most types of 
predictors than for adults aged 35-44. 
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Table 9.5 Standardized coefficients of the multiple regression for the number of missing 
teeth for adults aged 65-74 years 

Erfurt, New Lodz, Baltimore, IHS Navajo, IHS Lakotll, 
Vartabl• Gennany Zealand Poland USA USA USA 

Predisposing 

Gmndar 
Female v male ·D.09 D.26 .. ·D.03 D.17 0.24"" 0.36" 

Educ.tlon level 
Years of education ·D.04 -D.30""" ·0.12 0.17 0.07 0.05 

Occupation 
Manager/professional v un-/semiskilled ·0.07 -0.04 ·0.10 0.08 NA 0.04 

8 

Skilled v un-/semiskilled ·0.09 -0.01 D.03 -0.02 0.06 0.00 
8 

Unemployed v un-/semiskilled NA -0.15 • 0.15 ... ·0.10 • 0.06 0.14 8 

General health 
ExcellenVvery good v good -0.15• 0.03 0.07 8 ·0.03 0.01 -0.14 • 
Fair/poor/very poor v good ·0.06 0.08 • ·0.08 ·0.03 0.08 0.14 

Oral health beliefs 
Perceived seriousness of oral disease 0.05 -0.18" 0.02 0.01 0.12 ·0.12 

8 

Perceived importance of oral health -0.02 -0.14 ·0.04 ·0.05 ·0.16" 0.17 
Perceived benefits of brushing 0.02 0.10 -0.07 0.05 0.02 -0.40""" 
Perceived benefits of oral health visit 0.04 -0.12 0.09 ·0.07 0.06 ·0.05 
No. of barriers perceived -0.09 0.06 0.01 0.09 -0.09 -0.16 

Enabling 

Income level• 
High v low ·0.06 0.22 -0.08 ·0.11 -0.07 0.27"" 
Mediumv low -0.05 0.11 -0.19·· 0.04 0.08 0.26" 

Rea Ide nee 
More urban v less urban -0.14"" 0.05 0.13 0.19 NA NA 

Uaual aourca of care and contact (c) 
Yes+ preventive v yes+ no visit -0.37 ... -0.13 ·0.22 •• ·0.18 ·0.08 8 ·0.12 

8 

Yes+ curative v yes+ no visit ·0.15" -0.21 ·0.10 0.09 ·0.07 0.00 
No v yes + no visit -0.01 • 0.03 • 0.04 ·0.05 • ·0.05 0.15 

8 

Oral health behaviour 

Brushing 
Never or< 1/day v > 1/day ·0.02 • 0.07 • -0.01 ·0.04 • 0.23"". 0.20 

1/day v > 1/day -0.11 -0.04 • ·0.13 0.15 0.18"" 0.00 

Floulng 
Do floss v don't floss/unaware NA -0.13 NA -0.31·· -o.1r· ·0.14 

R' 0.16 0.32 0.24 0.35 0.24 0.36 

IHS, Indian Health Service; NA, not applicable; v, versus; R2
, the square of multiple correlation coefficient 

* Ps0.05; - Ps0.01; ._ Ps0.001 
• Cell size ,,; 25. 

Among the predisposing variables, it was found that women had more missing teeth than 
men in New Zealand and at the Navajo and Lakota sites. Education level was not so 
consistently related to the number of missing teeth for the elderly as it was for younger adults. 
The only significant coefficient indicating that higher education was associated with fewer 
missing teeth was for New Zealand. Similarly, few consistent or significant relationships 
were found for occupation, perceived general health or oral health beliefs. 
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Most of the enabling variables were not consistently related to the number of missing 
teeth. The only significant income coefficients indicated that those with middle and high 
income at the Lakota site had significantly fewer missing teeth than their low income 
counterparts. In contrast, medium income Lodz residents had significantly more missing 
teeth than those with a low income. The only significant coefficient for residence indicated 
that those living in more urban areas in Erfurt had fewer missing teeth than those in less urban 
areas. At every site those with a usual source of oral health care who had made a preventive 
visit in the previous year tended to have fewer missing teeth than those with a usual source 
but no visit. The findings were significant in Erfurt and Lodz. None of the other comparisons 
related to usual source and visits were significant. 

Frequency of brushing was not consistently related to the number of missing teeth, while 
flossing was. The only significant results for brushing were found for the Navajo but, 
curiously, both those who brushed infrequently and those who brushed more than once a day 
had significantly more missing teeth than those who brushed once a day. Those who flossed 
had fewer missing teeth than those who did not in Baltimore and at the Navajo site. 

Periodontal status 

Odds ratios for predictors of periodontal status in children aged 12-13 are presented in 
Table 9.6. There were relatively few significant results. The only significant odds ratio in 
relation to differences between the sexes indicated that boys were about three times as likely 
to have unhealthy periodontal status as girls at the Navajo site. None of the odds ratios for 
fathers' education and few of those for father's occupation were significant. Neither 
perceived general health nor oral health beliefs were significantly or consistently related to 
children's periodontal status. 

Among the enabling variables, household size was significantly related to periodontal 
status at a number of sites but the results were not consistent. In New Zealand and at the 
Navajo site, the odds were significantly greater that children in larger households would have 
unhealthy periodontal status, but in Lodz and at the Lakota site, the odds were significantly 
greater that those in smaller households would have unhealthy periodontal status. Baltimore 
was the only site where residence was significantly related to periodontal status. Children 
living in the more urban areas of Baltimore were twice as likely as those living in the less 
urban areas to have unhealthy status. Most of the odds ratios related to usual source of oral 
health care and making visits were not significant. However, those that were indicated that 
children with a usual source but no visit were much more likely than those with a usual source 
and a visit to have unhealthy periodontal status in Yamanashi and Lodz. Although the 
direction of the odds ratios for oral health behaviour was consistent across sites, few were 
significant. Only in Erfurt were children who brushed infrequently or never significantly 
more likely to have unhealthy periodontal status. None of the odds ratios for flossing 
behaviour were significant. 
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Table 9.6 Odds ratios for healthy periodontal status in children aged 12-13 years 

Erfurt, Yamanuhl, New Lodz, B•ltlmore, IHS Navajo, IHS Lmkota, 
V•rfable Gennany JaP11n ZNlmnd Pol•nd USA USA USA 

Pr&disposing 

Gender 
Female v male 

Father'• llduc:mtlon levml 
High v low 
Medium v low 
DNR v low 

Father'• occu.,.uon 
Professional v un-/semiskilled 
Manager/low professional v un-/semiskilled 
Skilled v un-/semiskilled 
Unemployed v un-/semiskilled 
No father v un-/semiskilled 

General h•llh 
ExcellenVvery good v good 
Fair/poor/very poor v good 

Oral hNllh beliefs 
Perceived seriousness oral disease 
Perceived importance oral health 
Brushing prevents gum trouble 
- disagree v agree 
- don't know v agree 
Oral health visits prevent trouble 
- disagree v agree 
- don't know v agree 
No. of barriers perceived 

Enabling 

Number In houH 

R•ldence 
More urban v less urban 

Uau•I aource of cmre •nd coni.ct (c) 
No + no c v yes + c 
Yes+nocvyes+c 
No+cvyes+c 

Oral health behaviour 

Bru•hlng 
Never or< 1/day v > 1/day 
1/day v > 1/day 

Floalng 
Do floss v don't floss/unaware 

0.76 

0.60 
0.66 
1.03 

2.20 
2.28 
3.66 
3.67 
NA' 

0.95 
0.99 

0.95 
1.23 

0.94 
1.22 

0.63 
0.62 
0_94 

1.15 

1_07 

2.43 
0.83 
1.57 

2.67' 
1_53 

NA 

0.95 

0.59 
0.51 
0.53 

1.98' 
0.66 
0.67 
NA 
0.61 

0.88 
0.74 

1.14 
0.98 

2.40 
1.17 

0.97 
1.25 
1.11 

0.92 

0.81 

1.13 
2.78' 
1.25 

2.23 
0.76 

0.80 

0.76 

NA 
NA 
NA 

0.82 
0.91 
0.71 
NA 
0.70 

0.59 .. 
0.67 

0.71 
1.35 

1.52 
1.58 

2.10 .. 
1.28 
0.98 

1.22· 

1.70 

NA 
NA 
NA 

1.44 
1.41 

0.78 

IHS, Indian Health Service; NA, not applicable; v, versus; DNR, did not respond 
* fl,,Q_Q5; - P,,Q.01; - P,,0.001 
• Cell size ~ 25. 

1.37 

0.44 
1.00 
0.64 

0.69 
0.82 
0.99 
1.21 
NA' 

1.15 
1.03 

0.56 
1.32 

1 77· 
0.48 

1.22 
1.42 
1.06 

0.82 .. 

1_09 

0.77' 
2.13' 
0_80 

1.29 
o_s9 

0_93 

• Managarnow professional end profeBSional figures combined owing to small cell sizes. 
• No father and unemployed figures combined owing to small cell sizes. 

1.26 

0.70 
0.79 
0-48 

1-78 
0_79 
1-14 
1-65 
NA' 

1-11 
1.12 

0.90 
1.59 

2.24° 
1.48 ° 

0.64 
1.25i1 
1.05 

1-14 

2.05· 

0.78 
0.72 
1.18 

1.68 
0.78 

0.98 

0_32 .. 

o_9s 
2.51 
1.47 

NA 
1.33 
1.51 
2.54' 
2.81 

1.07 
0.98 

2.16 
1.54 

0.84 
1.29 

0.85 
0.56 
0.95 

1.29· 

NA 

0.66 ° 
0.66 D 

2.72 

1.82 
1.63 

0.91 

0.51 

0.67 
0.85 
0.65 

NA' 
0.31' 
0.88 
0.53 
0.29 

1-59 
1.62 

2.56 
0.45 

1.06 
0.46 

2.32 
0.91 
0.99 

0.73' 

NA 

0.44° 
0.90 
1.36 

1.26 
1.57 

0.63 

Table 9.7 lists the odds ratios for adults aged 35-44 having periodontal pockets of 4 mm 
or deeper. As with the periodontal status measure for children, there were few significant 
predictors at many of the sites. 

The most consistent and significant predictors of periodontal status were the 
predisposing variables, sex and education level. In Erfurt and Yamanashi, women were less 
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Table 9.7 Odds ratios for having periodontal pockets for adults aged 35-44 years 

Erfurt, Yamanahl, N- Lodz, Baltlmo,., IHS Navajo, IHS Lakota, 
Variable Germany Japan Zeeland Poland USA USA USA 

Predisposing 

Gender 
Female v male 0_57• 0.58' 0.70 0.81 1.09 0.72 0.56 

Education level 
Years of education 0.76. 0.95 1.01 0.83 .. 0.98 0.91• 1.14• 

Oc:c:upeUon 
Manager/professional v un-/semiskilled 0.73 1.28 0.67 0.75 0.43 1.02 0.60 
Skilled v un-/semiskilled 0.81 0.85 1.08 0.57 0.37 0.89 1.50 
Unemployed v un-/semiskilled NA 0.61 NA NA NA 0.45• 2.03 

Gene,.lhNlth 
Excellent/very good v good 0.90 0.95 0.83 1.03 0.73 1.33 0.71 
Fair/poor/very poor v good 1.11 0.62· 1.02 0.92 1.45" 3.25 .. 0.77 

0 .. 1 hNlth beliefs 
Perceived seriousness of oral disease 1.46 0.84 0.59 1.21 0.75 1.03 1.98 
Perceived importance of oral health 0.84 1.08 0.93 0.71 1.03 0.66 0.78 
Perceived benefits of brushing 0.87 0.84 ·0.85 0.83 1.02 0_54• 0.83 
Perceived benefits of oral health visit 0.52 .. 0.99 1.08 0.75 0.52 0.77 1.21 
No. of barriers perceived 1.05 1.05 0.98 1.18 1.57 1.02 0.97 

Enabling 

Income level• 
High v low 1.91 1.04 1.45 1.12 0.54 1.17 0.72 
Mediumv low 0.78 0.95 1.24 1.24 0.96 1.37 0.70 

R•ldence 
More urban v less urban 0.13 ... 1.56 1.25 0.64 1.57 NA NA 

U•ual aource of ea,. and contact (c) 
Yes + preventive v yes + no visit 1.02 0.94 1.07 1.84 0_33• 1.02 0.56 
Yes + curative v yes + no visit 0.91 1.27 1.14 1.23 0.22· 1.48 1.51 
Nov yes + no visij 1.25 0.76 0.61 0.85 0.66 1.63 1.74 

Oral health behaviour 

Bruahlng 
Never or < 1 /day v > 1 /day 0.35 • 1.43 1.27 0.43 2.47 8 2.72 1.23 
1/day v > 1/day 0.77 1.45 1.05• 0.44 129 0.75 2.50 .. 

Floalng 
Do floss v dont floss/unaware NA 0.63 0.87 NA 1.81 0.83 0.67 

IHS, Indian Health Service; NA, not applicable; v, versus 
* Ps;0.05; - Ps;0.01; ·- Ps;0.001 

• Cell size ~ 25. 

likely to have periodontal pockets than men. In Erfurt, Lodz and at the Navajo site, adults 
with more education were less likely to have periodontal pockets. However, for the Lakota, 
higher education was associated with an increased likelihood of periodontal pockets. The 
other predisposing variables (occupation, general health and oral health beliefs) were not 
consistently related to the likelihood of having periodontal pockets. More perceived benefits 
of brushing were associated with a lower likelihood of having pockets for the Navajo and 
more perceived benefits of oral health care visits were associated with a lower likelihood of 
having pockets in Erfurt. 

None of the enabling variables were consistently related to the odds of having 
periodontal pockets. No odds ratios for income were significant. The only significant ratio 
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for residence was found for Erfurt, where adults living in more urban areas were much less 
likely to have periodontal pockets than those living in less urban areas. The only significant 
ratio for the combined variable, usual source of care and visits, was for Baltimore, where 
adults with a usual source of care and a visit were much less likely to have periodontal 
pockets than those with a usual source but no visits. Oral health behaviours were not 
consistently related to the presence of periodontal pockets. The only significant ratios for 
brushing behaviour indicated that those who brushed once a day were more likely to have 
periodontal pockets than those who brushed more than once a day in New Zealand and at the 
Lakota site. There were no significant ratios for flossing behaviour. 

9.3 Discussion 

Table 9.8 summarizes the characteristics of individuals who were likely to have a higher 
ratio of untreated decayed teeth to total teeth, a greater number of missing teeth, and worse 
periodontal status. 

Decayed teeth 

Of the 20 analyses made for the effects of sex only two produced results: those for 
Lakota children and Erfurt older adults. Females at many sites showed better oral hygiene 
or oral health service utilization behaviour, as discussed in Chapters 4 and 5. However, after 
controlling for these behaviours, differences between the sexes in untreated decay status 
were no longer significant at most sites. Where they did remain significant, the direction of 
the effect confirmed the findings in the literature: females have greater tendencies to have 
their decayed teeth filled. 

Published studies show a general pattern of individuals with a higher socioeconomic 
status having better dentition status. However, the ICS II multiple regression results 
demonstrated that, at many sites, the effects of education, occupation and income on the ratio 
of untreated decayed teeth to total teeth were insignificant. Although the unadjusted 
education group differences in the number of decayed teeth were significant at some sites 
(see Chapter 8), these differences were generally not significant after controlling for other 
variables. Lower socioeconomic levels contributed to a higher ratio of decayed teeth to total 
teeth for children and younger adults at some sites (Table 9.8). Apparently, the oral health 
care systems at these sites have not been completely successful in alleviating the negative 
impact of low socioeconomic status on dentition status. 

It was expected that having a better perceived level of general health would predispose 
an individual to have a better caries status. This expectation was supported among children 
at three of the seven sites and among adults aged 35-44 only at one site. 

There have been no previous studies on the relationship between health beliefs and 
dentition status. The ICS II analyses indicated that this relationship was rarely significant. 
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OJ I Table 9.8 Summary of the characteristics of people with poorer oral health status, by siteand age group I§ 0 

~ 
Oral health Erfurt, Yamanashi, New Lodz, Baltimore, IHS Navajo, IHS Lakota, I II status Gennany Japan Zealand Poland USA USA USA 

0 
~ 

Ratio of untreated r-
decayed teeth :r: 
Chlldren 12-13 Fair, poor or very Low education .. No significant Good health* Father low Agree that Male* 

~ 
r-

poor health* Disagree brushing variable Less urban••• education•• brushing prevents Un-/semiskil\ed :i! 
Disagree visits prevents trouble** No father/ trouble* occupation* 

~ prevent trouble* Don't know unemployed** Good health* 
Higher no. of brushing prevents Disagree visits Disagree lJ 
perceived trouble* prevent trouble* brushing n, 
barriers* Higher no. of prevents trouble* C/) 

perceived Do floss* ui 
barriers*0 

ni 
Adults 35--44 Low education•• Usual source and Un-/semiskil\ed Low education** More urban* No significant Low education* s: 

High income• no visit** occupation** High perceived Don't floss .. variable Good health* C/) 

More urban• Low perceived seriousness** No usual 
Usual source and seriousness** Low income* source .... 
no visit* High perceived Usual source and Don't floss•• 

benefits of no visits** 
visit** 
Usual source 
and no visits* 
No usual 
source0 

Don't floss••• 

Adults 85-74 Male* No data Usual source Good health* Don't floss•• Usual source and No usual 
Higher no. of and no visit* Less urban*** no visit• source•** 
perceived Usual source and Brush never or < 
barriers*** no visit** 1/day••• 
Low 'income* 
Usual source and 
no visit** 

• Ps0.05; .. Ps0.01; - Ps0.001 



Table 9.8 continued Summary of the characteristics of people with poorer oral health status, by site and group 

Oral health Erlurt, Yamanashi, New Lodz, Baltimore, IHS Navajo, IHS Lakota, 
status Germany Japan Zealand Poland USA USA USA 

No. of missing 
teeth 

Adults 35-44 Un-/semiskilled Low education•• Low education• Low education° Un·/semiskilled Un-/semiskilled Female"" 
occupation•• Usual source and Don't floss•• Fair, poor or very occupation* occupation• Low education•• 
Fair, poor or very no visit" poor health" Usual source and Usual source and 
poor health" Don't floss .. Less urban•• curative visit** preventive visit* 
. Low perceived Usual source and Don't floss• Brush <1 iday• 
benefits of curative visit* 
brushing• No visit ... 
Low perceived 
benefits of dental 
visit" 
High Income .. 

Adults 65--74 Good health" No data Female"" Unemployed'"" Don't floss .. Female** Female" 
Less urban** Less Low Income*"' Low perceived Low perceived 
Usual source and education*** Usual source and importance• benefits of 
no visit*** Low perceived no visit•• Don't brush brushing**" co 

seriousness* regularly••• High Income•• 
0 Don't floss•• 
?2 

Periodontal status• r--
:r: 
~ 

Children 12-13 Brush never or < Usual sourco and Good health" Disagree that More urban• Male"" Un-/semiskillod r--
1/day • no visits* Disagree dental brushing Unemployed" occupation• :i! 

visits prevent prevents trouble" Large family" Small family" (/) 
trouble .. Small family•• 5;! 
Large family" Usual source and c! no visit"' 

~ 
Adults 35--44 Male" Male" Brushing 1/day• Low education** Usual sourco and Low education• High education• ~ 

Low education• Good health" no visit* Un-/semiskilled Brusl1 1 /day• ~ Low perceived occupation• :j 
benefits of dental Fair, poor or very § visit .. poor health"" 

lJ Less urban* ...... Low perceived 5,: 
benefits of rr1 brushing• 

):, 

IHS, Indian Health Service ~ 
* A::0.05; •• A::0.01; - A::0.001 1~ co I • Cell size s 25. m _. • For children: healthy periodontal status; for adults: has periodontal pockets 
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In most cases, an individual's perception regarding various issues related to oral health did 
not predispose him or her to any caries status category. At three of the seven sites (Erfurt, 
Baltimore and the Lakota site), children who did not believe that oral health care visits can 
prevent oral health problems tended to have a higher ratio of untreated decayed teeth to total 
teeth. It seems that such a perception may prevent children from getting their carious teeth 
filled. At these sites, health education programmes designed to change the beliefs may be 
important. ICS II also showed that the number of perceived barriers to obtaining oral health 
care among children in Erfurt and Yamanashi and among older adults in Erfurt contributed 
to a worse dentition status. It would appear that oral health programmes at these two sites 
have failed to eliminate the barriers that prevent oral health care from being easily available, 
accessible and acceptable to those who needed it. Adults in New Zealand who believed oral 
disease to be serious were more likely to act on their beliefs by having cavities filled. 
Similarly, adults in Poland may have been limited in their ability to respond in this way. 

The literature reviewed previously suggests that urban and rural differences in caries 
rates, if they exist, are small in industrialized countries. The ICS II data only partially 
confirmed this finding. Children and older adults from more urban areas in Lodz tended to 
have a lower ratio of untreated decayed teeth to total teeth. However, adults aged 35--44 from 
more urban areas of Erfurt and Baltimore were likely to have ~ greater ratio. 

It was expected that having a usual source of oral health care and using it for preventive 
purposes would enable individuals to maintain a good dentition status. This expectation was 
not confirmed for children, in whom a usual source and its use had an insignificant effect on 
caries status. At some sites, it was confirmed for younger and older adults. Having a usual 
source, but using it for curative reasons or failing to use it, did not contribute to a lower ratio 
of untreated decayed teeth to total teeth. 

Many previous studies have found that diligent brushing does not contribute to a better 
dentition status. The ICS II results generally supported these findings, with one exception: 
brushing frequency had a very strong predictive power in adults aged 65-74 at the Navajo 
site - those who never brushed or brushed less than once a day were much more likely to have 
a greater ratio of decayed teeth to total teeth than those who brushed once a day. 
Toothbrushing may become more important for caries prevention when other preventive 
measures are lacking. This may be the case with the Navajo elderly, many of whom, as 
already discussed in Chapter 3, have not adopted "modem" preventive oral health care 
practices, although they have already been exposed to more cariogenic "modem" foods. 

While previous studies have not systemically shown that flossing reduces caries, the ICS 
II data showed a consistent correlation between use of floss and a lower ratio of untreated 
decayed teeth to total teeth. An alternative explanation is that those who flossed were also 
the people who had their cavities filled, but that the factors responsible for both are not 
included in the regression model. 
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Missing teeth 

The literature indicates that although females tend to have fewer decayed teeth, they are 
likely to have more missing teeth. The I CS II multivariate analyses fortheIHS sites and New 
Zealand support this finding. The literature has consistently shown that individuals with 
lower socioeconomic status tend to have more missing teeth. ICS II data also indicated 
significant education group differences at all sites (Chapter 8). The multivariate analyses 
further confirmed this. In adults aged 35-44, there was no site at which the number of 
missing teeth was free from the influence of socioeconomic variables, regardless of the great 
differences in the social, political, economic and oral health care systems. The reasons for 
females and low socioeconomic groups having more missing teeth are complex. Some are 
related to the characteristics of the individuals and some are related to providers. For the 
latter, New Zealand is an interesting case. Studies in New Zealand (Davis, 1981; de Lief de 
& Ritchie, 1984) have indicated that, in comparison with European countries, dentists in 
New Zealand in the first few decades of the century were more likely to prescribe the 
extraction of teeth and the fitting of dentures. Davis ( 1981) further pointed out that the group 
with a lower socioeconomic status tended to undergo more extractions and thus have more 
missing teeth. ICS II extended this finding to differences between the sexes: this radical 
treatment pattern seems to have had a greater effect on females as well as on those in low 
socioeconomic groups. 

A curious finding was the income effect in Erfurt: a higher income level among younger 
adults in Erfurt was associated with more missing teeth as well as with a higher level of 
decayed teeth. Some previous studies in the former GDR have shown that people who have 
high education levels tended to fare better in terms of their oral health behaviour (von Graehn 
et al., 1974; von Schneider & Runge, 1984; von Nicklisch et al., 1985), oral hygiene index 
periodontal status and number of missing teeth (von Schneider et al., 1979). The ICS II 
finding would seem to be contradictory. Under the socialist system in the GDR, income was 
not as good an indicator of social status as education. Nevertheless, the fact that a high 
income was negatively related to dentition status remains perplexing. 

It was expected that better perceived general health would be related to fewer missing 
teeth, but the relationship was insignificant except in Erfurt and Lodz. Both sites had 
socialist political, economic and oral health care systems, but it is not obvious why general 
health might be a better predictor of oral health only in such systems. 

Health beliefs were rarely found to be significant predictors of the number of missing 
teeth. This indicates that the relationships postulated in the Health Belief Model should be 
viewed in the context of the system-level characteristics of those sites where it is being 
applied. 

The multivariate analyses showed that having a usual source of oral health care was 
associated with having more missing teeth in younger adults in Yamanashi and Lodz and at 
the Navajo and Lakota sites. This result seems to reflect a pattern of oral health care at these 
sites in which the providers have a tendency to extract the teeth of their patients. 
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The multivariate analyses did not show any significant association between brushing 
and the number of missing teeth at most sites, except among adults aged 65-74 at the Navajo 
site, where those who never brushed or brushed once or less than once a day tended to have 
more missing and untreated decayed teeth than those who brushed more than once a day. The 
lack of other preventive oral health practices among Navajo elderly may have made the role 
of brushing more important than at other sites. The association of flossing with the number 
of missing teeth was much more significant and consistent than that of toothbrushing. Even 
after controlling for predisposing and enabling variables, the use of floss was related to fewer 
missing teeth in both adult groups. A research question on the efficacy of flossing, w.hich has 
not been resolved, relates to variable associations with superficial periodontal disease signs 
(CPI I and 2) and destructive signs (CPI 3 and 4). The main question is access to affected 
surfaces of the teeth so that the flossing action attains its maximum efficiency. It is possible 
that this element is the main reason for inconsistent findings and age differences in the effects 
of flossing. 

Periodontal status 

The multivariate analyses for children demonstrated that, after controlling for other 
variables postulated to b~ important contributors to periodontal status, there was no 
difference between the sexes at any sites except the Navajo site, where girls tended to have 
unhealthy gums. Most previous studies of adults have indicated a consistent pattern of males 
having worse periodontal status. The ICS II results for adults aged 35-44 partially confirmed 
this pattern in that in Erfurt and Yamanashi men were more likely to have pockets in their 
gums than women. The differences between the sexes found in previous studies may be 
declining in many societies. 

Although the literature has demonstrated consistently that those with lower 
socioeconomic status tend to have worse periodontal status, in ICS II this relationship was 
significant only in some instances after controlling for other important variables (Table 9 .8). 
Furthermore, at the Lakota site, children whose fathers had higher occupational levels (i.e. 
managers and professionals) and adults aged 35-44 with higher education levels tended to 
have worse periodontal status. 

The expectation that better perceived general health would be related to better periodontal 
status was met in only one case, at the Navajo site, where adults aged 35-44 with fair/poor/very 
poor perceived general health were more likely to have pockets in their gums. However, the 
reverse was found at two sites: in New Zealand children and in Yamanashi adults aged 35-44 
with excellent or very good perceived general health were less likely to have healthy 
periodontal status than those with worse general health. Future research should address the 
relationships between perceived general health and periodontal status at different sites. 

The finding that most health beliefs were insignificant predictors of periodontal status 
suggests that high levels of confidence in various health beliefs do not necessarily predispose 
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an individual to take action to maintain his or her periodontal health. This finding may be 
important for oral health educators, since changing clients' health beliefs may not be an 
effective way to improve their periodontal status. 

It was curious to find that while a large family was associated with healthy gums in 
children in New Zealand and at the IHS Navajo site, it was related to less healthy gums in 
children in Lodz and at the Lakota site. These differences may be related to the different role 
played by the family at different sites. 

Comparisons of the effects of residence showed a fairly consistent pattern for all three 
oral health indicators, although the results were significant only in Lodz, Erfurt and 
Baltimore. In Lodz and Erfurt, living in more urban areas was related to better oral health, 
while in Baltimore it was related to worse oral health. 

There is little information in the literature about the effect of oral health service 
utilization on the control of periodontal disease. The ICS II analyses showed that a usual 
source of oral health care and its use had no significant impact on periodontal status at most 
sites. However, the significant results at some sites suggested different impacts of this 
variable. Among children in Yamanashi and Lodz, those who had a usual source of oral 
health care but did not make a visit in the previous year were more likely to have healthy 
gums than those who had a usual source but did make a visit. It is unlikely that visits led to 
unhealthy gums but it may be that children were making visits because their gums were 
unhealthy. In contrast, in adults aged 35-44 in Baltimore, those with a usual source who 
made a visit for either preventive or curative reasons, were less likely to have periodontal 
pockets than those who had a usual source but did not make a visit or those who had no usual 
source. These findings were more in keeping with the expectation that a usual source would 
promote oral health. 

Having a usual source of care and using it had varying effects on the ratio of decayed 
teeth to total teeth and the number of missing teeth. Having a usual source and using it for 
preventive or curative reasons reduced decay status at several sites. However, having a usual 
source and using it for preventive or curative reasons was associated with more missing teeth 
at some sites. It is clear that the factors influencing oral health status are quite complex. 

Although studies in the literature suggest a fairly strong correlation between oral 
hygiene and periodontal status, this was not confirmed by the ICS II data. Brushing was not 
consistently related to periodontal status and flossing was not a significant predictor of 
periodontal status at any site. Brushing and flossing were more consistently associated with 
the number of decayed and missing teeth. Perhaps more precise measurement of periodontal 
status than the dichotomous measurement (e.g. those with pockets of 4 mm or more versus 
the others) for the multivariate analysis would produce more significant results. 
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10 Oral Quality of Life 
Chen, M., Harmon, P. and Andersen, R. 

Although oral disease is a common problem affecting many people throughout the 
world, it is rarely life-threatening. As a result, governments and health policy-makers tend 
to give oral health a relatively low priority. Many oral health researchers argue, however, 
that the prevention and control of oral disease deserves greater attention because the adverse 
impact of poor oral health on the individual is underestimated (Sheiham & Croog, 1981; 
Nikias, 1985; Reisine, 1985; Ettinger, 1987; Locker, 1988; Reisine, l 988a; Locker, l 992a). 
Many consequences of oral disease affect not only physical but also social and psychological 
well-being. These researchers contend that oral health experts must develop adequate 
indicators for measuring and demonstrating the comprehensive impact of oral disease on the 
individual. 

Traditional oral health measures such as the number of decayed, missing and filled teeth, 
and periodontal status are related to physical status alone (Cushing, Sheiham & Maizels, 
1986; Sheiham, Maizels & Maizels, 1987; Locker, 1988) and represent only an objective 
clinical assessment of oral health. They exclude self-assessment of health status in ·terms of 
personal, social and psychological impact (Cushing, Sheiham & Maizels, 1986; Locker, 
1988). 

Oral quality of life is a concept that captures both the social and psychological impact of 
oral disease on well-being (Gift & Redford, 1992). Many oral health researchers have 
demonstrated the direct correlation between oral health and quality of life (Cohen & Jago, 
1976; Giddon, 1978; Ettinger, 1987; Giddon, 1987; Shumaker & Giddon, 1989). Quality of 
life relates to the satisfaction of human needs for growth, well-being, self-esteem, freedom 
and the pleasures of meaningful relationships and meaningful work (US Panel on the Quality 
of American Life, 1980). The quality of life indicators were first introduced to the health 
field in the 1970s by health researchers and policy-makers who needed a method for 
assessing the impact of chronic disease that went beyond the limited measures of mortality 
and morbidity (Krupinski, 1980; Mosteller, 1981; Chambers & Macdonald, 1982; Kaplan & 
Bush, 1982; Selby et al. 1984; Bulpitt & Fletcher, 1985; Croog et al., 1986). 

The definition of health-related quality of life varies, but the emerging consensus in the 
literature identifies three major dimensions that should be included: physical symptoms, 
perception of well-being, and functional capacity (Levine & Croog, 1984; Wenger et al., 
1984). ICS II used the same dimensions in defining oral quality of life: the number of oral 
health symptoms, perception of oral well-being, and social and physical functioning as 
affected by oral health problems. 

Previous studies have investigated each of the three dimensions of oral quality of life. 
For example, some have examined pain and impairment due to oral health problems (Croog 
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et al., 1986; Cushing, Sheiham & Maizels, 1986; Reisine, l 988b; Reisine et al., 1989; 
Locker, l 992b; Soderfeldt, Palmqvist & Arnbjerg, 1993). Others have investigated self
assessed aesthetics and satisfaction with oral health as indicators of oral well-being (Nikias, 
1985; Cushing, Sheiham & Maizels, 1986; Ranta, Tuominen & Paunio, 1987). Still others 
have measured social and physical functioning using a range of indicators, including work 
performance (Rei sine, 1985; Croog et al., 1986; Rosenberg et al., 1988), school days lost and 
restricted activity (Gift, Reisine & Larach, 1992), and chewing and eating problems (Nikias, 
1985; Cushing, Sheiham & Maize ls, 1986; Rosenberg et al., 1988; Locker, 1992). No study, 
however, has systematically examined all three dimensions simultaneously. 

In ICS II, children and dentate adults were asked whether they had experienced the 
following oral health symptoms: a broken or chipped tooth or denture; gums that hurt or bled; 
sores on tongue, mouth or cheeks; a bad taste in the mouth or bad breath; gums that bled when 
brushed or flossed; teeth that ached or throbbed; teeth that hurt when eating or drinking hot 
or cold liquids or foods; or teeth that hurt when eating or drinking sweet foods or liquids. 
Edentulous individuals were asked only about the first four symptoms. 

There were two indicators for perceived oral well-being: perceived oral health, which 
referred to an individual's perception of the ~ondition of his or her teeth and gums as 
excellent, very good, good, fair, poor or very poor; and perceived appearance of the teeth, 
which denoted whether an individual liked the way his or her teeth or dentures looked very 
much, quite a bit, found them satisfactory, did not like the appearance much, or did not like 
it at all. 

For children, social functioning indicators were concerned with whether they avoided 
laughing or smiling because of the way their teeth looked; whether they avoided meeting 
people because of the way their teeth or gums looked; and whether other children joked about 
the way their teeth looked. The physical functioning indicator was whether the pain or 
discomfort of oral health problems had caused them to miss classes or school days during the 
previous year. 

For adults, social functioning indicators were: whether they avoided laughing or smiling 
because of unattractive teeth or gums; and whether they avoided conversation because of 
unattractive teeth, gums or bad breath. Physical functioning indicators were: whether pain 
or discomfort caused by oral health problems had limited their usual activities; whether they 
had trouble sleeping because of pain or discomfort from oral health problems; and whether 
they had problems chewing hard food. In addition, edentulous people were asked whether 
they experienced the following problems when wearing dentures: trouble talking clearly; 
difficulties with eating, improper fit of dentures, and soreness from dentures. 

Although the three dimensions of oral quality of life are all based on self-assessment 
they have very different characteristics. Oral health symptoms are the direct manifestation 
of clinical oral health problems. However, their perception and reporting are also related to 
the levels of tolerance and sensitivity of the individual concerned and of the society in which 
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he or she Ii ves. Oral well-being represents an individual's assessment of his or her oral health 
and of the appearance of his or her own teeth. The third dimension, social and physical 
functioning, illustrates the impact of oral health problems on various aspects of the 
individual's life. Again these may vary because of societal and individual differences. For 
example, given the same level of clinical oral health status, avoiding laughing or smiling 
because of the appearance of one's teeth or gums may be more widespread in a society where 
laughing and smiling is considered to be a more important function. Similarly, in a society 
where school absenteeism is more acceptable, children may be more likely to miss school as 
a result of oral health pain. Therefore, the three dimensions of oral quality of life may differ 
in various societies not only because they have varying levels of clinical oral health status and 
different oral health care systems, but also because they have distinct norms and values, 
which could result in different levels of sensitivity toward oral health symptoms and different 
attitudes toward oral functioning. 

10.1 /CS II findings 

Self-reported oral disease symptoms 

A strikingly high proportion of people had experienced at least one oral health symptom 
in the previous year (Table 10.1 ): at each site, at least 56% of children, 64% of adults aged 
35-44, and 45% of adults aged 65-74 reported symptoms. Yamanashi had the highest 
proportion of children reporting symptoms (85%) and those in Lodz the lowest (56% ). For 
adults aged 35-44, the proportions were highest in Erfurt and at the Lakota site (85% for 
each). For adults aged 65-7 4, the proportion was highest in Erfurt ( 67% ). Adults in 
Baltimore were the least likely to rep01t symptoms in both the younger (64%) and older 
(45%) age groups. These results indicate that having oral health symptoms is a fact oflife for 
the majority of children and adults in all countries. Reporting of symptoms was generally 
similar for children and adults aged 35-44 and was significant] y lower for adults aged 65-74 
at every site. However, a higher proportion of older adults were edentulous and therefore less 
likely to report problems. It should also be noted that, as described in Chapter 7, for both 
adult age groups, the highest proportions of edentulous individuals were found in New 
Zealand and at the Lakota site. 

Perceived oral well-being 

Substantial proportions of children and adults at some study sites perceived their oral 
health to be poor or very poor; in general, adults were more likely to perceive their health as 
poor than children (Table 10.1 ). Children in Yamanashi (17%) were the most likely to report 
poor or very poor oral health. The proportion at the Lakota site was also relatively high 
(10% ). In contrast, very few Erfurt children (1 % ) rep01ted poor or very poor oral health. 
About one-third of adults aged 35-44 in Yamanashi (39%), Lodz (33%) and at the Lakota 
site (40%) perceived their oral health to be poor or very poor. The proportion was 
significantly lower in New Zealand (7%) and Baltimore (8%). For adults aged 65-74, a high 
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Table 10.1 Oral health quality of life: symptoms of oral health problems and oral healt 
well-being, proportions expressed as a percentage of the sample• 

Well-being 
One or more 

Site symptoms of 
oral health problems 

Poor/very poor Dislike appearance 
perceived oral health of teeth or dentures 

Children Adults Adults Children Adults Adults Children Adults Adults 
12-13 35-44 65-74 12-13 35-44 65-74 12-13 35-44 65-74 

Erfurt, Germany 71 85 67 1 17 15 8 15 11 

(1.7) (1.6) (2.0) (0.3) (1.7) (1.5) (0.9) (1.5) (1.3) 

Yamanashi, Japan 85 76 NA 17 39 NA 38 59 NA 

(2.4) (2.1) NA (1.2) (2.5) NA (1.7) (1.6) NA 

New Zealand 73 77 50 4 7 4 17 19 13 

(1.7) (1.4) (2.2) (1.1) (1.1) (0.9) (1.7) (1.6) (1.5) 

Lodz, Poland 56 75 54 4 33 61 35 49 46 

(2.6) (2.1) (3.7) (0.8) (2.3) (2.2) (2.3) (2.1) (2.3) 

Baltimore, USA 75 64 45 6 8 9 19 13 12 

(2.6) (1.7) (1.7) (1.0) (1.1) (1.1) (2.1) (1.4) (1.1) 

IHS Navajo, USA 77 77 54 6 13 24 32 16 22 

(2.6) (2.0) (2.2) (1.1) (1.6) (1.9) (2.7) (1.7) (1.8) 

IHS Lakota, USA 77 85 56 10 40 39 27 41 26 

(2.1) (1.7) (3.2) (1.6) (2.4) (3.1) (2.4) (2.4) (2.8) 

IHS, Indian Health Service; NA, not applicable. 
• Figures in parentheses are standard error values. 

proportion in Lodz (61 % ) considered their oral health to be poor or very poor, fo11owed in 
descending order by the Lakota (39%) and Navajo (24%) sites. The older adults in New 
Zealand ( 4%) and Baltimore (9%) were the least likely to report poor or very poor oral health. 

Overa11, disliking the appearance of one's own teeth or dentures was common at a11 sites 
in some age groups (Table 10.1 ). Children in Yamanashi (38% ), Lodz (35%) and at the 
Navajo site (32%) were the most likely to report disliking the appearance of their teeth; 
children in Erfurt (8%) were the least likely to do so. For adults aged 35-44, a high 
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proportion in Yamanashi (59%) disliked the appearance of their teeth or dentures. The 
proportions in Lodz ( 49%) and at the Lakota site ( 41 % ) were also significantly higher than 
at the remaining sites. Among older adults, those in Lodz (46%) were the most critical 
followed by those at the Lakota (26%) and Navajo (22%) sites. 

Social functioning 

Laughing, smiling, meeting and interacting with people are daily activities crucial to 
normal social functioning. The ICS II data revealed that oral problems can notably impair 
these social activities (Table 10.2). For example, substantial numbers of children and adults 
at each study site reported avoiding laughing or smiling due to poor perceived appearance of 
teeth. The figure was more than 20% for children at the United States sites (Baltimore and 
the Navajo and Lakota sites). Although the proportions in Erfurt (7%) and Lodz (9%) were 
the lowest, they might still be considered "socially significant". 

At every site, at least I 0% of adults aged 35-44 also reported avoiding laughing or 
smiling (Table I 0.2). This problem was more evident among the Lakota ( 46%) and Navajo 
(34%), followed by those in Yamanashi (26%). For adults aged 65-74, those at the Lakota 
(38%) and Navajo (26%) sites wer~ both significantly more likely than those at other sites to 
avoid laughing or smiling. 

Talking is a primary daily social function which can also be impaired by oral health 
problems. Adults aged 35-44 at the Lakota (43%) and Navajo (34%) were very likely to 
avoid conversation because of oral health problems (Table I 0.2). The proportion was nearly 
as high in Yamanashi (31 % ). For older adults, those at the Lakota (36%) and Navajo (24%) 
sites were the most likely to avoid conversation; those in New Zealand very seldom (2%) 
experienced this problem. 

Children's oral quality of life was measured by two other indicators of social 
functioning: avoiding meeting others and experiencing their peers joking about their teeth. 
Navajo (20%) and Lakota (17%) children reported apprehension about meeting others 
because of the appearance of their teeth (Table I 0.2). About 10% of children in Yamanashi, 
New Zealand and Baltimore and at the Lakota site reported that others made jokes about their 
teeth. In Erfurt,joking was less frequently reported (2%). 

Physical functioning 

Attending school is an integral daily function for children, yet children at many sites 
reported missing classes or entire school days because of oral problems (Table I 0.2). More 
than one-third of Navajo (35%) children reported having missed school in the previous year 
because of pain or discomfort caused by oral health problems. This adverse effect was also 
widespread among children in Erfurt (23%) and Lodz (19%) and at the Lakota site (23%). 
Only the children in Yamanashi (2%) rarely ackno\vledged absenteeism due to oral problems. 
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Table 10.2 Oral health quality of life: social and physical functioning, proportions expressed as a percentage of 
the sample• 

Socl•I functioning Physic.I functioning 

Site 

Avoid laughing or emlllng Avoldconveratlon Avoid Otherw Min Had llmlted activity Had trouble Unable to 
due ID onl h•llh -ng Joka achool due due ID onl peln •i•plng due ID eh-hard-

Dlherw about too,.I o,.lpeln - oaln 

Children Adulb Adulb Adulb Adulb Children Children Children Adulb Adul1a Adulb Adulb Adu lb Adulb 
12-13 - 115-74 - 116-74 12-13 12-13 12-13 - 16-74 35-44 85-74 36-44 16-74 

Erfurt,Germany 7 10 7 4 4 5 2 23 10 • 3 1 7 34 

(0.6) (1.3) (1.1) (0.8) (0.8) (0.7) (0.4) '(1.1) (1.3) (1.0) (1.6) (1.0) (1.1) (2.0) 

Yamanahl, Japen 11 21 NA 31 NA 3 11 2 17 NA 8 NA 4 NA 

(1.6) (1.7) (2.3) (1.0) (1.1) (0.5) (1.4) (0.8) (0.6) 

N-Z.land 11 11 I 4 2 • 11 I 5 2 10 4 11 24 

(1.9) (1.1) (1.0) (0.8) (0.6) (1.7) (1.8) (1.0) (0.7) (0.6) (1.2) (0.9) (1.3) (2.2) 

Loclz, Poland I 11 12 I 7 I 5 11 14 12 4 I 25 12 

(1.1) (1.3) (1.4) (0.9) (1.3) (1.1) (0.8) (1.9) (14) (1.2) (1.8) (1.5) (1.7) (2.0) 

Baltlmore, USA 21 13 I I I 10 11 11 I 3 7 4 I 13 

(1.8) (1.5) (0.9) (1.1) (0.8) (1.5) (1.5) (1.9) (0.7) (0.5) (1.0) (0.7) (0.9) (1.0) 

IHS Navajo, USA 21 34 21 34 24 20 10 35 15 14 13 4 14 45 

(2.1) (2.2) (1.9) (2.3) (1.9) (2.3) (1.3) (2.7) (1.8) (1.6) (1.8) (0.9) (1.6) (2.2) 

IHS Lakota, USA 21 441 31 43 38 17 • 23 11 • 20 • 25 47 

(2.2) (2.4) (3.1) (2.4) (3.1) (2.0) (1.5) (2.3) (1.8) (1.8) (2.2) (1.9) (2.1) (3.2) 

IHS, Indian Health Service; NA, not applicable. 
• Figures in parentheses are standard error values. 

() 

~ 
~ 

I 
0 
i2 
r--
:t 
~ 
r--

~ 
~ 
::0 
n, 
C/) 

c;i 
~ 
~ 



10 ORAL QUALITY OF LIFE 

Pain or discomfort attributed to oral health problems limited the usual activities of 
relatively high proportions (14%-17%) of adults aged 35-44 in Yamanashi and Lodz and at 
the Navajo and Lakota sites, and somewhat lower proportions in Erfurt, Baltimore and New 
Zealand (5% -10%) (Table 10.2). For adults aged 65-74, the effects were Jess frequent 
except at the Navajo site and in Lodz. Those in New Zealand (2%) and Baltimore adults (3%) 
were the least likely of all adults to limit their activity because of oral pain. 

Oral pain and discomfort disturbed the sleep of about 20% of younger adults at the 
Lakota site and about 10% of those in New Zealand and at the Navajo sites (Table 10.2). This 
effect was less common in older adults; the highest proportion was 8% (at the Lakota site), 
the lowest 1 % (in Erfurt). 

Chewing serves an important role in nutritional intake and digestion, and consequently, 
in the maintenance of general health. Oral disease and poor dentition can impair chewing. 
Some 25% of younger adults in Lodz and at the Lakota sites reported inability to chew hard 
foods, while the proportion was less than 10% in Erfurt, Yamanashi and Baltimore (Table 
10.2). Chewing problems were much more extensive among older adults at all sites; 
impaired ability was highest in Lodz (62%) and at the Lakota(47%) and Navajo (45%) sites, 
and lowest in Baltimore (13%). 

Table I 0.3 summarizes data on how wearing dentures affected quality of life. 
Significant proportions of adults reported wearing full or partial dentures: for younger adults, 
20% or more in Erfurt, New Zealand and Lodz and at the Lakota site; for older adults, higher 
proportions ranging from 36% (Navajo) to 84% (New Zealand and Erfurt). 

The ability of denture wearers to speak clearly was particularly problematic among 
younger adults in Yamanashi (85%) and at the Navajo site (80%), and older adults at the 
Navajo site (79%). The proportion in younger adults was much lower at other sites (6%-
30%). For older adults the proportions were lowest in New Zealand (6%) and Baltimore 
(7%). 

A more prevalent problem with dentures at many sites was difficulty in eating (Table 
I 0.3). For younger adults, those in Yamanashi (74%) and at the Navajo site (79%) had the 
highest proportions while those in New Zealand, Lodz and Baltimore were less affected. For 
older adults, those at the Navajo site (77%) had the most problems, while again those in New 
Zealand and Baltimore had the least. 

Soreness and poor fit were also fairly common among denture wearers at most sites for 
both age groups. Reports of soreness ranged from a low of 9% for adults aged 35-44 in Lodz 
to a high of 27% for Lakota adults aged 65-74. Poorly fitting dentures were especially 
common among younger adults in Yamanashi (70%) and at the Navajo site (67% ), and older 
adults at the Navajo (72%) and Lakota (45%) sites. 

In summary, the proportion wearing dentures varied considerably from site to site but 
was 50% or higher in older adults at all except the Navajo site. For younger adults, those in 
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Table 10.3 Oral health quality of life for adults wearing dentures, proportions expressed as 
a percentage of the sample • 

Problems wearing dentures 

Site 

Wearing denturN Problems Dlfflculty Sor11n ... Poor flt 
spuklng clearly Eating 

Adults Adults Adults Adults Adults Adults Adults Adults Adults Adults 
35--44 116-74 35--44 86-74 35--44 86-74 35--44 116-74 35--44 86-74 

Erfurt, Germany 23 84 10 18 32 35 23 25 31 35 

(1.8) (1.5) (2.6) (1.7) (4.2) (2.2) (3.7) (2.0) (4.1) (2.2) 

Yamanuhl, Japan 7 NA 85 NA 74 NA 23 NA 70 NA 

(1.0) (5.4) (5.6) (6.7) (6.6) 

New Zealand 24 84 9 8 21 17 23 22 23 25 

(2.0) (1.6) (2.1) (1.1) (2.9) (2.0) (4.0) (1.9) (2.7) (2.4) 

Lodz, Poland 25 70 11 19 17 38 9 25 12 25 

(1.7) (2.0) (3.1) (2.2) (2.6) (2.5) (2.1) (2.7) (2.4) (2.5) 

Baltlmor11, USA 9 83 10 7 14 15 18 13 19 21 

(1.1) (1.9) (3.2) (1.0) (4.1) (1.6) (3.8) (1.6) (4.8) (1.7) 

IHS Navajo, USA 4 38 80 79 79 n 21 20 87 72 

(0.9) (2.1) (9.7) (3.0) (9.8) (3.1) (10.7) (3.0) (11.0) (3.3) 

IHS Lakota, USA 20 54 30 27 39 30 20 27 35 45 

(1.9) (3.1) (5.0) (3.5) (5.2) (3.8) (4.2) (3.5) (5.1) (4.0) 

IHS, Indian Health Service; NA, not applicable. 

• Figures in parentheses are standard error values. 

Yamanashi and at the Navajo site, although least likely to have dentures, generally reported 
denture-related problems the most frequently. For older adults, the highest proportion 
reporting problems was at the Navajo site; the lowest proportions were in New Zealand and 
Baltimore. 

10.2 Discussion 

ICS II revealed profound social and psychological impacts of oral health problems on 
quality of life which are not obvious from clinical measures of oral disease. The results 
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indicate the universal nature of these problems, which were present in all age groups at all 
seven sites despite their wide range of characteristics. 

The rankings of the three dimensions of oral quality of life varied by site, and were not 
logically consistent. For example, Erfurt children fared best for all aspects but physical 
functioning: they were the least likely to perceive their oral health as poor, dislike the 
appearance of their teeth, avoid laughing or smiling, or to be a perceived target of jokes about 
their teeth. However, they were very likely to report absenteeism from school due to oral 
pain. Comparing the overall oral quality oflife with overall clinical oral health status by site 
(see Chapter 7) also revealed the discrepancies in the rankings. Erfurt children had a low 
mean number of decayed teeth, the lowest proportion with calculus, and the lowest 
proportion with handicapping malocclusion. The high ratio of absenteeism despite relatively 
good oral quality of life measures may reflect the influence of cultural or societal values and 
norms. At the opposite extreme, children in Yamanashi were the most likely to report one or 
more symptoms of oral health problems, poor or very poor perceived oral health, and 
disliking the appearance of their teeth. Yet, they were the least likely to admit to school 
absenteeism due to oral health problems. In keeping with their reports of relatively poor oral 
health, Yamanashi children also had the greatest mean DMFf, and moderately high numbers 
and proportions of decayed teeth. Children in Lodz also showed a contrast between oral 
quality oflife and physical oral health status. While they had the greatest number of decayed 
teeth among the children studied, they were the least likely to report one or more oral health 
symptoms. The inconsistencies in Yamanashi and Lodz may again reflect societal and 
cultural factors. 

Navajo children were the most likely of all children to report avoiding laughing or 
smiling, avoiding meeting others due to the appearance of their teeth, and being absent from 
school due to oral problems. They also had the highest proportions with handicapping 
malocclusion and calculus and the highest level of moderate fluorosis. These physical 
problems seem to have affected their social functioning in terms oflaughing and smiling and 
meeting others. However, their high rate of school absenteeism due to oral pain did not 
correspond with their dentition status, as expressed by DMFf, as they did not have a high 
level of dental caries in comparison with children at other sites. 

Lakota children too fared poorly in terms of avoiding laughing or smiling and avoiding 
meeting others. They also fared poorly in terms of their perceived well-being and 
absenteeism from school. Like Navajo children, Lakota children also had a relatively high 
proportion with handicapping malocclusion, which corresponds \Vith their greater likelihood 
of avoiding laughing, smiling, or meeting others. However, their mean DMFf, although 
greater than that of Navajo children, was not one of the highest. Furthermore, they had one 
of the lowest rates of calculus. Therefore, their poor perceived oral health status and 
absenteeism seem to be a result of other societal or cultural factors (e.g. societal acceptance 
of school absenteeism due to oral pain) rather than their physical oral health status. 

For both age groups, adults in Baltimore and New· Zealand generally fared the best in 
measures of oral quality of life. Clinically, those in Baltimore had the lowest mean number 
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of decayed and missing teeth and relatively small proportions with periodontal pockets of 6 
mm or more. Those in New Zealand also had one of the lowest numbers of mean decayed 
teeth and relatively small proportions with deep periodontal pockets. Although both age 
groups in New Zealand had the highest proportions of edentulous individuals, these 
individuals reported relatively few problems when wearing their dentures in comparison 
with other sites, so that there was no marked negative impact on their oral quality of life 
assessments. 

Adults in both age groups in Lodz ranked low in their oral well-being and some 
measures of functioning. Clinically, adults aged 35-44 had the greatest mean numbers of 
untreated decayed teeth and missing teeth, while those aged 65-74 had the greatest number 
of missing teeth. There was an apparently good periodontal status, possibly due to a high 
level of extraction of affected teeth, which may also have distorted relationships with oral 
quality of life. 

Similarly adults.at the Navajo and Lakota sites consistently fared poorly in many of the 
measures of the oral quality of life. These results correspond to their relatively poor status 
in terms of untreated decayed and missing teeth and their poorer periodontal status. 

This examination of the three dimensions of oral quality oflife and the comparison with 
clinical oral health status provides some insight into the social dimensions of oral health 
problems. However, research to develop valid and reliable indicators to capture the 
dimensions of oral quality of life has so far been limited (Gift & Redford, 1992) and it is not 
possible to compare the results of ICS II with other studies as there has been no systematic 
documentation of the impact of oral disease on quality of life (Sheiham & Croog, I 98 I; 
Nikias, 1985; Ettinger, 1987). More research to measure accurately the impact of oral 
disease on quality of life is a priority. 
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11 Oral Quality of Life by Social Group 
Chen, M., Andersen, R. and Harmon, P. 

In addition to comparing oral quality oflife across the seven study sites (see Chapter l 0), 
ICS II examined and compared social group differences for each of the three dimensions: 
selt:reported oral disease symptoms, oral well-being, and social and physical functioning. 

11.1 Literature review 

Previous research concerning social characteristics and oral quality of life is scarce. 
Most of the studies were conducted in Canada, European countries including England and 
countries in Scandinavia, and the lJ nited States. Their findings are not consistent and it is not 
clear whether the inconsistencies reflect differences in methods, measures or analytic 
techniques, or real differences according to the location and time of the studies. 

Self-reported oral disease symptoms 

Bailit (1987), using the United States Rand Health Insurance Experiment Study, found 
that females, less educated individuals, and lower income individuals in the United States 
were more likely to report symptoms of oral pain. Similarly, in Ontario, Canada, Locker 
(1992) found that adults who were female, less educated and with low income were more 
likely to report this symptom. However, Cushing, Sheiham and Maizels (1986) found that, 
although one-half of their adult English sample experienced discomfort and one-quarter had 
suffered oral pain in the previous year, there were no significant differences between the 
sexes in prevalence of problems. 

Perceived oral well-being 

Studies that addressed differences between the sexes in perceived oral well-being have 
not provided consistent results. Reisine and Bailit' s (1980) study of adults employed in two 
large United States insurance companies found that females were more likely than males to 
perceive their oral health as poor. However, a study conducted in Finland (Ranta, Tuominen 
& Paunio, 1987) found that males were more likely to report poor oral health status. Further, 
ICS I, which studied the level of satisfaction with teeth and gums among children aged 13-
14 (Amljot et al., 1985), found no significant differences between boys and girls at any of the 
ICS I study sites: Baltimore, USA; Ontario, Canada; Sydney, Australia; Hannover, the 
former Federal Republic of Germany; Yamanashi, Japan; Canterbury, New Zealand; Dublin, 
Ireland; Trondelag, Norway; Leipzig, the former German Democratic Republic; and Lodz, 
Poland. For adults, ICS I found different patterns. Men tended to be more satisfied with their 
gums in Hannover and Ontario, but in Yamanashi, it was the women. Men were more 
satisfied with their teeth in Leipzig, the non-metropolitan areas of Hannover, Sydney and 
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metropolitan Trondelag. In Yamanashi, however, women in metropolitan areas and men in 
the non-metropolitan areas tended to be more satisfied. 

The findings concerning education and income differences in satisfaction with oral 
health have also been inconsistent. Reisine and Bail it ( 1980) reported that older men in upper 
socioeconomic groups tended to have a more positive view of their oral health than those in 
lower groups and with less education. However, Cushing, Sheiham and Maizels ( 1986) 
found no significant social class differences among adult English factory workers in 
perceived oral health status or perceived oral appearance. 

Locker ( I 992b) reported that older adults in Ontario, Canada who were dissatisfied with 
the appearance of their teeth or dentures were more likely to be in low income and low 
education groups. A study of Finnish adults (Ranta, Tuominen & Paunio, 1987) found that 
higher income subjects were more likely to be satisfied with their oral health. 

ICS I (Arnljot et al., 1985) found some group differences for children at several sites, 
with those in higher socioeconomic groups more likely to be satisfied with their teeth or 
gums. ICS I also found some difference in satisfaction with gums among adults. For 
example, in Baltimore, adults with a high social position were more satisfied ~ith their gums. 
However, in Yamanashi, those with a low social position were the most satisfied. The pattern 
for satisfaction with teeth was more consistent: adults with a high social position were more 
satisfied than their counterparts in lower social positions in many areas, including Baltimore 
and non-metropolitan Yamanashi. 

Social and physical functioning 

Studies concerning the impact of oral health problems on the level of functioning among 
social groups have also yielded inconsistent patterns. Studies in the United States (Bailit, 
1987) and England (Cushing, Sheiham & Maizels, 1986) showed that women were more 
likely than men to experience difficulties in communicating with others due to oral health 
problems. The English study also showed that communication problems ( a composite index 
of problems in talking, laughing, smiling or kissing) in men were more prevalent in manual 
than in non-manual workers. In contrast, a study of Medicaid oral health patients in the 
United States (Rosenberg et al., 1988) reported no significant sex or education level 
differences in terms of pain, ability to chew or engaging in conversation. Likewise, Locker 
and Grushka (1987) found no significant differences in reported behavioral impacts of oral 
pain between men and women or between older and younger adults in Toronto, Canada. 
However, Locker (1992) reported significant differences in ability to chew hard foods for a 
sample of older adults in Ontario, Canada: women, adults of lower education levels and 
adults in lower income groups were more likely to have problems than others. Locker also 
analysed the subjective measure of "dissatisfaction with ability to chew" for this sample and 
found that those who were dissatisfied were likely to be in low income or education groups. 
He reported that income was a strong predictor of dissatisfaction for this oral functioning 
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measure. Similarly, Ranta, Tuominen and Paunio (1987) reported that, in Finland, dentate 
adult women and people in high income groups were more likely to be able to chew hard 
foods than dentate men or those in lower income groups. 

11.2 /CS II findings 

Self-reported oral disease symptoms 

Females in most age groups and at most sites were more likely than males to report oral 
disease symptoms (Table I 1. I). These differences between the sexes were significant for 
every age group in Erfurt, for children at the IHS sites, and for adults aged 65-74 in New 
Zealand. There was one exception to this pattern: in older adults at the Navajo site, women 
(49%) were significantly less likely to report symptoms than men (60%). 

There were no significant differences in the proportions of children reporting symptoms 
in relation to their fathers' education (Table I I. I). Similarly, there were few significant 
education differences in adults. Where the differences were significant (i.e. for younger 
adults at the IHS sites and older adults in New Zealand), the high education groups were more 
likely to report one or more symptoms than the medium or low education groups. Neither 
was income significantly related to oral health problems at most sites and where it was, there 
was no consistent pattern. 

For children and for adults aged 35-44, there were no significant differences between 
those who had and those who did not have a usual source of oral health care (Table I 1. I). 
Among adults aged 65-74, there was a consistent pattern: individuals with a usual source 
more frequently reported having symptoms. In Erfurt, New Zealand and Lodz, the 
differences were significant. 

Perceived oral well-being 

For all age groups at all study sites there were no consistent or significant differences 
between males and females in the proportions who considered their oral health to be 
poor or very poor (Table I I .2). 

Less educated people at most sites and in all age groups were likely to perceive their oral 
health as poor or very poor. The exceptions were Yamanashi and New Zealand, where there 
were no significant differences in perceived health for any age group. In Erfurt and Lodz and 
at the Lakota site, the proportion of children reporting poor or very poor perceived oral health 
was considerably higher for those whose fathers had low education levels. In Baltimore and 
at the Navajo and Lakota sites, most adults with low education of both age groups had 
significantly higher proportions who considered their oral health to be poor or very poor. 
Also, in Erfurt significantly higher proportions of adults with low education had poor or very 
poor perceived oral health. 
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Table 11.1 Proportion of children and adults having one or more symptoms of oral health 
problems, by socioeconomic group, expressed as a percentage of the sample 

Usual source 
Sex Eduatlon • Income of care 

Age group •nd site Total Male Fem•I• No •nawer Low Med. High Low Med. High Yn No 

Children, 12-13 

Erfurt, G•rm•ny 71 66 76" .. 72 81 71 62 NA NA NA 72 67 

Y•m•nuhl, Jepan 85 86 84 84 88 84 85 NA NA NA 84 78 

N-Z.•land 73 73 73 NA NA NA NA NA NA NA 72 71 

Lodz, Pol•nd 56 51 60" 57 62 48 46 NA NA NA 59 61 

Baltlmore, USA 75 75 75 75 79 67 72 NA NA NA 73 76 

IHS N•vajo, USA 77 72 81" 79 76 72 75 NA NA NA 78 71 

IHS Lakote, USA 77 72 83"" 81 81 75 67 NA NA NA 74 77 

Adults, 35--44 

Erfurt, Germ•ny 85 81 as· NA 83 83 88 84 85 85 84 88 

Y•manuhl, Japan 76 77 76 NA 73 78 76 78 76 74 78 73 

N-Z.•land 77 77 77 NA 75 78 78 80 78 76 80 70 

Lodz, Poland 75 72 78 NA 72 77 77 76 77 74 75 76 

Baltlmore,USA 64 60 67 NA 67 65 58 67 63 63 64 67 

IHS Nav•Jo, USA 77 74 79 NA 69 76 83" 71 83 75• 76 85 

IHS Lakote, USA 85 84 87 NA 86 78 91" 88 80 91" 85 93 

Adults, 65---74 

Erfurt, Germany 67 60 10· NA 67 68 67 65 65 79• 69 53• 

N-Zealand 50 45 54• NA 47 43 58" 46 48 56 62 39••• 

Lodz, Pol•nd 54 51 57 NA 51 53 60 53 59 54 61 45• 

B•ltlmore,USA 45 44 46 NA 44 45 46 47 43 45 46 40 

IHS N•vajo, USA 54 60 49• NA 58 46 52 55 49 58 55 53 

IHS Lakote, USA 56 53 58 NA 54 50 64 53 50 65 58 47 

Med., medium; IHS, Indian Health Service; NA, not applicable 
* Po;0.05; ** P,0.01; ... P,0.001 

• Education variable for children is the father's education level 

As with education, large and significant income differences occurred at the United 
States sites for both younger and older adults: the lower income groups were much more 
likely than higher income groups to have poor or very poor perceived oral health. Elsewhere, 
the differences were small and insignificant (except among adults aged 35-44 in New 
Zealand). 

In all age groups at the majority of sites, groups not having a usual source of oral health 
care had worse perceived oral health, although the differences were only significant for 
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Table 11.2 Proportion who have poor or very poor perceived oral health, by socioeconomic 
group, expressed as a percentage of the sample 

Sex Education' Income Usual aoul'C9 
afcare 

Age group and alla Total Mai. Female No answer Law Med. High Law Med. High Ya Na 

Children, 12-13 

Erfurt, G111T11any 2 2 2 o·· NA NA NA 

Yamanuhl, Japan 17 17 17 21 13 15 15 NA NA NA 17 16 

New Zealand 4 3 NA NA NA NA NA NA NA 4 6b 

Ladz, Poland 4 3 4 4 4 3 0 .. NA NA NA 3 Ei 

Balllma19,USA 4 7 7 5 5 NA NA NA 3 11 

IHS Navajo, USA 6 7 7 NA NA NA 5 14 

IHS Lakala, USA 10 10 14 8 4 4• NA NA NA 7 15 

Adults, 35--# 

Erfurt, G111T11any 17 17 17 NA 32 15 14 .. 17 17 17 15 34• 

Yamanuhl, Japan 39 37 40 NA 36 41 36 37 37 38 39 38 

New Zealand 7 8 6 NA 7 7 7 13 4 7" 5 14•• 

Ladz, Poland 33 34 32 NA 39 32 26 38 33 28 29 44 .. 

Balllma19, USA 8 7 NA 14 4 3••• 16 7 1"" 6 25"" 

IHS Navajo, USA 13 11 15 NA 16 18 6"" 19 17 5"" 12 23 

IHS Lakata, USA 40 42 38 NA 53 35 32·· 57 34 26 ... 38 55 

Adults, 65-74 

Erfurt, G111T11any 15 16 14 NA 16 15 16 13 17 15 15 

New Zealand 4 5 4 NA 7 4 2 4 3 4 5 

Ladz, Poland 61 63 59 NA 66 60 55 62 58 60 58 63 

Balllma19,USA 8 11 NA 14 8 5u 14 8 5• 8 15" 

IHS Navajo, USA 24 28 21 NA 26 24 22 28 25 11""" 25 22 

IHS Lakata, USA 39 38 40 NA 51 34 25 .. 47 38 27" 36 48 

Med., medium; IHS, Indian Health Service; NA, not applicable 
* P;;0.05; ** P;;0.01; - P;;0.001 
• Education variable for children is the father's education level. 
• Cell size ,c; 25. 

adults aged 35-44 in Erfurt, New Zealand and Lodz, and for adults of both age groups in 
Baltimore (Table 11.2). 

At all sites in almost every age group females were more likely to dislike the appearance 
of their teeth than males (Table 11 .3 ). The differences were significant for children in Erfurt 
and at both IHS sites and for adults aged 35-44 in Baltimore. 
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Table 11.3 Proportion who disliked the way their teeth looked, by socioeconomic group, 
expressed as a percentage of the sample 

Sex Educ•tlon' Income Ueu•I eource 
of care 

Age group •nd elte 

Tot.I M•le F11m•le No answer Low Med. High Low Med. High Y• No 

Childran, 12-13 

Erfurt, Germ•ny 8 6 11· 9 16 7 3 .. NA NA NA 9 5 

Y•m•nHhl, J•p•n 38 34 42 39 49 37 33 NA NA NA 37 40 

NewZnl•nd 17 14 21 NA NA NA NA NA NA NA 18 13b 

Lodz, Pol•nd 35 31 39 37 34 34 26 NA NA NA 35 34 

B•ltlmore,USA 19 18 20 21 26 10 14 .. NA NA NA 15 30· 

IHS N•vmJo, USA 32 23 40 .. 34 37 27 29 NA NA NA 32 37 

IHS Lmkot., USA 27 21 32· 31 21 27 19 NA NA NA 27 26 

Adults, 35--44 

Erfurt, Germ•ny 15 13 18 NA 24 13 14 15 16 14 14 34• 

_Y•m•nHhl, J•p•n 59 58 61 NA 61 63 54 63 57 51 60 58 

N11wZnl•nd 21 18 24 NA 16 24 20 33 20 10· 19 30• 

Lodz, Poland 49 46 52 NA 49 53 45 52 42 48 46 50· 

B•ltlmore, USA 13 10 15• NA 23 9 3••• 25 10 5 .. 11 33••• 

IHS N11v11Jo, USA 16 14 19 NA 19 19 15 19 20 13 17 19 

IHS Lmkot., USA 44 45 42 NA 55 41 37 .. 52 45 31 .. 44 47 

Adults, 65--7 4 

Erfurt, Germ•ny 16 14 17 NA 18 9 13 16 14 15 15 43b• 

NewZnl•nd 17 15 19 NA 16 13 18 14 21 15 16 27 

Lodz, Polmnd 62 60 64 NA 65 62 61 66 57 60 56 74• 

B•ltlmor9.USA 16 15 17 NA 23 12 13• 28 14 11 .. 14 35••• 

IHS N•v11Jo, USA 30 27 33 NA 34 27 24 36 24 25 31 32 

IHS Lmkot., USA 51 56 46 NA 63 40 44 58 57 39 45 75• 

Med., medium; IHS, Indian Health Service; NA, not applicable 
* P'.;;0.05; - P'.;;0.01; ·- P'.;;0.001 
• Education variable for children is the father's education level. 
• Cell size ,,; 25. 

All the significant differences indicated that less educated people were more likely to 
dislike the appearance of their teeth. Children whose fathers had lower education levels in 
Erfurt and Baltimore were significantly more likely than either middle or high level groups 
to dislike the way their teeth looked. Similarly, Lakota adults aged 35-44 and Baltimore 
adults in both age groups with lower education levels were significantly more likely to 
express their dislike. 
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Significant income group differences occurred mostly at the United States sites, among 
Lakota adults aged 35-44 and Baltimore younger and older adults (Table 1 1 .3). Among New 
Zealand adults aged 35-44, those in the low income group were also significantly more likely 
to dislike the way their teeth look than those in the middle and high income groups. 

At most sites, adults without a usual source of oral health care were more likely than 
those with a usual source to dislike the appearance of their teeth or dentures (Table 11.3). The 
relationship was not so clear for children. Only in Baltimore were children without a usual 
source more likely (30%) to dislike the way their teeth look than those with (15% ). However, 
this pattern was more consistent among adults and was significant for both adult age groups 
in Baltimore and Lodz, as well as among younger adults in Erfurt and New Zealand and older 
adults in Erfurt and at the Lakota site. 

Social and physical functioning 

Females were generally more likely to avoid laughing or smiling because of the 
appearance of their teeth than males (Table 11.4). This difference was significant for 
children in Erfurt (9% female, 5% male) and New Zealand (23%, 14%), adults aged 35-44 
in New Zealand (14%, 9%), and adults aged 65-74 in Lodz (14%, 10%). 

Differences according to the education of their fathers in the proportions of children who 
avoided laughing or smiling owing to the way their teeth or gums looked were not significant. 
However, at the United States sites, children having fathers with lower education were 
generally more likely to avoid laughing or smiling. 

Among adults, there were large and significant education group differences at the 
United States sites: lower education groups of younger adults at all three sites and of older 
adults in Baltimore and at the Navajo site were significantly more likely than higher 
education groups to report avoiding laughing or smiling. While not significant, the 
differences at other sites also indicated more avoidance among less educated adults. 

Adults in lower income groups were also more likely to avoid laughing or smiling at 
several sites. The difference was significant for younger adults at the three United States sites 
and older adults at the Navajo site. Elsewhere the trend was in the same direction but the 
differences were not significant except for younger adults in Erfurt. 

Differences between those having and those not having a usual source of oral health care 
for this social functioning indicator were not consistent. Lakota children were significantly 
more likely to avoid laughing or smiling if they had a usual source of care (26%) than if they 
did not (11 % ), while for adults aged 35-44 in Baltimore it was those who did not have a usual 
source who were more likely to avoid laughing and smiling (26% compared with 11 % ). No 
other differences were significant. 
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Table 11.4 Proportion who avoided laughing/smiling, by socioeconomic group, expressed 
as a percentage of the sample 

Sex Education• Income U•u•I •ource 
ofc•"' 

Age group •nd •lte Tot.I 

M•le Fem•I• No Low Med. High Low Med. High Yn No 
anawer 

Children, 12-13 

Erfurt, Genn•ny 7 5 9• 7 8 5 8 NA NA NA 7 5 

Y•m•naehl, J•pan 16 13 18 15 17 15 17 NA NA NA 17 13 

N-Zllaland 18 14 23· NA NA NA NA NA NA NA 18 12" 

Lodz, Poland 9 9 9 10 10 5 11 NA NA NA 10 4 

Baltimore, USA 21 16 25 19 25 15 20 NA NA NA 18 27 

IHS Navajo, USA 26 24 27 26 34 26 20 NA NA NA 25 27 

IHS Lakote, USA 21 21 22 22 30 15 19 NA NA NA 26 11 .. 

Adults, 35--44 

Erfurt, Germany 10 9 11 NA 13 10 9 13 10 5• 10 15 

Yam•naahl, Japan 26 22 30 NA 29 27 22 29 26 20 27 24 

N-Zllaland 11 9 14" NA 13 12 10 14 11 11 10 16 

Lodz, Poland 11 10 13 NA 15 10 7 16 11 7 9 17 

B•ltlmol'll,USA 13 11 15 NA 21 11 4 .. 24 10 6 .. 11 26 .. 

IHS N•v•Jo, USA 34 30 37 NA 40 38 26· 39 39 25" 34 37 

IHS Lakota, USA 46 42 50 NA 61 43 38" .. 64 42 30· .. 45 58 

Adults, 65-74 

Erfurt, Germany 7 8 6 NA 6 8 6 5 9 8 7 4 

N-Zllaland 6 5 7 NA 5 5 7 6 5 8 6 7 

Lodz, Poland 12 10 14" NA 11 15 9 .. 13 11 12 11 13 

Baltimol'll,USA 9 8 10 NA 13 9 3• .. 13 8 7 8 14 

IHS Navajo, USA 26 22 29 NA 30 25 10· 34 17 11· .. 27 26 

IHS Lakota, USA 38 34 40 NA 35 45 33 41 31 37 39 35 

Med., medium; IHS, Indian Health Service; NA, not applicable 
* P'.:;0.05; - P'.:;0.01; - P'.:;0.001 
• Education variable for children is the father's education level. 

• Cell size ~ 25. 

There were no significant differences between men and women in their ability to chew 
hard foods, with the exception of older adults in Erfurt where a greater proportion of women 
(39%) than men (24%) reported that their chewing was impaired (Table 11 .5). 

Less educated adults at most study sites were more likely than adults in higher education 
groups to have their chewing ability impaired. The differences were significant for adults 
aged 35-44 in Erfurt and New Zealand and among both younger and older adults at the 
Baltimore and Lakota sites. 
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Table 11.5 Proportion of adults who were unable to chew hard foods, by socioeconomic 
group, expressed as a percentage of the sample 

Sex Education lncom• Uaual 11ourc• 
of care 

Age group and Total M11le Fama la Low Med. High Low Med. High Y•• No 
11lta 

Adults35-44 

Erfurt, Genneny 7 5 9 16 6 3•• 10 7 2 .. 7 7 

Yamanahl, 4 4 3 4 5 2 5 5 4 3 
Japan 

New Zealand 11 12 10 14 14 7• 17 10 10 8 20 .. 

Lodz, Poland 25 22 28 30 22 21 28 24 24 26 25 

Baltimore, USA 6 4 7 10 4 3• 9 5 3 6 7 

IHS Navajo, USA 14 13 15 13 16 13 13 18 11 14 16 

IHS Lakotll, USA 25 25 25 34 19 22· 30 27 14 .. 24 37 

Adults, 65-74 

Erfurt, Genneny 34 24 39' .. 34 33 31 38 29 25· 31 57' .. 

New Zealand 24 22 25 22 26 22 21 24 25 19 29· 

Lodz, Pol11nd 62 62 61 69 61 56 63 65 54 63 60 

Beltlmora, USA 13 12 15 21 11 5 ... 23 9 g• .. 10 25 ... 

IHS Navajo, USA 45 44 46 50 40 40 47 45 37 45 47 

IHS Lakotll, USA 47 53 43 56 47 32·· 49 55 35 47 49 

Med., medium; IHS, Indian Health Service 
* l',;;0.05; ** P,;;Q.01; ... P,;;Q.001 

Similarly, low income adults at most sites reported having more trouble chewing hard 
foods than those in middle or high income groups. The differences were significant for Erfurt 
adults of both age groups, Baltimore adults aged 65-74, and Lakota adults aged 35-44. 

Adults with a usual source of oral health care had fewer chewing problems than those 
without a usual source at the majority of sites (Table 11.5). In Erfurt, New Zealand and 
Baltimore, the inability to chew hard foods was significantly more common among adults 
aged 65-74 who lacked a usual source than their counterparts with a usual a source of care. 
Among adults aged 35-44, this difference was only significant in New Zealand. 

11.3 Discussion 

Social group differences for the three dimensions of oral quality of life at all the ICS II 
sites are summarized in Table 11.6. The largest number of significant differences was found 
for measures of oral well-being: 20 for perceived oral health status, and 20 for those who 
disliked the way their teeth looked. There were somewhat fewer significant differences for 
the self-reported oral disease symptoms dimension (17) and for social and physical 
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functioning ( 17 for avoiding laughing or smiling, and 13 for being unable to chew hard food). 

Of particular interest were the significant relationships between the reporting of oral 
disease symptoms and education, income, and having/not having a usual source of oral 
health care, which were nearly always the direct opposite of those between the other quality 
oflife measures and these social characteristics. High education and income level and having 
a usual source of care were significantly related to the reporting of more symptoms, while for 
other measures low education and income and not having a usual source of care were 
generally associated with lower quality of life. This phenomenon may reflect the greater 
propensity of those in higher education groups to report their symptoms than to experience 
such symptoms. 

In addition, smaller proportions of adults aged 65-74 in Erfurt, New Zealand and Lodz 
who did not have a usual source of oral health care reported having oral disease symptoms 
than their counterparts with a usual source of care. Further examination of the data shows 
that the group without a usual source contained a higher proportion of edentulous individuals 
(72% compared to 25% in Erfurt; 87% compared to 37% in New Zealand; and 52% 
compared to 32% in Lodz). As expected, the proportion of edentulous older adults reporting 
symptoms was smaller than that of dentate adults (47% compared to 75% in Erfurt; 43% 
compared to 62% in New Zealand; and 35% compared to 67% in Lodz). The lower 
proportions reporting oral disease symptoms among older adults who had no usual source of 
oral health care can therefore be partially explained by the fact that many of them were 
edentulous and thus did not perceive a need for a usual source of care. 

In contrast, at sites exhibiting significant group differences in oral well-being and 
functioning variables, it was the low education groups, low income groups, and the group 
without a usual source of oral health care that had a higher proportion of oral quality of life 
problems. In addition, females tended to have lower quality oflife scores for all dimensions. 
Nevertheless, the social group differences in terms of these two dimensions of oral quality of 
life were more likely to be significant at some study sites than at others. Overall, the United 
States sites, as expected, had more social group differences. Although, as described in 
Chapter I 0, Baltimore was among the best of all study sites in respect of many measures of 
oral quality oflife dimensions, it also showed the greatest inequalities between social groups 
for many of these measures. IHS sites, which showed poor results for many measures, also 
exhibited some of the greatest social inequalities for several of them. 

In contrast, the oral health care system in Yamanashi seems to have been successful in 
alleviating inequality or preserving equality among various social groups (although the 
overall level of oral quality of life in Yamanashi was not particularly high). For example, 
although Yamanashi children reported oral disease symptoms more frequently than those at 
any other site, had the highest level of poor perceived oral health, and the highest proportion 
who disliked the appearance of their teeth, there were no significant or consistent differences 
between any social groups for the quality oflife measures (Table 11.6). This result counters 
expectations that education group differences in oral quality of life might exist for 
Yamanashi children because of the significant education group differences in the number of 
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Table 11.6 Significant social group differences in oral health quality of life, by site 

Age groups with slgnlflcant differences• 

Quality of life measure Group with worst quality 

Erfurt, Yamanashi, New Lodz, Baltimore, IHS Navajo, IHS Lakota, 
Gennany Japan Zealand Poland USA USA USA 

Proportion reporting one or Sex: female C,M,O None 0 None None c.o c 
more aymptoma 

Education: high None None 0 None None M M 
Income: high 0 None None None None M M 
Usual source of care: yes 0 None 0 0 None None None 

Proportion reporting oral Sox: no difference None None None None None None None 
health u poor or very poor 

Education: low C,M None None c M,O M C,M,O 
Income: low None None M None M,O M,0 M,O 
Usual source ol care: no M None M M M None None 

:. 

Proportion reporting dlallk• Sex: female c None None None M c c 
of look• of teeth or denturea 

Education: low c None None None C,M,O None M 

I I; Income: low None None M None M,O Nonce M 
Usual source of care: no M,O None M None C,M,O Nono 0 

~ 
r-

Proportion that avoided Sex: female c None C,M 0 None None None 0 
laughing or smlllng §; 

Education: low None None None 0 M,O M,O M r-

Income: low M None None None M M,0 M ; 
-.::: 

Usual source or care: no None None None Nond M None c a 
"TJ 
r-

Proportion unable to chew Sex: female 0 None None None None Nono None ~ hard 
food (adults only) Education: low M None M None M,O None M,O OJ 

-.::: 
Income: low M None None None 0 None M (rJ 

Usual source of care: no 0 None M None 0 None None a 
(") 

:t: 
IHS, Indian Health Service Ii • Age groups 12-13 = (C), 35---44 = (M) and 65-74 = (0) These letters in the table indicate in which age groups we find significant social group differences. For Yamanashi 

I\) I 
there was no group aged 65-74, for all children there was no income measure, for New Zealand children there was no education measure. I~ 0 
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COMPARING ORAL HEALTH CARE SYSTEMS 

untreated decayed teeth. Yamanashi adults aged 35-44 were also unique in having no 
significant social group differences for any oral quality of life variable. Like the children, 
although a remarkably high proportion perceived their oral health to be poor and disliked the 
appearance of their teeth, these problems did not vary by sex, education, income, or having/ 
not having a usual source of oral health care. 

It was expected that sites with socialist systems, with their emphasis on social equality, 
would exhibit smaller social group differences in terms of oral quality of life. However, 
Erfurt and Lodz, both representing former socialist systems, although faring better than the 
United States sites in terms of equality in oral quality oflife, still lagged behind Yamanashi. 
Also, there were significant social group differences for poor perceived oral health and 
impaired chewing ability in Erfurt and for avoiding laughing and smiling in Lodz. 

The comparisons of social group differences in oral quality of life clearly demonstrated 
that while some study sites had pronounced social group differences for many indicators, 
others showed few or none at all. This finding suggests that system-level factors do affect the 
distribution of oral quality of life among social groups. 

As mentioned in Chapter I 0, the overall status of oral quality of life in a society may be 
affected not only by the physical oral health of the people in the study site but also by their 
different perceptions of oral health problems and the different impact of oral health problems 
on their social and physical activities. Therefore, the nature of social group differences in oral 
quality of life may not be the same as those in oral health status. The ICS II comparisons 
described here and in Chapter 8 demonstrated that social group differences for these two 
parameters were indeed not always similar. For example, there were significant education 
group differences in the mean number of decayed teeth and in perceived oral health status 
among adults aged 35-44 at the United States sites; those with low levels of education having 
much greater numbers of decayed teeth than those with higher levels. Likewise a higher 
proportion of them reported poor or very poor perceived oral health. Education group 
differences in younger adults in New Zealand and Lodz were insignificant for both the number 
of decayed teeth and perceived oral health. However, for the relationship of the number of 
missing teeth to an impaired ability to chew hard food among adults aged 35-44 in Yamanashi 
there were highly significant education group differences in the mean number of missing teeth, 
while the differences in the proportions with impaired chewing ability were insignificant. 

These findings suggest that, in addition to clinical oral health status, other factors, such 
as social and cultural factors, and oral health care systems, affect social group differences in 
oral quality of life. More research is needed to identify these factors. 
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12 Oral Quality of Life: Multivariate Analyses 
Chen, M. 

Oral quality of life data were subjected to multivariate analysis with the aim of 
determining: the factors that contribute to oral quality of life at each site; similarities and 
differences between significant predictors across the sites; and the possible reasons for these 
similarities and differences. 

The dependent variables (self-reported oral disease symptoms, perceived oral health, 
missing school for children, and avoiding laughing for adults aged 35-44) were selected to 
ensure that all three dimensions of oral quality of life were represented. Another criterion 
used in selecting functioning-level variables was a sufficient number of people in each of the 
categories of dichotomous variables to avoid unstable analysis results or convergence 
failures in the regression model. No variables related to functioning dimensions for adults 
aged 65-74 could be included because, at more than half the study sites, there were very few 
in this age group who reported problems with social functioning. 

Multiple regression analyses were conducted on the number of oral disease symptoms and 
perceived oral health. It was assumed that these two variables had interval properties. In 
addition, logistic analyses were conducted on two dichotomous variables, missing school 
and avoiding laughing or smiling. 

The following independent variables were used: predisposing and enabling 
characteristics, oral health behaviour, and variables related to oral health status (the numbers 
of decayed, missing, and filled teeth and periodontal status). The first two sets of variables 
were described in Chapter 9. Edentulous individuals were excluded from analyses related to 
oral health status, so that the sample sizes for older adults were much smaller than those for 
the younger adults. No multivariate analyses were undertaken on oral quality oflife variables 
for adults aged 65-74 at the Lakota site, owing to the small number of dentate individuals. 

12. 1 Literature review 

Predisposing and enabling variables and oral quality of life 

Only one study has examined the relationship between perceived general health and oral 
well-being. This study of elderly Danes (Petersen & Nortov, 1989) showed that those with 
poor perceived general health were more likely to experience oral disease symptoms. No 
studies have investigated the relationship of oral quality of life with the predisposing and 
enabling variables included in the ICS II multivariate analyses, i.e. health beliefs, family size, 
residence and usual source of oral health care. 
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Oral health behaviour and oral quality of life 

Very few studies have investigated the impact of oral health behaviour on oral quality of 
life. A study in the United States (Reisine & Bailit, 1980) found that people with good oral 
hygiene habits had better perceived oral health. A study of older adults in Canada (Locker 
& Slade, I 993) found that those who made an oral health care visit only when feeling pain 
or other trouble tended to experience more aspects of a compromised oral quality oflife than 
those making regular visits. These aspects included physical disability (unclear speech, 
avoidance of smiling, and avoidance of eating some foods), psychological disability 
(sleeping problems, problems with relaxing, and being depressed), and other handicaps 
(inability to enjoy other peoples' company, inability to function, and inability to work to full 
capacity). A Finnish study (Ranta, Tuominen & Paunio, I 987) also found that regular oral 
health care positively predicted dentate adults' perceived oral health and chewing ability. 
Similarly, two studies conducted in the United States (Reisine, I 984; Reisine & Miller, I 985) 
found that adults reporting preventive visits were least likely to be absent from work and had 
the lowest number of hours Jost from work owing to oral health problems. However, a study 
in England (Cushing; Sheiham & Maizels, I 986) found no significant difference between the 
regularity of visits and patients' eating and communication functions. 

Oral health status and oral quality of life 

In general, the literature shows that clinical indicators of oral health are significant 
correlates of oral quality of life. Some studies found that poor oral health status was 
associated with a greater likelihood of experiencing oral pain. For example, expected 
associations were reported by Cushing, Sheiham & Maizels ( 1986), who found that those 
with more decayed teeth were more likely to experience oral disease symptoms, and Bailit 
(1987), who found that individuals with more decayed, missing, and filled teeth reported 
more oral pain. However, a study of older adults in Canada (Locker, I 992) found no 
significant association between the number of decayed and missing teeth and periodontal 
attachment on the one hand, and oral pain and other oral symptoms on the other. The author 
attributed this lack of association to the fact that six of the nine symptoms studied were not 
tooth-related. 

With a few exceptions (Drake, Beck & Strauss, I 990; Locker, I 992), most studies 
showed that the number of decayed and missing teeth was negatively related to perceived 
oral health (Brunswick & Nikias, I 975; Giddon et al., I 976; Rei sine & Bailit, I 980; Atchison 
etal., I 993) orto less satisfaction with the appearance of teeth (Cushing, Sheiham & Maizels, 
1986). The number of filled teeth was related to perceived oral health or perceived 
appearance in some studies (Giddon et al., 1976) but not others (Reisine & Bailit, I 980). In 
the study conducted in England (Cushing, Sheiham & Maizels, I 986), worse periodontal 
status was associated with lower satisfaction about the appearance of teeth. However, two 
studies (Drake, Beck & Strauss, I 990; Locker, I 992) found no relation between periodontal 
status and perceived oral health, worry about teeth or perceived appearance of teeth. 
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Several studies showed that a greater number of missing teeth was related to impaired 
chewing ability or eating function (Cushing, Sheiham & Maizels, 1986; Drake, Back & 
Strauss, 1990; Hunter et al., 1992; Locker, 1992). A study conducted in five geographical 
regions of the United States (Bail it, 1987) showed that individuals with a greater number of 
decayed, missing or filled teeth were more likely to avoid conversation owing to the 
appearance of their teeth. A study of oral health care clinic patients (Rosenberg et al., 1988) 
found a significant association between periodontal status and oral physical and social 
functioning. However, two other studies found no significant relationships between oral 
health status variables and functioning problems. The first, conducted in England (Cushing, 
Sheiham & Maizels, 1986) showed no significant association between the number of 
decayed and filled teeth and eating function, or between the number of missing and filled 
teeth and communication (talking, smiling, laughing, and kissing). In the second, Rosenberg 
and colleagues (] 988) found no significant relation between the numbers of decayed, 
missing and filled teeth and physical and social functional status. 

Most previous studies have only examined the relationship between socioeconomic 
status, oral health behaviour or oral health status and oral quality of life. In addition, few 
studies have addressed all three of the major dimensions of oral quality of life, and there has 
been a lack of research on children. Finally, most of the reports are of single-country studies. 
As a result, it is impossible to make any general conclusions as to the impact of the system
level factors on the relationships between an individual's characteristics and his or her oral 
quality of life. ICS II attempted to address these issues in a more comprehensive way. 

12.2 /CS II findings 

Self-reported oral disease symptoms 

Children aged 12-13 years 

After controlling for other variables, sex remained a significant predictor of the number 
of oral disease symptoms at three sites (Erfurt, Lodz and the Lakota site), with girls reporting 
more symptoms (Table 12.1 ). Those in higher education groups reported fewer symptoms 
in Lodz. Occupational coefficients were significant in only a few instances: in Erfurt, 
children whose fathers had professional or skilled occupations reported more symptoms than 
those whose fathers had unskilled or semiskilled occupations; and in Lodz, children whose 
fathers had managerial or lmv professional occupations reported more symptoms than those 
whose fathers had unskilled or semiskilled occupations. However, Navajo children who had 
no fathers reported fewer symptoms. 

Perceived general health had a significant independent effect on the number of 
symptoms reported at five sites. In Erfurt, Yamanashi, New Zealand, Lodz and Baltimore, 
better general health was associated with fewer symptoms. 
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Table 12.1 Standardized coefficients of the multiple regression for the number of oral health 
symptoms, children aged 12-13 years 

Erfurt. Yamanaehl, New Lodz, Baltimore, IHS Novejo, IHS Lokobl, 
Vuloble Germony Jopon Zulond Polond USA USA USA 

Pmdisposing 

Gender 
Female v male 0.07° 0.03 0.08 0.17""' 0.02 0.07 0.26'"" 

Folher'o educotlon level 
High v low -0.10 0.10 NA -0.10' -0.03 -0.03 -0.14 
Medium v low -0.07 0.09 NA -0.08 -0.09 -0.04 -0.12 
DNA vlow -0.09 0.12 NA -0.03 0.12 0.12 -0.11 

Fother'o occupotlon 
Professional v un-/semiskilled 0.12' 0.01' 0.01 0.09 -0.07 NA NA' 
Manager/low professional v un-/semiskilled 0.10 -0.09 -0.07 0.13' 0 01 0.12 0.07 
Skilled v un-/semiskilled 0.11' -0.01 -0.03 0.06 0.03 0.03 0.06 
Unemployed v un-/semiskilled NA' NA NA NA' NA' -0.02 0.07 
No father v un-/semiskilled 0.12' 0.03 0.03 0.07 -0.15 -0.12"" -0.01 

Generol heolth 
Excellent/very good v good -0.08" 0.01 -0.09"" -0.19"' -0.04 -0.05 -0.06 
Fair/poor/very poor v good 0.05 0.09"" 0.04 0.02 0.10· 0.07 -0.02 

Orol hHllh bellefa 
Perceived seriousness of oral disease 0.03 0.05 0.02 0.08' 0.01 0.05 0.05 
Perceived importance of oral health 0.03 0.04 0.02 -0.03 -0.02 -0.06 0.09 
Brushing prevents gum trouble 
- disagree v agree 0.04 -0.02 0.04 0.06 0.06' 0.04 -0.09 
- don't know v agree -0.01 -0.05 -0.03 0.02 0.05' 0.04 0.06 
Oral health care visits prevent trouble 
- disagree v agree -0.10"" 0.08 -0.02 -0.01 -0.11"" 0.05 0.06 
- don't know v agree -0.03 0.00 -0.03 -0.02 -0.01' -0.05 -0.08 
No. of barriers perceived 0.15'"' 0.19""" 0.03 0.10"" 0.23"" 0.08 0.20"" 

Enabling 

Number In hOUH -0.01 -0.01 0.07 0.10' -0.05 0.10 0.06 
RH I de nee 
More urban v Jess urban -0.01 0.01 -0.07 0.02 -0.05 NA NA 

Uouol ooun:e of core ond conblct (cl 
No+nocvyes+c -0.01 -0.11"" NA 0.00' -0.03 0.01 • -0.01" 
Yes+ noc vyes + c 0.01 -0.04 NA 0.01 0.09' 0.07' 0.06 
No+cvyes+c -0.05 -0.01 NA 0.00 -0.11 0.05 -0.08 

Dml health bahsviour 

Bru•hlng 
Never or <1/day v > 1/day 0.09" 0.09" 0.16" 0.11· 0.09 0.22" 0.09 
1/day v >1/day 0.06 0.10" 0.13" 0.04 0.06 0.11 0.07 

Floe•lng 
Do floss v don't floss/unaware NA 0.00 0.01 -0.04 0.02 0.07 -0.12 

Dml health status 

O.ntltlon 
No. of untreated decayed teeth 0.05 0.12"' 0.19"" 0.00 0.01 0.10 0.15" 
No. of missing permanent teeth 0.02 0.11"" -0.02 0.04 0.00 -0.06 -0.03 
No. of filled permanent teeth 0.06 0.13"" 0.04 -0.07' 0.05 0.02 0.03 

Perlodonbll heolth 
Healthy v calculus -0.05 0.00 0.02 -0.14 -0.05 -0.09'' -0.09 
Bleeding v calculus -0.01 -0.09" -0.02 -0.06 0.00 0.01 -0.09 

A' 0.10 0.16 0.12 0.17 0.17 0.18 0.19 

IHS, Indian Health Service; NA, not applicable; v, versus; R2
, the square of multiple correlation coefficient; DNR, did not respond 

* f'S0.05; ** f'S0.01; *** f'S0.001 
• Cell size '.> 25. 
• No father/unemployed figures have been combined due to their small cell size. 
• Manager/low professional and professional figures combined due to small cell sizes 
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The number of perceived barriers to obtaining oral health care was a strong predictor of 
the number of symptoms reported. In Erfurt, Yamanashi, Lodz and Baltimore and at the 
Lakota site, the greater the number of perceived barriers, the more symptoms reported. 
However, no consistent pattern was seen for other health beliefs. For example, perceived 
seriousness was a significant predictor of symptoms only in Lodz, where those who believed 
that oral health problems were serious in comparison with other health matters reported more 
symptoms. Health beliefs related to the importance of oral health matters and the benefits of 
brushing were not significant predictors at any site. The perceived benefits of oral health 
service visits had a significant independent effect in Erfurt and Baltimore; children at these 
two sites who disagreed that visits can prevent oral health troubles reported more symptoms 
than those who agreed. 

Enabling variables were not significant predictors at most sites (Table 12.1 ). Family 
size had a significant effect only in Lodz, where children from larger families reported more 
symptoms. Residence in more urban or Jess urban areas made no significant difference. 
Having/not having a usual source of oral health care and making/not making a visit had no 
significant effects, except in Yamanashi, where those with a usual source who had made a 
visit had significantly fewer symptoms than those without a usual source and no contact. 

Brushing frequency had a significant effect on the number of symptoms reported at 
many sites. Less frequent brushers (those who never brushed or brushed less than once a day) 
in Erfurt, Yamanashi, New Zealand, and Lodz and at the Navajo site reported more 
symptoms, even after controlling for other independent variables. In contrast to brushing, 
flossing had no significant effect at any site. 

Dentition status indicators had significant effects on the number of symptoms reported 
in Yamanashi and New Zealand and at the Lakota site, where children with greater numbers 
of decayed teeth reported more symptoms. However, in Lodz, those with a greater number 
of filled teeth reported fewer symptoms. 

Better periodontal status (healthy or no more than bleeding) was generally associated 
with fewer symptoms. However, the effect was only significant in Yamanashi, where 
children with bleeding status reported fewer symptoms, and at the Navajo site, where 
children with healthy status reported fewer symptoms. 

Adults aged 35-44 years 

Sex was a significant predictor for the reporting of oral disease symptoms only in 
Baltimore, where women reported more symptoms than men (Table 12.2). Education had no 
independent effect at any site. The effect of occupation \Vas not significant at most sites, 
although in Baltimore, those with skilled occupations reported significantly fewer symptoms 
than those with other occupations. At the Lakota site, those who had not been employed for 
more than one year reported fe\ver symptoms than others. 
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Table 12.2 Standardized coefficients of the multiple regression for the number of oral health 
symptoms for adults aged 35-44 years 

Erfurt, Y•m•nHhl, New Lodz, B•ltlmore, IHS N•v•Jo, IHS Lmkot., 
V•rl•ble Germ•ny J•p•n Z•l•nd Pol•nd USA USA USA 

Predisposing 

Gender 
Female v male 0.08 0.04 0.03 0.07 0.13" -0.03 0.01 

Education level 
Years of education 0.00 0.05 -0.03 0.01 -0.07 0.01 0.08 

Occup.Uon 
Manager/professional v un-/semiskilled 0.16 0.00 -0.01 0.01 -0.18 -0.04 -0.06 
Skilled v un-/semiskilled 0.13 -0.01 -0.01 0.04 -0.20· 0.06 -0.03 
Unemployed v un-/semiskilled NA -0.08 NA NA NA -0.07 -0.12" 

Gen•relhRlth 
Excellent/very good v good -0.11·· -0.01 -0.10 -0.11··· 0.02 -0.19 •• -0.01 
Fair/poor/very poor v good 0.12·· 0.13"" 0.19"" 0.02 -0.04·' -0.01 0.09 

Orel hRlth beliefs 
Perceived seriousness of oral disease 0.06 -0.01 -0.03 0.20·· 0.20"" -0.09 0.12 
Perceived importance of oral health 0.06 -0.02 -0.06 -0.09 -0.02 -0.16 0.07 
Perceived benefits of brushing 0.00 0.04 0.03 -0.10 -0.14" 0.09 -0.11 
Perceived benefits of oral health care visit 0.00 -0.04 -0.01 -0.05 -0.10 -0.05 -0.05 
No. of barriers perceived 0.17""" 0.10··· 0.09" 0.20·· 0.18"" 0.18"" 0.15"" 

Enabling 

lncom• l•vel• 
High v low -0.08 -0.11· -0.04 0.03 0.03 -0.05 -0.07 
Mediumvlow 0.01 -0.03 -0.03 0.03 0.00 0.06 -0.13 

RHldenca 
More urban v less urban 0.05 -0.01 0.03 0.15"" 0.18" NA NA 

U•u•I source of c•re •nd cont.et (c) 
Yes + preventive v yes + no visit -0.01 0.00 -0.05 -0.11 -0.14 -0.06 -0.12" 
Yes + curative v yes + no visit 0.22·· 0.08 0.21··· 0.03 0.08 0.11 -0.02 
No v yes + no visit 0.06 -0.06 -0.06 -0.02 0.00 0.09 0.03" 

Ora/ health behaviour 

Bru•hlng 
Never or <1/day v > 1/day 0.01 • 0.03° 0.02 0.06 0.04' -0.05 • 0.16" 
1/day v >1/day 0.06 -0.02 0.00 0.02 0.04 0.04 0.16*" 

Floe•lng 
Do floss v don't floss/unaware NA 0.03 0.04 NA 0.00 -0.11 -0.02 

Oral health status 

Dentition 
No. of untreated decayed teeth 0.11· 0.10· 0.18 •• 0.27" 0.00 0.11 o.2r·· 
No. of missing permanent teeth 0.05 -0.07 -0.09 0.13 0.07 0.02 0.03 
No. of filled permanent teeth 0.09 0.00 0.05 0.13" 0.11 0.10 0.05 

Perlodont.l hRlth 
Healthy/bleeding v calculus -0.03 0.01 0.01 0.15"" 0.00 -0.05 0.11 8 

Pockets 4-5 mm + v calculus 0.03 0.00 0.06 0.04 0.05 -0.07 0.07 

R' 0.19 0.09 0.19 0.27 0.36 0.21 0.24 

IHS, Indian Health Service; NA, not applicable; v, versus; R2, the square of multiple correlation coefficient 
* P:<;Q.05; - P:<;Q.01; ·- P:<;0.001 
• Cell size ,; 25. 
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Perceived general health was a significant predictor of the number of symptoms reported 
at five sites. In Erfurt, Yamanashi, Lodz and New Zealand and at the Navajo site, those with 
fair, poor, or very poor perceived health experienced more symptoms than those with better 
perceived health. 

Of the health beliefs examined, the number of perceived barriers to obtaining oral health 
care had the most consistent effect on the number of symptoms. At most sites, a greater 
number of perceived barriers was associated with higher numbers of symptoms. Perceived 
seriousness was significant only in Lodz and Baltimore, where those who perceived a greater 
level of seriousness of oral health problems in comparison with other health problems 
reported more symptoms. Perceived benefits of brushing had a significant effect only in 
Baltimore, where those who perceived greater benefits from brushing in preventing oral 
health problems experienced fewer symptoms. Perceived importance of oral health and 
perceived benefits of oral health care service visits were not significant predictors at any site. 

Of the enabling variables, income had a significant impact on the number of symptoms 
only in Yamanashi, where children from high income families reported fewer symptoms 
than those from medium or low income families. Residence was a significant predictor in 
J.,odz and Baltimore, where living in more urban areas was associated with the reporting of 
more symptoms. 

For the variable combining source of oral health care and making visits, the only 
significant results were for Erfurt and New Zealand, where the group with a usual source of 
care who had used it for curative reasons reported significantly more symptoms, and at the 
Lakota site, where the group with a source of care who had used it for preventive reasons 
reported significantly fewer symptoms. 

After controlling for other independent variables, brushing had no significant impact on 
the number of symptoms reported except at the Lakota site, where those who brushed less 
frequently reported more symptoms. Flossing had no significant predictive power at any 
site. 

The number of untreated decayed teeth was the most significant predictor of the number 
of symptoms reported. At five sites (Erfurt, Yamanashi, New Zealand, Lodz and the Lakota 
site) those with more untreated decayed teeth reported more symptoms. However, the 
number of missing teeth had no significant effect at any site, and the number of filled teeth 
had a significant impact only in Lodz. The only site demonstrating a significant effect of 
periodontal status was Lodz, where those with healthy or gingival bleeding scores reported 
more symptoms than those \Vith calculus. 

Adults aged 65-74 years 

There were fewer significant coefficients for multiple regression analyses in this age 
group than in younger adults (Table 12.3). This may in part be a result of the generally 
smaller sample sizes for the older adults. 
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Table 12.3 Standardized coefficients of the multiple regression for the number of oral health 
symptoms for adults aged 65-74 years 

Erfurt, New Lodz, Baltimore, IHS Navajo, 
Variable Germany Zealand Po lend USA USA 

Predisposing 

Gender 
Female v male 0.20· .. ·0.08 ·0.01 0.05 0.00 

Education level 
Years of education -0.04 0.22 ·0.14 ·0.12 ·0.03 

Occupation 
Manager/professional v un-/semiskilled 0.06 ·0.19 0.09 0.01 NA b 

Skilled v un-/semiskilled ·0.01 -0.06 0.12 0.02 0.13 
Unemployed v un-/semiskilled NA ·0.02 8 0.04 8 0.10 8 0.01 

General health 
Excellent/very good v good ·0.06 8 0.05 0.05 • 0.12· -0.10 
Fair/poor/very poor v good 0.18 .. -0.02 0.14 0.23 •• 0.06 

Oral health beliefs 
Perceived seriousness of oral disease 0.08 ·0.16. 0.09 0.16 0.00 
Perceived importance of oral health ·0.02 0.11 0.13 0.06 -0.10 
Perceived benefits of brushing ·0.02 -0.11· ·0.12 -0.20· 0.04 
Perceived benefits of oral health care visit 0.07 0.17 0.17 0.11 ·0.09 
No. of barriers perceived 0.20· .. 0.08 0.21 0.30 .. 0.09 

Enabling 

Income levela 
High v low 0.07 0.07 0.05 ·0.15 ·0.22 .. 
Mediumvlow 0.05 0.25• ·0.04 -0.20· -0.26 ... 

R•ldence 
More urban v less urban -0.06 0.00 8 0.14 ·0.12 NA 

Usual aource of care and contact (c) 
Yes + preventive v yes + no visit 0.04 ·0.19 0.16 8 0.17 ·0.03 • 
Yes + curative v yes + no visit 0.09 0.05 0.20· 0.20 0.12 
No v yes + no visit 0.03 8 0.03 • 0.04 0.21 •• ·0.17 8 

Oral health behaviour 

Bruehlng 
Never or <1/day v >1/day ·0.03 8 0.01 8 0.22 0.01 • 0.01 
1/day v > 1/day ·0.07 0.16 8 0.08 0.15 0.11 

Floalng 
Do floss v don't floss/unaware NA ·0.06 NA ·0.04 0.10 

Oral health status 

Dentition 
No. of untreated decayed teeth 0.03 ·0.04 0.14 ·0.03 0.08 
No. of missing permanent teeth ·0.12 -0.23 0.22 0.01 ·0.04 
No. of filled permanent teeth 0.04 ·0.01 0.30 0.01 0.00 

Periodontal health 
Healthy/bleeding v calculus 0.02 8 0.12 • 0.15 ·0.08 ·0.03 8 

Pockets 4-5 mm+ v calculus 0.10 ·0.12 0.04 0.06 0.05 

R2 0.21 0.27 0.30 0.41 0.21 

IHS, Indian Health Service; NA, not applicable; v, versus; R2, the square of multiple correlation coefficient 
* P.,;0.05; - P.,;0.01; ·- P.,;0.001 
• Cell size~ 25. 
• Manager/low professional figures combined due to small cell sizes. 
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Sex was a significant predictor only in Erfurt, where women reported more symptoms than 
men. The coefficients for education and occupation variables were not significant at any site. 

In contrast to the analyses for both children and younger adults, perceived general health 
was a significant predictor at only two sites. In Erfurt and Baltimore, those with fair, poor, 
or very poor perceived health reported more oral disease symptoms than those with better 
perceived health status. However, in Baltimore, those who perceived their health to be 
excellent or very good also reported more symptoms than those who perceived their health 
to be good. 

The impact of other health beliefs on the number of self-reported symptoms was 
significant only sporadically. For instance, the higher level of perceived seriousness was 
significantly related to fewer symptoms in New Zealand. Perceived benefits of brushing had 
a significant effect on the number of symptoms in New Zealand and Baltimore, where those 
with greater levels of perceived benefits of brushing reported fewer symptoms. The number 
of perceived barriers to obtaining oral health care was a strongly significant predictor in 
Erfurt and Baltimore, where those who perceived more barriers reported more symptoms. 

Among the enabling variables, higher income was associated with fewer oral disease 
symptoms at the Baltimore and Navajo sites. In New Zealand, those with medium income 
reported more symptoms than those with lower income. In contrast, residence had no 
significant effect. The effect of the variable combining usual source of care and its use was 
not significant, except in Lodz and Baltimore. In Lodz, those who had a usual source of care 
but had only used it for curative reasons reported more symptoms. In Baltimore, those 
without a usual source reported more symptoms than those with a usual source but no visits 
in the previous year. 

Neither brushing nor flossing were significant predictors of the number of symptoms at 
any site. 

Perceived oral health 

Children aged 12-13 years 

Sex, father's education and father's occupation had no significant impact on perceived 
oral health at any site (Table 12.4 ). In contrast, perceived general health had a strongly 
significant effect on perceived oral health at all sites; those who reported better general health 
were more likely to report better oral health. 

Health beliefs were significant predictors of perceived oral health at some sites but 
perceived seriousness had no significant independent impact at any site. In Yamanashi, a 
greater level of perceived importance was significantly related to worse perceived oral 
health. Lakota children who expressed neutrality to the statement concerning the benefits of 
oral health care visits reported better oral health than those who believed in the benefits of 
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Table 12.4 Standardized coefficients of the multiple regression for perceived oral health for 
children aged 12-13 years 

Erfurt, YamanHhl, New Lodz, Baltimore, IHS Navajo, IHS Lakota, 
Varlabla Garmany Japan Zaaland Poland USA USA USA 

Predisposing 

Gander 
Female v male 0.01 0.01 -0.06 -0.01 0.03 0.07 0.05 

Father'• education laval 
High vlow 0.00 0.07 NA -0.02 -0.09 0.01 -0.01 
Medium v low -0.02 0.07 NA -0.Q1 -0.09 -0.07 -0.13 
DNR vlow -0.01 0.11 NA 0.03 0.05 -0.01 0.00 

Father'• occupation 
Professional v un-/semiskilled 0.01 -0.04 • -0.02 -0.08 0.00 NA NA c 

Manager/low professional v un- 0.00 -0.06 -0.06 -0.03 0.07 0.09 -0.04 
/semiskilled 
Skilled v un-/semiskilled 0.03 -0.03 -0.01 0.04 0.11 0.01 0.04 
Unemployed v un-/semiskilled NAb NA NA NAb NA b -0.05 0.08 

No father v un-/semiskilled 0.01 -0.07 -0.04 0.03 0.01 0.03 0.00 

General health 
Excellent/very good v good -0.35 ... -0.24'" -0.32 ... -0.29' .. -0.39' .. -0.36' .. -0.30' .. 
Fair/poor/very poor v good 0.19' .. 0.17' .. 0.16'" 0.22' .. 0.16'" 0.23'" 0.27' .. 

Oral health ballafa 
Perceived seriousness of oral disease 0.00 0.00 -0.01 0.04 -0.05 -0.02 0.02 
Perceived importance of oral health 0.04 0.10' 0.01 0.00 -0.01 0.06 -0.0!I 
Brushing prevents gum trouble 
- disagree v agree 0.00 -0.03 -0.02 0.00 0.01 • -0.04 0.02 

- don't know v agree 0.00 -0.05 -0.02' 0.02 0.05 • 0.05 0.05 

Oral health care visits prevent trouble 
- disagree v agree 0.00 0.05 0.04 0.07 0.00 -0.03 -0.07 
- don't know v agree 0.01 0.07 0.06 0.05 0.00 • 0.02 -0.13" 

No. of barriers perceived 0.04 0.10' .. 0.05 0.04 0.06 0.04 0.08 

Enabling 

Number In houHlcomblnad 0.01 -0.07 -0.07 0.02 0.01 0.00 0.00 
Residence 
More urban v less urban 0.03 0.01 0.01 -0.02 0.05 NA NA 

Uaual aourca of care and contact (c) 
No + no c v yes + c 0.00 • -0.04 NA 0.01 • 0.05 • 0.02 • 0.06 • 
Yes+ no c v yes+ c 0.04 0.00 NA 0.00 0.08 0.05 • 0.08 

No+ c v yes+ c -0.01 -0.09 NA -0.07 0.03 0.01 -0.05 

Oral health behaviour 

Bruahlng 
Never or <1/day v >1/day 0.11 .. -0.02 0.22' .. 0.08 0.17' 0.16 .. 0.17 .. 
1/dayv >1/day 0.09' 0.06 0.15' .. 0.07 0.06 0.08 0.06 

FloHlng 
Do floss v don't floss/unaware NA 0.00 -0.03 -0.09' -0.02 -0.09 -0.07 

Oral health status 

No. of untreated decayed teeth 0.07 .. 0.14 ... 0.12' .. 0.13 .. 0.03 0.09' 0.14" 
No. of missing permanent teeth 0.01 0.05' -0.01 0.01 -0.04' 0.01 -0.03 
No. of filled permanent teeth 0.16 ... 0.21' .. 0.15' .. 0.07 0.02 -0.08 -0.09 
Periodontal health 

Healthy v calculus -0.07 -0.03 -0.04 -0.12' 0.02 -0.04 • -0.11 

Bleeding v calculus 0.00 0.00 0.02 -0.14' .. 0.01 0.04 -0.09 

R2 0.31 0.26 0.37 0.31 0.43 0.39 0.43 

IHS, Indian Health Service; NA, not applicable; DNR, did not respond; v, versus; R2, correlation coefficient; 
• P<;0.05; ** P<;0.01; ... P<;0.001 
• Cell size ,:; 25. 
• No father/unemployed figures have been combined owing to their small cell size. 
c Managernow professional and professional figures combined due to small cell sizes. 
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such visits. Perception of barriers to obtaining oral health care had a significant impact on 
perceived oral health only in Yamanashi, where children who perceived a greater number of 
barriers reported worse oral health. 

The three enabling variables, family size, residence and usual source of oral health care 
and its use, had no significant effect at any site. However, brushing frequency was a 
significant predictor at five sites. In Erfurt and New Zealand, children who brushed once or 
less than once a day or who never brushed reported worse oral health than those who brushed 
their teeth more than once a day. At the three United States sites, those who never brushed 
or brushed less than once a day reported worse oral health than those who brushed once or 
more than once a day. Flossing was a significant predictor only in Lodz, where children who 
flossed tended to have better perceived oral health. 

At all sites except Baltimore, the number of decayed teeth had an effect on perceived oral 
health; those having a greater number of untreated decayed teeth were likely to have worse 
perceived oral health. The number of filled teeth also had a strong effect on perceived oral 
health in Erfurt, Yamanashi and New Zealand. A greater number of missing teeth was 
significantly related to worse perceived oral health in Yamanashi, but to better perceived oral 
health in Baltimore. Periodontal status was a significant predictor of perceived oral health 
only in Lodz, where those with better periodontal status tended also to perceive their oral 
health as better. 

Adults aged 35-44 years 

Sex had no significant impact on perceived oral health at any site (Table 12.5). 
Education was a significant predictor only in New Zealand, where a higher education level 
was associated with worse perceived oral health. The effects of occupation were 
inconsistent: those with managerial or low professional occupations in Yamanashi and those 
with skilled occupations in New Zealand were more likely to report better oral health, while 
those with higher occupations or those who had not been employed within one year were 
more likely to report worse oral health than unskilled or semiskilled workers at the Navajo 
site. 

Perceived general health had a strongly significant and independent effect on perceived 
oral health at all sites except Baltimore. The only health belief to be a significant predictor 
was the number of perceived barriers to obtaining oral health care, which was positively 
associated with worse perceived oral health in Erfurt, Lodz and Baltimore. 

Among the enabling variables, income had no significant independent impact on 
perceived oral health. Residence was a significant predictor only in Lodz, where those in the 
more urban areas reported worse oral health. The variable of usual source of oral health care 
and its use was a significant predictor in Erfurt, New Zealand and Lodz, where those with a 
usual source who had used it preventively reported better oral health than those in other 
groups. 
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Table 12.5 Standardized coefficients of the multiple regression for perceived oral health for 
adults aged 35-44 years 

Erfurt, Yamanashi, New Lodz, Baltlmoni, IHS IHS 
Variable Germany Japan :Z..land Poland USA Navajo, Lakota, 

USA USA 

Prodisposing 

Gender 
Female v male 0.05 0.04 0.05 -0.01 -0.06 -0.05 0.06 

Education leval 
Years of education 0.02 0.00 0.08' -0.04 -0.10 0.02 0.04 

Occupation 
Manager/professional v un-/sem,skilled 0.07 -0.13• ·0.09 0.07 -0.15 0.12· -0.02 
Skilled v Un/semi-skilled 0.02 -0.09 -0.11· 0.03 -0.14 0.10· 0.00 
Unemployed v un-/semiskilled NA ·0.07 NA NA NA 0.13" 0.00 

General h•llh 
Excellent/very good v good -0.10· ·0.15 .. -0.11 -0.11·· -0.06 -0.32""" -0.16"" 
Fair/poor/very poor v good 0.14" .. 0.16""' 0.12·· 0.13' 0.09 8 0.11· 0.03 

Oral health ballefa 
Perceived seriousness of oral disease 0.05 ·0.03 -0.04 0.03 0.10 0.04 0.11 
Perceived importance of oral health -0.09 0.08 -0.01 -0.13 -0.11 0.05 -0.06 
Perceived benefits of brushing -0.05 -0.04 -0.01 0.00 -0.02 ·0.02 -0.08 
Perceived benefits of oral care health visit 0.02 ·0.04 -0.03 -0.01 -0.04 -0.07 0.01 
No. of barriers perceived 0.08" 0.09 0.06 0.21··· 0.15 .. 0.09 0.07 

Enabling 

Income levels 
High v low 0.04 -0.02 -0.04 -0.05 ·0.07 -0.04 -0.06 
Mediumv low 0.07 0.04 -0.09 -0.03 0.02 0.10 -0.03 

Residence 
More urban v less urban 0.04 -0.02 0.02 0.12 .. -0.01 NA NA 

Usual source of csni and contact (c) 
Yes+ preventive v yes+ no visit -0.20·· 0.02 -0.23• .. -0.15• -0.02 -0.04 -0.08 
Yes+ curative v yes+ no visit -0.08 0.00 -0.08 -0.01 0.00 0.05 0.04 
No v yes + no visit 0.06 -0.01 0.09 0.06 0.08 -0.02 0.06 • 

Oral hsatth behaviour 

Brushing 
Never or <1/day v >1/day o.oo• 0.03' -0.03 0.08· 0.04• 0.04' 0.13· 
1/day v >1/day 0.02 0.04 0.03 -0.02 -0.02 0.15 .. 0.14"" 

FIONlng 
Do floss v don1 floss/unaware NA 0.01 0.00 NA -0.02 -0.06 ·0.11 

Oral heatth status 

Dentition status 
No. of untreated decayed teeth 0.23' .. 0.20· .. 0.26" .. 0.39 ... 0.10 0.22··· 0.20 ... 
No. of missing permanent teeth 0.29" .. 0.15 ... 0.17 .. 0.26" .. 0.24 .. 0.12· 0.17 .. 
No. of filled permanent teeth 0.10 0.15 ... 0.19 .. 0.16 .. 0.20· .. 0.01 -0.05 

Periodontal health 
Healthy/bleeding v calculus -0.09" 0.00 -0.02 0.12 ... -0.06 -0.11· -0.02 • 
Pockets 4-5 mm + v calculus 0.12 .. 0.06 0.00 0.05 0.16 0.00 0.01 

R' 0.31 0.19 0.27 0.40 0.46 0.38 0.35 

IHS, Indian Health Service; NA not applicable; R2, the square of multiple correlation coefficient 
• P,,0.05; - P,,Q.01; -. p,;Q_QQ1 
• Cell size ~ 25. 

220 



12 ORAL QUALITY OF LIFE: MULTIVARIATE ANALYSES 

Brushing frequency was significantly related to perceived oral health at three sites. 
Those who never brushed or brushed less than once a day in Lodz, those who brushed once 
a day at the Navajo site, and those who brushed once or less or never brushed at the Lakota 
site tended to have lower levels of perceived oral health than their respective counterparts 
who brushed more frequently. Flossing, hmvever, was not a significant predictor. 

Dentition status measures had strong and consistent effects on perceived oral health at 
all sites. A greater number of decayed, missing, or filled teeth was associated with 
significantly worse perceived oral health in most instances. Having a less healthy 
periodontal status was associated with significantly worse perceived oral health in Erfurt, 
Baltimore and at the Navajo site. In contrast, those in Lodz with healthy or bleeding 
periodontal status were more likely to report worse oral health than those with a worse 
periodontal status. 

Adults aged 65-74 years 

Sex had no significant independent effect on perceived oral health status at any site 
(Table I 2.6). Level of education was a significant predictor only at the Navajo site, where 
those with higher education levels tended to report worse oral health. Occupation also had 
no significant effect at most sites. In New Zealand and Lodz, those who had been 
unemployed for as much one year any time in their life reported better oral health than those 
with unskilled or semiskilled occupations. 

Those with better perceived general health were more likely to report better oral health 
status. In New Zealand, those with higher levels of perceived seriousness also tended to have 
better perceived oral health. In Lodz, those with a high level of perceived importance of oral 
health were more likely to report better oral health. Perceived benefits of brushing and of oral 
health care visits were not significant predictors. Having perceived barriers to obtaining oral 
health care was a significant predictor only in Lodz, where those with more perceived 
barriers were more likely to have worse perceived oral health. 

Income had a significant effect at three sites, but the direction of the effect varied. In 
Erfurt, those with high income reported worse oral health. However, in Lodz and at the 
Navajo site, those with a high income reported better oral health. Residence had no 
significant impact on assessment of oral health. The variable combining usual source of oral 
health care and its use was a significant predictor at three of the five sites, but not in a 
consistent fashion. In Erfurt, those without a usual source of care were more likely to report 
worse oral health than those ,vith a usual source. In New Zealand, those who had a usual 
source and had used it for either preventive or curative reasons in the previous year tended 
to have better perceived oral health than those who did not have a usual source or who had 
one but did not use it. In Lodz, however, those having a usual source who had used it for 
curative reasons tended to report poorer oral health. 
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Table 12.6 Standardized coefficients of the multiple regression for perceived oral health for 
adults aged 65-74 years 

Erfurt, New Lodz, B•ltlmore, IHS N•v•Jo, USA 
V•rl•ble Germ•ny Zul•nd Pol•nd USA 

Predisposing 

Gender 
Female v male ·0.01 0.14 0.09 0.09 -0.02 

Educ:11tlon level 
Years of education 0.00 -0.01 0.00 0.05 0.19• 

Occupation 
Manager/professional v un-/semiskil\ed 0.02 -0.11 -0.07 -0.12 NA" 
Skilled v un-/semiskilled 0.10 -0.15 -0.11 -0.04 0.02 
Unemployed v un-/semiskilled NA -0.18'" -0.17 ,. 0.04' 0.12 

General hHlth 
Excellent/very good v good -0.14 •• -0.20··· -0.14' 0.04 -0.18" 
Fair/poor/very poor v good 0.17 .. 0.20 •• 0.04 0.31"••• 0.31 ... 

Oral he•lth baller. 
Perceived seriousness of oral disease 0.10 -0.15" 0.13 -0.08 0.12 
Perceived importance of oral health -0.03 0.00 -0.22 .. 0.12 -0.08 
Perceived benefits of brushing -0.07 0.04 0.19 0.04 0.01 
Perceived benefits of oral health care visit -0.06 -0.07 -0.02 -0.11 -0.04 
No. of barriers perceived 0.05 0.03 0.26"" 0.07 0.06 

Enabling 

Income level• 
High v low 0.14• 0.21 -0.15" -0.23 -0.22·· 
Mediumv low -0.04 0.17 0.08 -0.14 -0.10 

Rnldence 
More urban v less urban -0.04 0.04° -0.11 -0.17 NA 

Ueu•I •ource of c•re •nd contact (c) 
Yes + preventive v yes + no visit -0.03 -0.27" 0.23 a -0.10 0.13" 
Yes+ curative v yes+ no visit -0.04 -0.27" 0.23" 0.09 -0.02 8 

No v yes + no visit 0.15 ••• -0.08 8 0.02 -0.02 8 -0.01 

Ore/ health behaviour 

Bru•hlng 
Never or <1/day v >1/day -0.06" -0.08 8 0.10 0.13 •• 0.06 
1/day v >1/day -0.02 0.01 a 0.15 0.05 0.13 

Floeelng 
Do floss v don1 floss/unaware NA -0.07 NA -0.01 0.10 

Ora/ health 11tatus 

Dentition •tatu• 
No. of untreated decayed teeth 0.11 0.27" .. 0.10 0.13 0.10 
No. of pennanent teeth missing 0.24 .. 0.31"" 0.10 0.17 0.05 
No. pennanent teeth filled 0.06 0.32"" -0.16 0.06 -0.07 

Periodontal hHlth 
Healthy/bleeding v calculus -0.16 •••• -0.04 8 -0.08 -0.14 ·0.12 8 

Pocket 4-5 mm + v calculus 0.07 -0.06 -0.19 0.21·· -0.11 

R2 0.22 0.40 0.37 0.48 0.28 

IHS, Indian Health Service; NA, not applicable; v, versus; R2, the square of multiple correlation coefficient 
* P.,;Q.05; ** P.<;0.01; *** P.,;Q.001 
• Cell size ,;; 25. 
" Manager/low professional and professional figures combined due to small cell sizes. 
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Brushing frequency had a significant impact on perceived oral health only in Baltimore, 
where those who never brushed or brushed less than once a day were likely to report worse 
oral health. Flossing was not related to perceived oral health at any site. 

The effects of dentition status variables were significant less often than for younger 
adults. Again, this may be the result of small sample sizes. In Erfurt, those with more missing 
teeth reported worse oral health. In New Zealand, more decayed, missing and filled teeth 
were associated with worse perceived oral health. Periodontal status had a significant impact 
on perceived oral health in Erfurt and Baltimore. 

Missing school because of oral health problems 

The results of the logistic analyses presented in Table 12.7 show that this variable in 
children aged 12-13 had few significant predictors. The difference between the sexes was 
significant only at the Lakota site, where girls were significantly more likely than boys to 
miss school. Father's education was not a significant predictor at any site, and father's 
occupation was not significant at most sites. Perceived general health had a significant effect 
only in Erfurt, where children with better perceived health were significantly less likely to 
miss scho9I. Most health beliefs were not significantly or systematically related to missing 
school. 

Among the enabling variables, larger family size was associated with a greater 
likelihood of missing school only at the Navajo site. Residence had no significant effect. In 
Lodz, children with a usual source of oral health care who had made a visit in the previous 
year were more likely to miss school. 

The impact ofbrushing frequency was significant only at the Lakota site, where children 
who brushed once a day were less likely to miss school. Flossing was a significant predictor 
only at the Navajo site, where those ,vho flossed tended to report missing school. Dentition 
status and periodontal status were not significant predictors at any site. 

Avoiding laughing or smiling 

The analyses showed fewer significant predictors for this social functioning variable in 
adults aged 35-44 (Table 12.8) than for the other two oral quality of life variables, the 
number of oral disease symptoms (Table 12.2) and perceived oral health status (Table 12.5). 

The difference between the sexes was significant only in Lodz, where females were 
more likely to avoid laughing or smiling because of the appearance of their teeth and gums. 
At the Navajo site, those with a higher education level were significantly more likely to avoid 
laughing or smiling, but this effect was not significant at other sites. The only significant 
occupation effect was at the Navajo site, where those in managerial or professional 
occupations were less likely than unskilled and semi-skilled workers to avoid laughing or 
smiling. 
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Table 12.7 Odds ratios for missed school due to oral health problems for children aged 
12-13 years 

Erfurt, N- Lodz, IHS N•vlljo, IHS Lmkotll, 
V•rl•blm Gann•ny Ze•l•nd Pol•nd USA USA 
Predisposing 

Gandar 
Female v male 1.17 1.03 0.88 1.49 2.01' 

F•th•r'• aduCllf:lon leval 
High v low 0.99 NA 1.28 0.79 0.62 
Mediumvlow 1.50 NA 1.07 0.87 0.78 
DNRvlow 1.09 NA 1.11 0.70 0.56 

F.th•r'• occupmtlon 
Professional v un-/semiskilled 1.38 1.02 2.69 NA NA" 
Managernow professional v un-/semiskilled 1.21 0.97 0.88 1.44 1.62 
Skilled v un-/semiskilled 1.56 1.04 1.20 1.16 1.03 
Unemployed v un-/semiskilled 1.70 NA 1.18 2.01· 0.88 
No father v un-/semiskilled NA' 1.28 NA' 1.06 1.00 

Genarml hNlth 
Excellent/very good v good 0.66' 0.85 1.38 0.60 1.14 
Fair/poor/very poor v good 1.77' 1.41 1.75 0.52 1.58 

Or•I hNlth ballar. 
Perceived seriousness of oral disease 0.98 2.10 1.01 0.95 1.01 
Perceived importance of oral health 1.20 0.21· 3.29 0.30 0.80 
Brushing prevents gum trouble 
- disagree v agree 1.10 0.78 0.60 2.54' 0.75 
- don't know v agree 1.06 0.58 1.41 0.97 0.77 
Oral health care visits prevent trouble 
- disagree v agree 0.72 1.52 1.39 1.28 1.85 
- don't know v agree 1.09 1.39 0.51 2.25' 1.37 
No. of barriers perceived 0.96 0.94 1.12 1.16' 1.09 

Enabling 

Numbar In hou•• 0.88 0.93 1.09 1.25' 0.92 
Rnldanca 

More urllan v less urban -1.27 1.02 0.61 NA NA 

Uau•I aourca of cmra •nd contllct (c) 
No+nocvyes+c 0.32" NA NA d NAd 0.22" 
Yes+ no v c v yes +c 0.37 NA 0.30' 0.38' 0.95 
No+cvyes+c 0.69 NA 0.64 0.60 0.49 

Oral haalth behaviour 

Brushing 
Never or <1/day v >1/day 0.53 0.43 1.14 1.40 0.81 
1/dayv >1/day 1.33 0.73 1.19 1.67 0.41' 

Floalng 
Do floss v don1 floss/unaware NA 0.93 0.39 2.19' 1.19 

Oral haalth status 

Dantltlon ml.tu• 
No. of untreated decayed teeth 1.11 1.05 1.01 1.06 1.13 
No. of permanent teeth missing 0.94 2.41 1.56 0.70 1.05 
No. of permanent teeth filled 1.05 1.07 1.05 0.98 1.90 

Parlodontlll hHlth 
Healthy v calculus 1.07 0.91 0.58 0.57' 1.90 

Bleeding v calculus 1.49 0.94 0.62 1.21 0.96 

IHS, Indian Health Service; NA, not applicable; DNR, did not respond; v, versus 
* P<;0.05; ** P<;0.01; *** P<;0.001 
• Cell size ,,; 25. 
• Manager/low professional and professional figures combined owing to small cell sizes. 
' No father and unemployed figures combined owing to small cell sizes. 

• Usual no + c and usual no + no c figures combined owing to small cell sizes. 
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Table 12.8 Odds ratios for avoidance of laughing for adults aged 35-44 years 

Erfurt, Yamana•hl, N- Lodz, BaltlmoN, IHS Navajo, IHS Lakota, 
Variable Gannany Japan z-i.nd Poland USA USA USA 

Pt&disposing 

Gander 
Female v male 1.24 1.49 2.07 223· 0.53 1 73 1.79 

Education level 
Years of education 0.91 0.99 1.20 1.08 0.85 1.16 .. 1.02 

Occupation 
Manager/prolessional v un-/semiskilled 0.77 0.85 0.80 0.57 0.87 0.38. 0.50 
Skilled v un-/semiskilled 0.91 1.34 0.55 1.21 0.97 0.50 0.68 
Unemployed v un-/sem,skilled NA 0.52 NA NA NA 1.11 0.74 

Ganaralhnlth 
Excellent/very good v good 0.97 0.49 1.28 0.d1 0.72 0.37° 1.29 
Fair/poor/very poor v good 1.65 1.03 1.63 1.18 2.93' 0 63 2.20· 

Oral hulth ballet. 
Perceived seriousness of oral disease 1.31 1.80· 0.60 6.94 .. 0.27 0.56 2.23 
Perceived importance of oral health 1.83 0.88 1.45 0.57 2.46 1.25· 0.88 
Perceived benefits of brushing 1.01 1.32 0.87 0.69 1.50 1.86' 0.57' 
Perceived benefits of dental visit 1.20 0.95 0.73 0.82 0.73 1.62 1.15 
No. of barriers perceived 1.36 1.41· 1.53· 128 1.16 1.18 1.03 

Enabling 

Income levels 
High v low 0.53 0.60 0.79 0.37 0.49 0.76 0.46 
Medium v low 1.06 1.23 0.50 0.39 0.43 0.86 0.81 

RNldanca 
More urban v less urban 1.30 1.11 0.87 1.24 1.46 NA NA 

Usual sourca of caN and contact (c) 
Yes+ preventive v yes+ no visit 0.85 0.76 0.81 0.13 1.10 2_55• 0.78 
Yes + curative v yes + no visit 1.37 0.71 1.11 0.86 2.08 1.70 0.85 
Nov yes + no visit 2.05 0.78 0.88 1.33 0.53 1.59 1.56" 

Ora/ health behaviour 

Brushing 
Never or <1/day v >1/day 1.94' 3.00' 0.32 4.78. 0.46 a 0.84" 1.51 
1/day v > 1/day 1.42 0.79 0.53 2.05 0.45 1.44 2.20· 

Flossing 
Do floss v don't floss/unaware NA 0.87 1.48 NA 0.80 0.87 0.43• 

Oral health status 

Dentition 
No. of untreated Decayed Teeth 1.14 1.05 1.58 ... 1.09 1.19 1.32 .. 0.98 
No. of permanent teeth missing 1.04 1.16 ... 1.20· .. 0.98 1.14· 1.03 1.05 
No. of permanent teeth filled 1.03 1.02 1.10· 0.98 0.99 0.94 0.99 

Periodontal health 
Healthy/bleeding v calculus 1.43 1.23 0.95 2.40 0.69 1.04 3.57"' 
Pocket 4-5 mm + v calculus 1.23 0.94 0.66 3.14 .. 0.98 1.31 1.14 

IHS, Indian Health Service; NA, not applicable; v, versus 
* P,;Q.05; ** P,;Q.01; *** P,;Q.001 
• Cell size ,,; 25. 
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Those with better perceived general health at the two IHS sites were less likely to avoid 
laughing or smiling. Some health beliefs were significant predictors. Those with more 
perceived barriers to obtaining oral health care were more likely to avoid laughing or smiling 
in Yamanashi and New Zealand, and those with a greater level of belief in the seriousness of 
oral health problems were more likely to do so in Yamanashi and Lodz. At the Navajo site 
those with a greater level of perceived importance of oral health or of the perceived benefits 
of brushing were more likely to avoid laughing or smiling while those perceiving the benefits 
of brushing at the Lakota site were significantly less likely to do so. 

None of the odds ratios for income categories were significant and residence was not a 
significant predictor at any site. The variable combining a usual source of oral health care 
and its use was not a significant predictor except at the Navajo site, where those with a usual 
source who had used it for preventive reasons were more likely to report the avoidance of 
laughing or smiling. 

Less frequent brushing was significantly related to the increased probability of avoiding 
laughing or smiling only in Lodz and at the Lakota site. Flossing was associated with less 
avoidance at the Lakota site. 

The odds ratios for dentition status variables indicated that greater numbers of decayed, 
missing and filled teeth increased the likelihood of avoiding laughing or smiling at four sites; 
the significant predictors were the number of missing teeth in Yamanashi, the number of 
decayed, missing and filled teeth in New Zealand, the number of missing teeth in Baltimore, 
and the number of decayed teeth at the Navajo site. Periodontal status did not have a 
consistent effect. 

12.3 Discussion 

Oral disease symptoms 

Table 12.9 summarizes the characteristics of people more likely to report oral quality of 
life problems for each age group at each site. 

The differences between the sexes were not consistent or for the most part significant, 
although females reported more oral disease symptoms in children in Erfurt, Lodz and at the 
Lakota site, in adults aged 35-44 in Baltimore, and in adults aged 65-7 4 in Erfurt. This 
finding, together with inconsistent findings in previous studies, suggests that certain system
level factors in different countries may be responsible for the presence or absence of 
differences between the sexes. Further research is necessary to identify and explain these 
factors. 

In two previous studies (Bailit, 1987; Locker, 1992), individuals with low education or 
income levels were found to report oral pain more often. However, ICS II showed that, with 
only one exception (children in Lodz), there was no significant effect of education in any age 
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Table 12.9 Summary of characteristics of people more likely to report poorer oral health quality of life measures 

Oral health Erfurt, YamanHhl, New Lodz, Baltlmore, IHS Navajo, IHS Lakota, 
quality of Gennany Japan Zealand Poland USA USA USA 
life ln8HUl"e 

Number of 
Symptoms 

Children 12-13 Female• Fair, poor or very poor Good health•• Female"' Fair, poor or very poor Un-/semlskilled Female"· 
Prof. or skilled health .. Brush never or Father high education• health' occupation" Higher no. of 
occupation' Higher no. of perceived < 1/day" Manager/low prof. Agree visits prevent Brush never or perceived barriers" 
No father• barriers"• Brush 1 /day" occupation• trouble"' < 1/day" High no. of decayed 
Good health' Usual source and High no. of Good health" Higher no. of Has calculus~ teeth" 
Agree visits prevent contact'" decayed teeth' .. High perceived perceived barriers .. 
trouble" Brush never or seriousness• 
High no. of perceived < 1/day" Higher no. of perceived 
barriers'"' Brush 1/day" barriers" 
Brush never or High no. of decayed Brush never or 
< 1/day·• teeth'"' < 1/day" 

High no. of missing teeth•·· Fewer filled teeth• 
High no. of filled teeth"' 
Has calculus• -I\) 

Good health"' Adull:1135----,44 Poorer health .. Fair, poor or very poor Fair, poor or very Female' Good health" Un-/semlskllled 
High no. of perceived health" poor health"' High perceived· Un·/semlskllled High no. of occupation' 0 
barriers ... "' High no. of perceived High no. of seriousnessu occupation' perceived High no. of perceived ~ 
Usual source and barriers'" perceived barriers· High no. of perceived High perceived barriers" barriers" r-
curative visit"' Low Income• Usual source and barriers" seriousness•• Usual source and no 0 
High no. of decayed High no. of decayed teeth' curative visit' .. More urban .. Low perceived visit v preventive• §;; 
teeth' High no. of High no. of decayed benefits of brushing' Brush never or r-

decayed teeth" teeth' High no. of perceived < 1/day• ==i 
High no. of filled teeth' barriers" Brush 1/day" ""' 0 Healthy/bleeding More urban· High no. of decayed .,., 
periodontal status" teeth'" r-

Adulm115---74 Female ... No data Low perceived Usual source and Excellent, very good, Low Income ... No data ~ 
Fair, poor or very poor seriousness• curative visit" fair, poor or very poor s:: 
health" Low perceived health' c: 
High no. of perceived benefits of Low perceived r-

:::J barriers'" brushing' benefits of brushing• § Medium Income• High no. of perceived 
barriers." ::0 
Low Income• ~ 

No usual source •· rri 
):,. 

~ 
r-

I\:) I 
c;:i 

I\:) Im ""' 



I\) 

I Table 12.9 (cont'd) (") 
I\) 0 co s:: 

Or11lhHlth Erfurt, Yamanashi, N- Lodz, Baltlmor11, IHS Navajo, IHS L..akota, ~ 
quality of G•nnany Japan Zealand Poland USA USA USA ~ llfem•aul'9 G) 

Poor Perceived 0 
Oral Health ~ 

r--
Chlld1'9n 12-13 Poorer health ... Poorer health ... Poorer health" .. Poorer health·•• Poorer health ... Poorer health" .. Poorer health··· :r: 

Brush never or High perceived Importance• Agree brushing Do Floss· Brush never or Brush never or Agree dental visits ~ 
< 1/day"" High no. of perceived prevents trouble•• High no. of decayed < 1/day• < 1/day"" prevent trouble"" r--
Brush 1/day• barriers··· Brush never, teeth"" Fewer missing teeth" High no. of Brush never or ~ 
High no. of decayed High no. of decayed teeth""" < 1/day or 1/day--· Has calculus••• decayed teeth" < 1/day•• 

~ teeth"" High no. of missing teeth• High no. of High no. of decayed 
High no. of filled High no. of filled teeth""" decayed teeth ... teeth"" :0 rn teeth ... High no. of filled fJ) 

teeth" .. 
~ 

JvJutta 35-44 Good health" Un-/semlskilled occupation• High education• Good health .. High no. of barriers .. Manager/prof. or Good health .. rtj 
Fair, poor or very poor Good health"" Un-/semiskilled Fair, poor or very poor High no. of missing skilled occupation• Brush never or s:: 
health" .. Fair, poor or very poor occupation• health" teeth"" Unemployed" < 1/day" (fJ 

High no. of perceived health""" Fair, poor or very High no. of perceived High no. of filled Good health""" Brush 1 /day"" 
barriers• High no. of decayed teeth""" poor health .. barriers ... teeth""" Fair, poor or very High no. of decayed 
Usual source and no High no. of missing teeth""" Usual source and More urban•• Has4-5mm poor health" teeth" .. 
visit"" High no. of filled teeth""" no vls1t••• Usual source and no pockets•• Brush 1 /day"" High no. of missing 
High no. of decayed High no. of visit" High no. of teeth"" 
teeth""" decayed teeth""" Brush never or decayed teeth" .. 
High no. of missing High no. of missing < 1/day" High no. of 
teeth""• teeth"" High no. of decayed missing teeth" 
Has4-5 mm High no. of filled teeth""" Has calculus" 
pockets•• teeth .. High no. of missing 
Has calculus" teeth""" 

High no. of filled teeth"" 
Healthy/bleeding 
periodontal status••• 

Adults 95-74 Good health" No data Un-/semiskllled Un-/semlskllled Fair, poor or very poor High education" No data b 
Fair, poor or very poor occupation" occupation• health" .. Good health" 
health"" Good health ... Low perceived Brush never or Fair, poor or very 
High Income• Fair, poor or very Importance•• < 1/day" poor health""" 
No usual Source•• poor health" High no. of perceived Has4-5 mm Low Income•• 
High no. of missing Low perceived barriers•• pockets .. 
teeth"" seriousness• Low Income• 
Has calculus••• Usual source and Usual source and 

no visit" preventive visit" 
High no. of 
decayed teeth ... 
High no. of missing 
teeth"" 
High no. of filled 
teeth" .. 



I\) 
I\) 
(0 

Table 12.9 (cont'd) 

Oral hHlth 
quality of 
llfwmeaaure 

Missed School 
due to Ore/ 
Health Problems 

Children 12-13 

A voldB11Ct1 of 
Laughing 

Adults 35--44 

Erfurt, 
Gannany 

Poorer health" 

No significant varlables 

IHS, Indian Health Service 
* A'.0.05; ** P:';0.01; *** A'.0.001 
• Cell size 5 25. 

Yamanashi, 
Japan 

No data c 

High perceived 
seriousness• 
High no. of perceived 
barriers• 
High no. of missing teeth ... 

N
Zealand 

Low perceived 
Importance• 

High no. of 
perceived barrlers• 
High no. of 
decayed teeth" .. 
High no. of missing 
teeth••• 
High no. of filled 
teeth" 

• No multivariate analysis was undertaken due to the small number of dentate individuals. 

Lodz, 
Poland 

Usual source and 
contact• 

Female"· 
High perceived 
sertousness .. 
Brush never 
or< 1/day· 
Has 4-5 mm pockets .. 

c No multivariate analysis was undertaken due to the small number of children who reported missing school. 

Baltimore, 
USA 

No data c 

High no. of missing 
teeth" 

IHS Navajo, 
USA 

Unemployed• 
Disagree brushing 
prevents trouble· 
Disagree or don't 
know If visits 
prevent trouble• 
Large family" 
Do floss• 

High education .. 
Un-/semiskilled 
occupation• 
Good health .. 
High perceived 
Importance• 
High perceived 
benefits of 
brushing• 
Usual source and 
preventive visit" 
High no. of 
decayed teeth .. 

IHS Lakob, 
USA 

Female• 
Brush <1/day• 

Fair, poor, or very 
poor health• 
Low perceived 
benefits of brushing• 
Brush 1/day• 
Don't floss/unaware• 
Healthy/ bleeding 
pertodontal status'· 

........ 
!\) 

0 
~ 
r-
0 
§; 
r-
:::i -.:: 

~ 
r-

~ 
s: 
~ 
::! 
§ 
::0 
'j; 
rtj 
),. 

~ 
r-

ul 
m 
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group after controlling for the other variables of socioeconomic status and for oral health 
behaviour and oral health status. 

The other two socioeconomic variables, occupation (a predisposing variable) and 
income (an enabling variable) showed varying effects on the number of oral disease 
symptoms according to age group and study site. In most instances, the effects were not 
significant. Those that were presented interesting contrasts. Children in Erfurt whose fathers 
were skilled workers or professionals and those in Lodz whose fathers were managers or low 
professionals reported more symptoms than those with fathers in unskilled or semiskilled 
occupations. Furthermore, the elderly in New Zealand with medium income reported more 
symptoms than those with low income. However, adults aged 35-44 in Baltimore with 
skilled occupations reported fewer symptoms than those with unskilled or semiskilled 
occupations. In addition, middle-aged adults with high income levels in Yamanashi, older 
adults with medium income levels in Baltimore, and older adults with high or medium 
income levels at the Navajo site reported fewer symptoms than their counterparts with lower 
income levels. Clinical measures of oral health indicated that higher occupation and income 
levels were associated with better oral health across all sites. For the sites where high 
occupation and income groups reported more symptoms, one possible explanation is that 
these groups simply have a propensity for reporting symptoms. 

Perceived general health was a strong predictor of the number of oral disease symptoms 
reported at most sites for most age groups: as perceived general health increased, oral disease 
symptoms decreased. On the basis of the ICS II conceptual model, this relationship can be 
interpreted to indicate the positive (direct and/or indirect) impact of good general health on 
the likelihood of experiencing oral disease symptoms. However, it is also possible that 
individuals with more oral disease problems tend to rate their general health lower. Since 
ICS II data are cross-sectional, it is not possible to specify with certainty the directions of any 
causal relationships between these two variables. 

Higher levels of belief in the seriousness of oral disease, the importance of oral health, 
and the benefits of oral health behaviour, and lower levels of perceived barriers to obtaining 
oral health care were expected to lead to better oral quality of life. The most consistent 
finding regarding the impact of health beliefs on oral disease symptoms concerned the latter, 
which included: anxiety about the pain associated with treatment, being too busy to get care, 
and the unavailability of oral health care providers. After controlling for personal 
characteristics, oral health behaviour and oral health status, this variable remained 
significantly related to experiencing more oral disease symptoms among children at all sites 
except New Zealand and the Navajo site, among younger adults at all sites, and among older 
adults at two sites (Baltimore and the Lakota site). These findings suggest that symptoms or 
oral health problems may accumulate among those who perceive barriers to availability, 
accessibility and acceptability of oral health care. They also imply that oral health systems 
at sites with higher numbers of perceived barriers have not successfully addressed the 
concerns of patients in this regard, which in turn has important policy implications. 
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Other health beliefs were not significant predictors for the most part, and when they were 
the effects were not consistent. For example, while greater levels of perceived seriousness 
were related to fewer symptoms among older adults in New Zealand, as expected, they were 
related to more symptoms among younger adults in Lodz and Baltimore. 

Residence in a more urban or less urban area was not a significant predictor of the 
number of symptoms reported among children or older adults at any site and was significant 
among younger adults only in Lodz and Baltimore. Urban residents in Lodz may have had 
a greater propensity to report symptoms, since their clinical oral health status was as good or 
better than that of their rural counterparts. The finding in Baltimore may reflect a poorer level 
of oral health among inner-city residents. 

In general, the multivariate analyses showed that adults with a usual source of oral health 
care who had used it for preventive reasons tended to report fewer oral disease symptoms, 
while those with a usual source who had used it only for curative reasons tended to have more 
symptoms. These relationships were significant among younger adults at the Lakota site and 
in Erfurt and New Zealand, and among older adults in Lodz. It appears that it is insufficient 
to increase linkages between patients and providers without promoting use of oral health 
services for preventive reasons. 

Previous studies failed to examine the impact of oral hygiene behaviour on the number of 
oral disease symptoms reported. ICS II data demonstrate different patterns of the independent 
effects of brushing in the three age groups. After controlling for other variables, less frequent 
brushing was significantly related to more self-reported symptoms in children at five sites. 
However, among younger adults this relationship was significant only at the Lakota site and for 
older adults at none. This interesting difference probably reflects the fact that the teeth and 
gums of children aged 12-13 are still developing so that brushing may benefit them more. 
Flossing had no significant independent effect in any age group at any site. 

Previous studies that addressed the relationship between dentition status and oral disease 
symptoms found varying results in different countries. ICS II suggested a more consistent 
pattern. A greater number of untreated decayed teeth significantly increased the number of 
symptoms reported in children at three sites (Yamanashi, New Zealand and the Lakota site), 
and among adults aged 35-44 at five sites (Erfurt, Yamanashi, New Zealand, Lodz and the 
Lakota site). These results confirm that decayed teeth, ifleft untreated, cause reduced quality 
of life in terms of pain and discomfort. 

In contrast, greater numbers of missing teeth were significantly related to more 
symptoms at only one site (Yamanashi), and a greater number of filled teeth was significantly 
associated with more symptoms only among children in Yamanashi and younger adults in 
Lodz. Furthermore, among children in Lodz, a greater number of filled teeth was 
significantly related to fewer symptoms. These results demonstrate that decayed teeth, if 
extracted or filled, are unlikely to produce symptoms. 
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Among children, worse periodontal status was significantly related to a greater number 
of symptoms in Yamanashi and at the Navajo site, where the overall periodontal status was 
worse than at other sites. However, among adults the coefficients for periodontal status were 
not significant, suggesting that even poor periodontal status does not necessarily lead to more 
symptoms. 

Perceived oral health 

Differences between the sexes in perceived oral health were not significant in any age 
group at any site. This finding presents an interesting contrast with that for number of oral 
disease symptoms, suggesting that females may be more sensitive to oral disease symptoms 
or may have a greater propensity to report them than males, but do not consider their overall 
health status to be worse as a result. 

While most previous studies found that those in higher socioeconomic groups tended to 
have a more positive view of their oral health than those in lower socioeconomic groups, 
socioeconomic variables (education, occupation and income) were only significantly related 
to perceived oral health at a few ICS II sites. After controlling for other variables important 
to the development of perceived oral health, a low education or occupation level. did not 
predispose an individual to worse perceived oral health,just as high income did not relate to 
better perceived oral health. 

Perceived general health had a strong independent effect on perceived oral health in the 
three age groups at most sites. That is, given the same level of oral health behaviour and 
status, assessment of oral health was worse in individuals with worse general health. This 
finding not only confirms that of Petersen and Nortov' s study ( 1989) but also extends it to a 
wide range of age groups and sites. This association may relate to the fact that perceived oral 
health is a component of perceived general health, although the data suggest that perceptions 
of general health influence perceptions of oral health. Oral health professionals should 
recognize that clients in poor general health are more likely to have poor oral health. 

The number of perceived barriers to obtaining oral health care was significant in only a 
few instances: for children in Yamanashi, younger adults in Erfurt, Lodz and Baltimore and 
for older adults in Lodz, the more barriers an individual perceived, the worse his or her 
perceived oral health. At these sites, public health efforts to reduce people's barriers to 
access are warranted. 

After controlling for other variables, younger adults in Erfurt, New Zealand and Lodz 
who had a usual source of oral health care and used it for preventive reasons had significantly 
better perceived oral health than those who had a usual source but had not used it. Among 
older adults significant effects were observed at the same sites but the pattern was different. 
In Erfurt, those without a usual source had significantly worse perceived oral health, and in 
New Zealand, those with a usual source who had used it for preventive or curative reasons in 
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the previous year had better perceived oral health. In Lodz, those with a usual source who had 
used it only when oral disease symptoms had appeared reported significantly worse oral 
health. These findings suggest that merely knowing whether an individual has a usual source 
of oral health care is not sufficient for an understanding of his or her oral health; usage 
patterns are also important. 

It was expected that those with better oral hygiene habits would have better perceived 
oral health. This was confirmed for brushing but not for flossing. More frequent brushing led 
to significantly better perceived oral health among children at five sites, among younger 
adults at three sites and among older adults at one site. Although oral health research does 
not give any clear indication of the role ofbrushingper se in preventing dental caries, ICS II 
data suggest that the habit at least makes an individual feel he or she has good oral health at 
many sites. 

Analyses of the ICS II data confirm the impact of the number of decayed teeth on 
perceived oral health with an overwhelming consistency among children and younger adults. 
The number of missing teeth was not a significant predictor among children at most sites, 
probably because of the small numbers of missing teeth in this age group. However, it was 
a significant predictor among younger adults at all sites. A greaternumber of filled teeth also 
led to worse perceived oral health among children in Erfurt, Yamanashi and New Zealand, 
and among younger adults at all sites except Erfurt and the two IHS sites. Significant 
relationships between the number of decayed, missing or filled teeth and perceived oral 
health imply that the problematic tooth, whether treated (filled), extracted (missing) or 
untreated (decayed), decreased perceived oral health in children and younger adults at many 
sites. In contrast, most older adults were not so affected. This is probably because they have 
fewer teeth, which alters the proportions of decayed, missing and filled teeth, and also 
because the sample sizes were smaller than for the other two age groups. 

In contrast to the consistent relationship between dentition status and perceived oral 
health, the relationship between periodontal status and perceived oral health was significant 
only among children in Lodz, adults in both age groups in Erfurt and Baltimore, and younger 
adults at the Navajo site. 

Missing school or avoiding laughing or smiling 

The logistic analyses for missing school because of oral health problems resulted in 
fewer significant predictors than those for oral disease symptoms and perceived oral health. 
This suggests that variables other than those included in the regression model may be 
involved. There have been few previous studies in this area so that the ICS II results must be 
regarded as exploratory. However, the latter did show that, at the Navajo site, children who 
missed school (35% of the sample) were characterized as female, having an unemployed 
father, coming from a large family, and having a lower perception of the benefits of brushing 
and using floss. 
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The multivariate analyses of avoidance oflaughing or smiling because of the appearance 
of the teeth among younger adults also indicated that variables other than those included in 
the regression model were involved. For example, while perceived general health was a 
significant predictor of the number of oral disease symptoms or perceived oral health status 
at many sites, it had a significant effect on avoidance of laughing or smiling in only one. 
Nevertheless the results do provide some insights. For example, in Yamanashi and Lodz, 
those who perceived oral disease to be a serious problem were more likely to avoid laughing 
or smiling. In Yamanashi and New Zealand, a greater number of perceived barriers to 
obtaining oral health care was associated with a greater likelihood of avoiding laughing or 
smiling. In Lodz and at the Lakota site, less frequent brushers were more likely to have this 
problem. The most consistent predictor was dentition status. Worse dentition status (more 
decayed, missing or filled teeth) was associated with a greater likelihood of avoiding 
laughing or smiling, and the relationship was significant at four sites. 

234 



13 CONCLUSIONS AND IMPLICATIONS 

13 Conclusions and Implications 
Andersen, R., Chen, M., Barmes, D.E., Lyttle, C.S., and Leclercq, M.-H. 

When ICS I commenced in the mid- to late- l 970s, it was unique in relating oral health 
clinical and sociological data within and across cultures. Very few general health studies had 
been pe1formed cross-nationally and none had made the clinical link at the individual level. 
Even by the commencement of ICS II (around 1990), few cross-national oral health or 
general health studies had been conducted, thus leaving wide practical and theoretical gaps, 
as described in Chapter I. ICS I and II were conducted in an attempt to fill these gaps at least 
in the oral health literature. The wide-ranging social, political, economic and oral health care 
systems from ICS II study sites provide an excellent opportunity for each country to learn 
from other countries (a practical goal of the study), and for researchers to find ways to 
generalize lhe findings of single country studies to other countries (the theoretical goal). 

The comparison of ICS II oral health care systems recounted in previous chapters 
provides an analysis of the overall status of oral health outcomes-oral health behaviour, oral 
health status and oral quality of life - at each study site, the social group differences in these 
outcomes, and the individual-level and system-level effects on these outcomes. It was 
postulated in the ICS II conceptual model (see Figure 1.1) that oral health outcomes are 
influenced by both individual-level and system-level factors. The latter include the 
socioenvironmental and oral health care system characteristics of each study site. The model 
further proposes that an individual's oral health behaviour is affected by his or her 
predisposing and enabling characteristics: age, sex, education, occupation, income, health 
beliefs, family size and residence. Together with oral health behaviour, these personal 
characteristics determine an individual's oral health status. Personal characteristics, oral 
health behaviour and oral health status influence the level of an individual's oral quality of 
life. Finally, influences at the individual level operate in the context of system-level 
characteristics. 

This final chapter highlights some key findings of the overall status of oral health 
outcomes across ICS II study sites and summarizes the results concerning the individual
level and system-level effects on oral health outcomes. These findings are considered in 
relation to the ICS II theoretical model. Implications for policy and future research for each 
of the oral health outcomes are also presented. This report contains an extensive array of data 
and analyses. Only the main features are summarized here. It is hoped that readers will tum 
to the details presented in the previous chapters and in the annexes to shed light on their 
particular questions and interests. 

13. 1 Oral health behaviour 

Overall status 

The ICS II results confirm that an individual's oral health behaviour can be influenced 
by some system-level factors relating to the study site's socioenvironmental characteristics, 
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the oral health care system, and certain personal characteristics. While the literature is not 
always conclusive that regular brushing and flossing improve oral health status, it is claimed 
that brushing and flossing, as well as regular visits to oral health care professionals -
especially those for preventive purposes - are positive behaviours that should be promoted. 

Toothbrushing 

The majority of children and adults at every site brushed once a day or more. There 
were, however, some sites where almost one-quarter or more of children and older adults 
reported never brushing or brushing less than once a day. The two IHS sites and Lodz, Poland 
should be targeted for special brushing promotion programmes. 

Flossing 

Of all of the dependent variables studied in ICS II, the greatest discrepancies among sites 
were found in flossing behaviour. The availability, accessibility and the oral health care 
profession's recommendation of dental floss in a society determine the adoption of flossing. 
Most respondents of all ages in Erfurt, Yamanashi and Lodz indicated that they never flossed 
or did not know what flossing was. In contrast, the majority of all age_groups in Baltimore 
and children at the IHS sites and in New Zealand reported at least some flossing. The key 
empirical question - apparently not yet completely resolved - is, what are the benefits of 
regular flossing to oral health? If the benefits are substantial, the former sites should give 
serious consideration to the promotion of the use of dental floss. Even the latter sites might 
want to encourage more regular flossing. 

Utilization of oral health services 

While the majority of children at all sites had made an oral health care visit in the year 
prior to the ICS II survey, the type of oral health care system made a difference in the 
proportion having done so. In New Zealand, with its school dental nurse programme, 
virtually all children reported a visit. All other sites where treatment services were provided 
to children through school oral health services programmes (Erfurt, Lodz and the IHS sites) 
had 12% or fewer reporting no contact. In contrast, at sites that did not have such 
programmes for their children, reports of no visits were higher (Baltimore, 18% and 
Yamanashi, 36%). 

Adults aged 35-44 years at all sites reported a contact less often than children and adults 
aged 65-74 years much less often. T.he sites at which adults were most likely to have made 
an oral health care visit were Erfurt (a public system entitling adults to preventive and 
curative services), and Baltimore (a mostly private fee-for-service system). However, the 
sites at which adults were least likely to have made a visit were the Navajo site (also a public 
system entitling adults to treatment) and Yamanashi ( a national health insurance system 
covering only curative services). It is clear that factors other than system type are influencing 
contact rates, system policies and prevailing values and beliefs about oral health care. 
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Preventive visits 

An attempt was made to gauge the preventive orientation of oral health care systems by 
asking adults who had made a visit in the previous year whether their last visit had been for 
treatment or prevention (examination/cleaning). The responses indicating a preventive visit 
varied tremendously from a high of73% in adults aged 35--44 years in Baltimore to a low of 
11 % of those in the same age group in Yamanashi. In general, adults in Baltimore and New 
Zealand (predominantly fee-for-service systems) reported more preventive care than at the 
other sites (all of which entitled adults to some oral health care). At most sites younger adults 
were more likely to seek preventive care than older adults. Clearly, across sites and age 
cohorts there were meaningful differences in the kind of services that different people 
received. Much more research is needed to sort out the effects of incentives for patients and 
providers as well as system policies, practice patterns and cultural values that might account 
for these observed differences. 

Satisfaction with oral health care visits 

Most children and adults expressed satisfaction with their last oral health care visit and 
its quality at every site. While some health professionals, consumer advocates and 
researchers make considerable efforts to explain why reports of high satisfaction with health 
care may not be valid or reliable, these scores do suggest that oral health care systems 
probably have a tremendous amount of good will on which to draw in designing and 
providing care to the population they serve. Nevertheless, there are some areas where there 
is considerable room for improvement. Fully three-quarters of the children in Lodz and at the 
IHS sites would have liked to have had more information about the treatment they were 
receiving, and one-third or more of the adults in Lodz and at the Navajo site had concerns 
about their access to oral health services. 

Individual-level effects 

Sex, family size and residence 

Females were more likely to brush regularly than males. This \Vas one of the strongest 
and most consistent findings of ICS II for all age groups and all sites - and the bivariate 
findings were confirmed by significant results in the multivariate analyses, with all the other 
variables in the ICS II models taken into account. Similarly, sex was the independent 
variable most consistently related to flossing across sites and among age groups, with 
females again more likely to floss regularly. While not all of the differences in the bivariate 
and multivariate analyses were statistically significant (particularly for children), the 
consistency of the results is quite compelling. If it is true that regular brushing and flossing 
are important, the implications are obvious. Oral health care systems and providers and 
producers of oral health care products should promote regular brushing and flossing habits 
for males of all ages. Additional research to document why females brush and floss more 
regularly would help to specify what the nature of such promotional efforts might be. 
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Sex was not as important in determining who made an oral health care visit, and it did 
not appear to be important at all in predicting preventive visits. It was not significantly 
related to visits of older adults at any site in either the bivariate or multivariate analyses. 
While the bivariate analyses showed that female children were significantly more likely than 
males to have made a visit at three sites, the odds ratios in the multivariate analyses remained 
significant only for the Lakota site. Differences between the sexes for adults were greater in 
the younger age group, with females significantly more likely to have made a visit at all sites 
except Baltimore; and the odds ratios in the multivariate analyses were significant for Erfurt, 
Lodz and the Lakota site. Age appears to be relevant in deciding when sex should be a 
consideration in targeting under-utilizers of oral health care (males aged 35-44 years) at most 
ICS sites. 

Previous studies have shown inconsistent effects of family size on the oral health 
behaviours of children. ICS II findings were also inconsistent. Across sites, no consistent 
effect of family size was found for brushing, flossing or oral health service contact. 
Similarly, no systematic relationships were found between family size and oral health status 
or oral quality of life. Clearly, much remains to be done in understanding the impact, if any, 
of family size on the oral health of children. 

Residence was measured by population density (degree of urban development) of the 
community in which the respondents lived. At most sites those living in "more urban" areas 
tended to brush more regularly, and generally the same was true for flossing and having an 
oral health care contact. The exception was Baltimore, where people living in "less urban" 
areas tended to brush and floss more regularly, and were more likely to have made an oral 
health care visit in the previous year. "Less urban" at most sites may have represented a more 
traditional rural environment while in Baltimore it represented relatively more affluent 
suburban living. However, the effect of the level of urban development was statistically 
significant only at some sites for some age groups. 

Socioeconomic variables 

The socioeconomic variables studied (the education, income and occupation of either 
the respondent or, in the case of children, the father) showed clearly differing patterns of 
effects for adults and children. For the children, these variables were mostly not significant. 
Even the generally significant relationship between father's education and brushing found in 
the bivariate analyses disappeared after controlling for other variables in the multivariate 
analyses. 

Bivariate analyses showed that adults with higher levels of education or income 
generally brushed and flossed more regularly and were more likely to have made an oral 
health care contact in the previous year at most sites, regardless of the type of oral health care 
system. These results suggest that a public oral health care system does not necessarily 
eliminate social group differences in oral health behaviour. However, after controlling for 
other predisposing and enabling variables, the effects of education and income were 
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insignificant at some sites for some age groups, suggesting that the social group differences 
at these sites were due to reasons other than education or income per se. 

Usual source of oral health care 

It was expected that people who reported having a usual source of oral health care would 
be more likely to brush and floss regularly. This expectation was upheld in bivariate 
analyses, particularly among adults. However, in the multivariate analyses, the effects on 
brushing remained significant only at some sites (Yamanashi, Lodz, Navajo and Erfurt), 
mostly the late industrializers or the later adopters of the Western diet. At these sites, it 
appeared that having a usual source did reinforce brushing behaviours, so that linking those 
adults who do not brush regularly with a usual source might encourage them to do so. This 
recommendation needs qualification, since ICS II data are cross-sectional and there is no 
direct evidence that people who gain a usual source will brush more regularly. However, the 
multivariate analyses controlling for other predisposing and enabling variables suggest that 
providing a usual source might encourage regular brushing in at least some cases. For 
flossing, the effect of a usual source in the multivariate analyses remained significant only for 
Baltimore, where the use of dental floss was most prevalent. 

The relationship between having a usual source of oral health care and regular brushing and 
flossing was much more tenuous for children, and was insignificant at most sites. Thus, having 
a usual source may not be so important for encouraging preventive behaviour in children. 

Having a usual source of care was the strongest determinant in the analyses of whether 
or not people had oral health care contacts. The relationship was highly significant at almost 
every site for both adult age groups. Reporting a usual source was not so universally 
important for children in predicting a contact, but was still significant in Baltimore, 
Yamanashi and Erfurt. There is a methodological problem in that some people may have 
visited a provider only once, and subsequently reported that provider as a "usual source". 
However, ICS II data show that most people had had their usual source for a longer period 
than the year for which they were reporting oral health care contacts. Ideally, longitudinal 
studies should be conducted to observe what happens to contact rates after people are linked 
to a usual source of care. However, the strength of the associations observed across sites and 
age groups supports the conclusion that in most settings a usual source of care is critical to 
promoting regular access to oral health services. 

General health 

It was expected that people reporting better general health might have greater motivation 
and energy to engage in oral health behaviour than those preoccupied and depleted by their 
poorer general health. This expectation \Vas better supported for brushing than for flossing 
or for oral health care contact, since the effect of perceived general health on brushing was 
more frequently significant. However, even these significant results were not found 
consistently across all sites or age groups. 
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Oral health beliefs 

Three health beliefs were tested in the multivariate analyses of brushing. It was expected 
that people who thought that oral disease was serious, that oral health was important, and that 
there were benefits to brushing would brush more regularly. Those expectations were 
generally not supported. There were few significant odds ratios and those that were 
significant were not always in the expected direction. There was certainly no supporting 
evidence in ICS II data that altering people's beliefs might encourage better oral health 
behaviour. It is possible that a different set of hypotheses and a different specification of 
beliefs mights produce more encouraging results. 

Health beliefs proved to be somewhat more systematically related to flossing than to 
brushing. In all multivariate analyses for adults in which "perceived benefits of flossing" was 
included (except for the Navajo), perception of benefits was significantly associated with 
regular flossing. Further, for children in Baltimore and adults aged 35-44 in Yamanashi, 
higher perceived seriousness of oral disease and importance of oral health were significantly 
associated with more regular flossing. 

None of the health beliefs were consistently related to oral health care contacts except 
one, the number of perceived barriers to oral health care. For all age groups at most sites, 
more perceived barriers reduced the likelihood of a contact. In fact, next to usual source of 
care, numberof perceived barriers was the strongest predictor of contacts in the multivariate 
analyses. It seems clear that these perceived barriers, including fear of pain, being too busy 
and the unavailability of dentists, significantly limit access to oral health care at many sites. 

The multivariate analyses showed many fewer significant relationships between 
education and income levels and oral health care contacts than the bivariate analyses. Some 
of the bivariate relationships between education and income and oral health care contact may 
be explained by the presence or absence of a usual source of or barriers to care. People with 
less education and income were less likely to have a usual source of care, and perceived more 
barriers to care which subsequently limited their contacts. Thus, after controlling for usual 
source and barriers in the multivariate analyses, the apparent relationships between 
education, income and oral health care contacts were reduced. 

System-level effects 

The investigation of system-level effects on oral health behaviours was limited by the 
relatively small number of sites participating in ICS II. It is clear, however, that at study sites 
with higher levels of modernization and longer histories of development, toothbrushing 
practices have been more widely adopted. 

Further, the organization and delivery of oral health care systems are related to 
utilization. For example, the children at the study sites with an organized school oral health 
services programme which provided both preventive and curative services were more likely 
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to use those services. Also, the entitlement for oral health care existing in the former GDR 
may have increased adults' likelihood to use those services, even to the extent of possible 
overuse, as suggested by the much greater proportion of multiple oral health care visits. 
Curative-oriented national health insurance systems, such as the one in Japan, may 
discourage preventive use of oral health services. Oral health care systems that have 
undergone serious deterioration due to economic problems, as in Poland, can be 
overburdened with the need to provide curative services and are thus unable to offer 
sufficient preventive services. 

The individual-level analyses reveal that most of the predisposing and enabling 
variables were significant predictors at some sites but not others ( a notable exception was the 
finding that females were more likely to brush regularly at almost all sites). Further, for the 
significant variables, the levels of their significance shown by their regression coefficients 
were not uniform across study sites. Apparently system-level factors intervene to produce 
these differences in predictive power. However, the ICS II theoretical model did not specify 
the mechanisms for system intervention. It remains unclear why, for example, some 
socioeconomic variables are significant predictors at sites that were industrialized more 
recently, but insignificant at others. 

13.2 Oral health status 

In this section status is considered according to the findings of the epidemiological 
examinations and separately for dentition status and periodontal status in all age groups; 
dentofacial anomalies are included for children only. The multivariate analyses for oral 
health status include predisposing and enabling factors, as well as oral health behaviour, as 
predictors. 

Overall status 

Dentition status 

From the time ofICS I(] 970s to early 1980s) to ICS II (late 1980s to early 1990s) the 
DMFT index for children improved considerably at all sites. At the time ofICS II, Baltimore 
children had the lowest overall DMFT scores while New Zealand had the lowest rate of 
decayed teeth. Latvia had the highest overall DMFT score and the highest D component. 
Yamanashi had the highest F component. The proportion of children judged to need 
extractions ranged from less than 1 % in New Zealand and Baltimore to 23% in Lodz; and the 
proportion needing any restorative care varied from 8% in New Zealand to 85% in Lodz. 

The DMFT scores for adults aged 35-44 also declined between ICS I and ICS II (except 
in Erfurt). The decline was generally not as great as for children, given the chronology of the 
introduction offluorides. The lowest overall DMFT scores in ICS II were found in Baltimore 
and at the Navajo site, while the highest was found in New Zealand. Contributing to the latter 
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result was the highest edentulous rate and the highest filled rate. However, New Zealand, 
along with Baltimore, had the lowest decayed rate, while Lodz and Latvia had the highest 
decayed rate. Lodz also had the highest number of missing teeth and the Navajo sample had 
the lowest. 

The proportion of adults aged 35-44 judged in need of extraction varied considerably by 
site, from lows of less than I 0% in Erfurt, New Zealand and Baltimore to highs of more than 
40% for the Lakota and in Lodz. The proportion judged to require restorative care ranged 
from 36% in Baltimore to over 80% in Latvia and Lodz. 

While adults aged 65-74 generally had much higher DMFf scores than children and 
adults aged 35-44, there was much less variance across ICS II sites for the elderly than for 
younger people. It should be noted that in this age group, which had not received at 
childhood the benefits of prevention programmes using fluorides, the DMFr scores varied 
only from 22 in San Antonio to about 29 for New Zealand, Lodz and the Lakota sample. At 
all sites, older adults, on average, had more than half their teeth missing and the decayed 
component was about 2 or less. The greatest variation across sites was found in the 
proportion of edentulous individuals; while the majority of older adults had no natural teeth 
in New Zealand and at the Lakota site, only about 15% were edentµlous in Latvia and San 
Antonio. 

The need for extractions among adults aged 65-74 was highest at the IHS sites (over 
60%) and lowest in New Zealand (9% ). Some kind of restorative care was indicated for half 
or more of the older adults in Latvia and San Antonio, compared to 30% of the Lakota. 

Periodontal status 

Periodontal status, like dentition status, varied a great deal among age groups and across 
sites, but the rank ordering of the sites by periodontal status differed considerably from that 
for dentition status. The lowest calculus rates for children were found in Erfurt, Lodz, New 
Zealand and the Lakota, and for pockets of 6 mm or more for adults in Erfurt, Lodz, New 
Zealand, Baltimore and Rhone-Alpes. The sites with the least healthy periodontal status 
were the Navajo site for children, the Lakota site for adults aged 35-44, and the Lakota and 
Navajo sites for older adults. About two-thirds or more of the Navajo and Yamanashi 
children were judged to need periodontal prophylactic treatment, compared to less than one
fifth of the children from Erfurt, Lodz and the Lakota site. Among adults aged 35-44, 28% 
of the Lakota sample were judged to need complex periodontal treatment, compared to 2% 
or 3% in Rhone-Alpes and Erfurt. Further research is needed to uncover the meaning of these 
different site rankings. The position of Lodz in relation to periodontal status must be viewed 
with reference to the high excluded sextant level which distorts the position overall. 

Dentofacial anomalies in children 

The extent of dentofacial anomalies among children also showed large variations among 
sites. At one extreme, 60% of the children at the Navajo site had either handicapping or 
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severe malocclusion. At the other extreme, only 16% or 17% of the children in Erfurt and 
Lodz were classified as having these major types of malocclusion. As to social group 
differences in scores on the mean Dental Aesthetic Index (DAI), female children in 
Yamanashi and Lodz, as well as children with fathers having higher education levels in 
Erfurt, Lodz and Baltimore had significantly better scores. These preliminary findings 
suggest anomalies are a major problem at some sites, and there is still a great deal to learn 
about the system and individual factors that affect their presence and severity. 

Individual-level effects 

Sex, family size and residence 

Overall, sex was not found to be a consistent predictor of oral health status. Only with 
regard to missing teeth among the elderly was this variable significant at more. than two sites. 
In New Zealand and at both IHS sites elderly women were found to have more teeth missing 
than elderly men. Neither family size nor residence location showed consistent relationships 
to any oral health status measure across sites. 

Socioeconomic variables 

While socioeconomic group membership was frequently a predictor of oral health status 
in bivariate analyses, most of these relationships were greatly attenuated after controlling for 
other variables. The most outstanding exception was education among adults aged 35---44 
years. At three sites, lower education was found to be related to a higher ratio of decayed to 
total teeth, more missing teeth, and \Vorse periodontal status. 

Usual source of care 

Individuals reporting a usual source of care were expected to display better oral health 
status. This expectation was not supported for any of the oral health status measures in 
children, or for periodontal status in adults. Among adults, having a usual source of care was 
consistently related to a lower ratio of decayed to total teeth in the bivariate analyses, where 
more than half of the relationships were significant. In the multivariate analyses of ratio of 
decayed to total teeth, having a usual source of care and an oral health care contact was 
significant in most analyses, with the presence of a usual source and preventive visits to that 
source apparently reducing the ratio of decayed to total teeth. 

The findings relating to number of missing teeth were more equivocal. For older adults, 
there was a consistent indication (significant at two sites) that having a usual source of care 
and a preventive visit in the previous year \Vas related to having fewer missing teeth. 
Younger adults also showed a positive relationship (again, significant only at two sites) 
between the number of missing teeth and having a usual source of care, but in this case a 
curative visit in the previous year rather than a preventive visit was associated with fewer 
missing teeth. 
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General health and oral health beliefs 

Perceived general health and oral health beliefs were significantly related to oral health 
status measures only at some sites. 

Oral health behaviours 

The general prediction was that personal oral hygiene practices, such as regular brushing 
and flossing, would be related to better oral health status, including fewer decayed teeth. 
Brushing was not significantly related to any of the oral health status measures. Flossing, 
however, was significantly related to lower decay ratios and fewer missing teeth in some 
adult age groups for New Zealand, Baltimore, the Navajo and Lakota sites and Yamanashi. 
It should be remembered that these are the only sites where fairly large numbers of people 
flossed at all. While these results do not provide conclusive evidence that regular flossing 
reduces tooth decay or the number of missing teeth, they do suggest that regular flossing may 
be part of a constellation of behaviours, including having a usual source of care and oral 
health care contacts, which are associated with better oral health status. More longitudinal 
analyses would certainly help to clarify these relationships. 

System-level effects 

The ICS II analyses suggest that, as postulated in the ICS II conceptual model, the 
socioenvironmental characteristics of the study site and the oral health care system, as well 
as an individual's personal characteristics and oral health behaviour, can influence the 
individual's oral health status. At the system level, comparative analyses of the mean 
number of decayed, missing and filled teeth among children and adults across seven study 
sites with a wide spectrum of oral health programmes confirmed the importance of various 
types of fluoride. In fact, at the study sites such as Baltimore, where water fluoridation had 
been implemented widely and for many years, where fluoride toothpastes were widely 
available, and where topical fluoride or fluoride tablets were widely employed in dental 
practices, there were very low mean numbers of decayed, missing and filled teeth among 
children, even in the absence of an organized school oral health services programme. Among 
adults, the more preventive orientation of the individual and of oral health care professionals, 
and the advanced development of oral health care, as well as water fluoridation and other uses 
of fluorides, contributed to the great improvement in the mean DMFT score, as in Baltimore. 
In contrast, the lack of water fluoridation and other forms of fluorides in Erfurt and Lodz were 
reflected in higher DMFT scores. The chronic problem of a lack of resources and the general 
deterioration of the health and oral health care systems in Poland, and the lack of a preventive 
orientation of the public oral health care system in Erfurt were also important factors. 

The comparative analyses of the D, M and F components across ICS II study sites 
revealed additional system effects. It is clear that highly organized school oral health 
services with sufficient funding, such as those in New Zealand and the former GDR, can 
ensure impressive treatment levels among children with low proportions of decayed and high 
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proportions of filled teeth. In contrast, lack ofresources, accompanied by deterioration of the 
health and oral health care systems, as in Poland, results in low treatment levels for children, 
regardless of the existence of school oral health services programmes. Increased access to, 
use of, and dependence on oral health care systems, as well as the changing attitudes toward 
keeping natural teeth, are important contributors to treatment levels in adults. Dental practice 
patterns, such as the tendency to intervene with fillings early in the decay process (as 
demonstrated with New Zealand children in ICS I), though virtually eliminating the D 
component, can also lead to higher DMFT scores than \Vould be reached by less invasive 
strategies. Change in the target populations of oral health care systems is another system
level factor that may influence oral health status. For example, the shift from a child-centred 
to a family-centred emphasis in the IHS oral health care programmes may have been 
responsible for the slight decline among children, and the great improvement among adults 
in treatment levels. 

The ICS II data analyses in this volume are limited in their ability to sort out the system
related reasons for, and the mechanisms by which some independent variables (either 
personal characteristics or oral health behaviour) are significant predictors of oral health 
status at some sites but not others. In fact, as the analyses move from the intermediate (oral 
health behaviour) to the ultimate outcome variables (oral health) of the model, the 
interactions between system-level and individual-level variables become even more 
complicated. More detailed research needs to be conducted to gain a better understanding of 
these interactions. 

13.3 Oral quality of life 

According to the ICS II conceptual model (see Figure 1. 1 ), oral quality of life is the 
ultimate outcome. It is the cumulative result of the oral health care system and the external 
environment along with predisposing and enabling characteristics of individuals, their oral 
health behaviours, and their oral health status. The dimensions of oral quality of life 
considered in ICS II were oral disease symptoms, well-being, and social and physical 
functioning, including problems with dentures. For the multivariate analyses of quality of 
life a set of predictors representing oral health status was added, which included numbers of 
decayed, missing and filled teeth and periodontal health status. 

Overall status 

Symptoms 

Respondents were asked about symptoms they had experienced in the previous year, 
such as a broken tooth, painful or bleeding gums, aching or throbbing teeth, and a bad taste 
or bad breath. The majority of people at every site and in every age group experienced one 
or more of these symptoms. Among children, those in Yamanashi were most likely to report 
a symptom, while those in Lodz were least like! y. Younger adults from Erfurt and the Lakota 
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site reported symptoms most often, while those in Baltimore reported symptoms least often. 
For older adults, the range was from 67% in Erfurt to 45% in Baltimore. 

Well-being 

Two measures of general oral well-being were used: how people perceived their oral 
health, and whether or not they liked the appearance of their teeth or dentures. Children were 
less likely to rate their oral health as poor or very poor, but there was still some variance 
across sites: from only 1 % in Erfurt to a high of 17% in Yamanashi. There was a greater range 
for younger adults, with relatively few rating their oral health as poor or very poor in New 
Zealand (7%) and Baltimore (8% ), while larger percentages did so at the Lakota site ( 40%) 
and in Yamanashi (39% ). The greatest range was found for older adults, with only 4% 
reporting poor or very poor oral health in New Zealand, and the majority (61 %) doing so in 
Lodz. Considerable proportions of people at some sites disliked the way their teeth looked; 
38% of children and 59% of younger adults in Yamanashi and 46% of older adults in Lodz. 
At other sites people were much more satisfied with their appearance; only 8% of children 
and 11 % of older adults reported disliking the appearance of their teeth .. 

Functioning 

Considerable evidence was found that social functioning was affected by oral health 
problems, although there was substantial variation across sites. The IHS sites had the most 
people who reported that they avoided laughing, conversation or meeting others because of 
the appearance of their teeth. At other sites, social functioning was affected much less. 

Physical functioning was also limited by oral health problems at a number of sites: 35% 
of the Navajo children sample reported missing school due to oral pain; 20% of the younger 
Lakota adult sample had trouble sleeping due to oral pain; and 62% of older adults in Lodz 
were unable to chew hard foods. As with social functioning, the variations across sites were 
large, indicating a need for further study of the influence of oral health care systems, culture 
and individual characteristics on oral quality of life. 

Dentures posed a special problem for both the social and physical functioning of many 
adults across sites. A significant minority of younger adults and the majority of older adults 
at most sites wore dentures. Many people reported problems in using their dentures; four
fifths of the Navajo sample with dentures reported difficulties in speaking clearly and in 
eating. Almost one-quarter of wearers in Erfurt, Yamanashi, New Zealand and at the Lakota 
site reported having soreness, and 70% of those in both Yamanashi and at the Navajo site 
reported that their dentures fitted poorly. Clearly, ICS II suggests that oral health care 
systems need to improve their understanding of the problems faced by clients wearing 
dentures and to seek solutions to those problems. 
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Individual-level effects 

Sex, f amity size and residence 

Bivariate analyses showed some significant differences between the sexes in symptom 
reporting. Females were more likely to report symptoms than males at some sites, for all age 
groups. However, similar analyses of perceived oral health showed no sex differences, and 
analyses of the impact of oral health on functioning found few. 

These findings were supported by the multivariate analyses, where the only finding 
replicated with any consistency was the increased likelihood of female children aged 12-13 to 
report greater numbers of symptoms. This sex difference for children may be related more to 
the threshold for reporting symptoms than to oral health status or preventive health behaviour 
since there is little evidence that girls experience worse oral health, and rather consistent 
evidence that they engage in more regular preventive oral health behaviours. None of the 
effects of family size or urban/rural differences were significant at more than two sites. 

Socioeconomic variables 

Bivariate analyses showed few consistent and significant differences in oral quality of 
life measures according to education or income. For children, lower levels of fathers' 
education were significantly related to perceived poorer oral health at three sites. For both 
adult age groups, lower education and income levels were significantly associated with 
poorer perceived oral health at a number of sites for both adult age groups. Also, at sites in 
the United States, those with less education and income were more likely to avoid laughing 
owing to the appearance of their teeth. However, none of these bivariate findings were 
supported with any consistency by the multivariate analyses. 

Usual source of oral health care 

Not having a usual source of care was significantly associated with poorer perceived oral 
health at a number of sites for both adult age groups in the bivariate analyses. At three sites, 
older adults were significantly more likely to report symptoms if they had a usual source of 
oral health care, suggesting either that older adults who are more likely to experience 
symptoms also have a usual source, or that they may, indeed, report a usual source after they 
have made a visit in response to a symptom. 

Interestingly, the multivariate analyses tended to indicate that having a usual source, but 
no visit in the previous year, was associated with poorer perceived oral health. There was 
also some evidence supporting the link between having a usual source and increased 
reporting of symptoms. For younger adults, those with a usual source who visited that source 
for preventive reasons were less likely to report symptoms than those with a usual source who 
did not visit. Those with a usual source who visited for curative purposes were more likely 
to report symptoms than those who did not visit. 
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General health 

The impact of general health on oral quality of life was clearly demonstrated in the ICS 
II analyses. As measured by both perceived oral health and the number of reported 
symptoms, poorer perceived general health was associated with poorer oral quality of life. 
This finding was consistently replicated across sites for both measures in all three age groups. 
In fact, perceived general health was the strongest and most significant predictor of perceived 
oral health at every site. The magnitude of the association at all sites leads to the view that, 
even given the methodological caveats described in Chapter 12 (i.e. that oral health is part of 
general health, and that the general health question preceded the oral health question), this 
relationship is important. 

Oral health beliefs 

Most of the oral health beliefs investigated had inconsistent and sometimes 
contradictory relations to oral quality of life. In marked contrast to this general finding, 
reporting more perceived barriers to access to oral health care was significantly related to a 
larger number of symptoms for younger adults at every site, and was similarly related for 
children at almost every site. 

Oral health behaviours 

Brushing was a significant predictor of both the number of oral disease symptoms and 
perceived oral health among children at most sites. For this age group brushing never or less 
than once a day was found to be significantly related to a higher number of reported 
symptoms at every site except Baltimore and the Lakota site. It was also found to be 
significantly related to poorer perceived oral health at every site except Yamanashi and Lodz. 
In contrast, brushing was a significant predictor of oral quality of life among adults aged 35-
44 only at some sites and was an insignificant predictor among adults aged 65-74. Flossing 
was not a significant predictor of oral quality of life in any age group. 

Oral health status 

Oral health status was significantly related to oral quality of life in a number of different 
ways. For the younger adults, a larger number of missing teeth was associated with poor 
perceived oral health at every site. It was also associated with avoidance oflaughing by this 
age group at three sites. A high number of filled teeth was found to be related to poor 
perceived oral health at three sites for children and at four sites for younger adults. A 
consistent relationship between a high number of decayed teeth and poor perceived oral 
health was discovered at six sites in younger adults, and five sites in children. In addition, for 
these same age groups, a consistent relationship was seen between a high number of decayed 
teeth and the number of reported symptoms. However, none of these variables were related 
to the likelihood of children missing school due to oral health problems. 
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System-level effects 

As indicated earlier, once the ICS II analyses moved to the last set of outcome variables 
of the theoretical model, oral quality of life, the relationships between the dependent and 
independent (system-level or individual-level) variables were shown to be even more 
complicated. The endeavour of testing the ICS II model using comparative multivariate 
analyses of oral quality of life with many independent variables across seven international 
study sites is unprecedented in the oral quality of life literature. The lack of any previous 
study addressing the relationship between system-level factors and oral quality oflife makes 
these analyses necessarily exploratory and the testing of the model preliminary. 

The analyses comparing the levels of various dimensions of oral quality of life with the 
level of oral health status for each ICS II study site suggest that social and cultural factors 
have an impact on oral quality of life. For example, the extremely low schoo.l absenteeism 
among Yamanashi schoolchildren must have been affected by societal and cultural factors, 
since it did not correspond with their relatively high number of actual physical oral health 
problems. The differences in the magnitudes of social group gaps across study sites also 
suggest the impact of social, economic and political systems. For example, the greater social 
inequality in Baltimore led to larger and consistent social group inequalities in most of the 
oral quality of life measures. In contrast, the better social equality in Yamanashi and the 
socialist systems in Erfurt and Lodz contributed to their smaller social group differences in 
oral quality of life. 

More research is imperative to advance understanding of the complex nature of oral 
quality of life, in particular to enable system-level factors to be taken into account in 
interpreting the results of multivariate analyses. 

The ICS II findings generally support the ICS II theoretical model. Further, the cross
national comparative method used in ICS II provides an important tool for testing the model. 
Only through comparative study is it possible to investigate the role of various system-level 
effects in the model. The significant effects of various predictors on outcome variables 
across seven study sites with a wide range of different social, economic, political, and oral 
health care systems represents some initial confirmation of the model. 

However, the implementation of ICS II, including the data collection, analyses and 
interpretation, revealed a number of methodological limitations. The most challenging is the 
lack of information to explain the reasons for and the mechanisms by which individual-level 
variables have significant effects on oral health outcomes at some sites but not others. 
Further research is needed to overcome these limitations. 

The other aspect of the ICS II theoretical model that cannot be addressed by the ICS II 
data analyses presented in this volume is the distinction between direct and indirect effects. 
The ICS II model postulates both direct and indirect impacts of the independent variables on 
outcome variables. However, without more sophisticated path analyses or causal modelling, 
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it is impossible to distinguish many of these relationships statistically. This work will be the 
next stage of continuing efforts to maximize the use of the valuable ICS II data sets. 

13.4 Overall implications 

Twenty-five years ofICS studies have highlighted many important findings which have had 
and are likely to have important implications for the reorganization of oral health care 
systems. In an ideal world, using the ideal research instrument, I 00% of the variation would 
be explained. However, ICS II, as with ICS I, leaves many questions unanswered, having 
been undertaken in a far from ideal world. For example, the multivariate analyses discussed 
in this volume have demonstrated that personal characteristics, such as perceptions and 
behaviours, often fail to explain many of the variations in individuals' oral health outcomes. 
In addition, while some individual characteristics are important explanatory variables for 
oral health outcomes at some study sites, they are unimportant at others or have contradictory 
relationships. These issues, however unsettling, serve to point out areas in which future 
research efforts should be focused. Examples of such ambiguous associations are: 

• oral health beliefs with oral quality of life (except for perceived barriers to care) 
• socioeconomic status with perceived oral health 
• usual source of oral health care with brushing frequency. 

Nonetheless, ICS II results also demonstrate some strong and systematic associations, 
frequently supporting the findings of previous single-country studies. These relationships 
observed repeatedly at ICS II sites with a wide spectrum of different oral health care systems, 
are conclusive enough that they can, and should be used as guidelines for policy-makers in 
different countries for identifying target populations, designing new programmes, or re
designing old programmes. Some examples of these relationships are: 

• females brush and floss more than males 
• residents of urban or more affluent communities brush and floss more than others 
• adults with higher education and income brush and floss more than others 
• those with a usual source of care visit oral health care providers more than others 
• adults with a usual source of oral health care have lower decayed to total teeth 

ratios 
• higher D components of DMFT are correlated with higher numbers of symptoms 

reported and with poor perceived oral health 
• prevalence of fluorides in a community predicts lower DMFT scores 
• perceived general health is strongly correlated with oral health. 

Clearly, in maintaining the priority of prevention in all societies, programmes which 
target males, the less affluent and the less aware should be foremost in the minds of teachers, 
the profession, researchers and administrators. 
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A new element for the ICS I I ICS II series is the study of the quality of life dimension 
of oral health. It was found that, indeed, oral diseases have significant impact on the 
individual's quality of life in all societies studied. In fact, the addition of quality of life 
enlightens our understanding of the importance of oral health to the individual's, as well as 
the society's wellbeing. 

As was stressed in the NIH Document No. 90-1188, published in 1990 and entitled 
"Broadening the scope", dental research has been dominated by the measurement and study 
of two diseases which have coloured public perception for the past I 00 years. The quality of 
life dimension indicates that the sope of oral health is much broader and thus, it is imperative 
that oral health research should expand its spectrum to include that dimension in its 
mainstream, with important effects on approaches to oral health. 

As oral health data bases, ICS I and II data included, show massive reductions in the 
common oral diseases in industrialized countries, the possibility of a quasi-elimination of 
these diseases in these countries has emerged (Barmes, 1991, and Barmes, !983a, 1983b). 
So far, the research on how to achieve this has focused on increasing the effect of the 
available preventive agents and systems to deliver services (Barmes, 1986). However, the 
improvements based on these approaches may be reaching their limits, and policy-tnakers 
have been turning their attention to the more general predisposing elements, particularly 
poverty and discrimination, which seem to make high-risk groups unreachable. 

Recalling the WHO definition of health in all its breadth brings us back to quality of life 
measures, the conceptual model for this study as it applies to all of health, and the relationship 
which states that perceived general health is strongly correlated with oral health (last bullet). 
This last association may at first glance appear self-evident, but it deserves policy-makers' 
particular attention since it provides a key to what is needed in reorienting the dominant mode 
of thinking among leaders in different countries. These leaders repeatedly use the phrase 
"general health and oral health are inseparable", but they rarely match their words with their 
actions. Instead, the education, the facilities and professions of oral health care and general 
health care have flourished in "splendid" isolation. 

These strong ICS II findings are giving the health sector a message (WHO, 1994) to 
focus more on these obdurate problems, however sensitive and imposing, in order to find new 
approaches to improving health (Barmes, 1994 ). These new approaches focus more on 
empowering "high-risk" sectors of the community and restructuring health care systems than 
on discovery of better preventive agents or conventional care systems. It is probable that a 
successful search for the fundamental factors that must be remedied would resolve not only 
many oral health problems, but also a broad spectrum of health and welfare defects. At the 
same time, a broader role for the dental profession as a strategic entry point may be found to 
intensify the cost-effective promotion of health. Only then would the phrase "general health 
and oral health are inseparable" have a real and operational meaning. 
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While these efforts are continuing, there is now an opportunity for countries at all levels 
of development to collect data using the ICS II Study Model. Although it is not feasible for 
many countries to perform an ICS type study in its entirety, a shorter version is now available 
from the Oral Health Programme of WHO which allows less costly studies to be performed 
using the same approach and theoretical model. Such studies are needed to guide countries 
in their efforts to improve oral health, by extension, health in general and to give timely 
warning when national strategies are not having the desired effects. The data thus collected 
would have the added benefit of contributing to the global data base relating clinical to social 
science measurements in the hope that pooled experience will help in reaching solutions 
useful for most, if not all circumstances. 
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Definition of Variables 
Chen, M. and Leclercq, M-H. 

This Annex describes the variables used for the univariate, bivariate and multivariate 
I 

analyses undertaken on ICS II data. Some were source variables derived directly from t~e 
questionnaires and from the oral examination form (see Annex 2). For those in the childreln 
and adult core questionnaires, the corresponding question numbers are indicated. Sour~e 
variables for the clinical examination are indicated in brackets on the oral examination fonr 
(Annex 2). Other variables were constructed from the source variables as described belo"Y. 

I 

The variables are grouped, according to the ICS II conceptual model (see Chapter l D, 
into personal characteristics consisting of predisposing and enabling variables, oral heal~h 
behaviour, oral health status, and oral quality oflife. There were fewer variables for childref, 
most of which were similar to those for adults. Variables for adults were the same for thor 
aged 35-44 years and those aged 65-7 4 years. · 

Personal characteristics 

Predisposing variables 

1. Sex 

Children: 
Adults: 

2. Education 

Children: 
Adults: 

question (q.) 1 
recorded by the interviewer on answer sheets 

q. 10- father's education 
q.212 

This source variable (number of years of education) was used as a continuous variablle 
in the multivariate analyses of data for adults. For bivariate analyses (Chapters 4, 8 and 11) 
for children and adults, and for multivariate analyses for children, a variable was constructeld 
with three categories: high, medium and low education. At each site, each category was 
designed to account for as close to one-third of the sample as possible. The number of yeafs 
of education for each of the three education groups therefore differed across age groups c1.s 
well as across study sites. For example, among adults aged 35-44 in Baltimore, the loy,1 
education group had had 0-12 years of education, the medium education group 13-16 years, 
and the high education group 17 years or more. The proportions of the sample in the loJ, 
medium and high education groups were 38%, 38% and 24%, respectively. Howevek 
among adults aged 65-74, the low education group had had 0-11 years of education, die 
medium education group 12 years, and the high education group 13 or more; the proportioris 
were 39%, 34% and 27% respectively. I 

I 

I 

I 
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Owing to the unique distribution of years of education for each age group for each site 
(e.g. a very high proportion of people with the same number of years of education), the 
proportions for each of the three education groups may deviate significantly from the ideal 
33%. For example, because of the high proportion with I O years of education (52%) among 
adults aged 35-44 in Erfurt, the low education group (with 0-8 years) accounted for 15% of 
this sample, the medium education group (with 9-10 years) 52%, and the high education 
group (with 11 or more years) 33%. Among adults aged 65-74, the low education group 
( with 0-8 years) accounted for 72% of the sample, the medium education group ( with 9-10 
years) 16%, and the high education group (with 11 or more years) 12%. Despite these 
problems, it was felt that this distributional approach within sites was preferable to any 
attempt to standardize what a "year of education" might mean across all sites. 

3. Occupation 

Children: 
Adults: 

q. 12-father's occupation 
q.215 

This variable was used only in multivariate analyses (Chapters 5, 9 and 12). For 
children, it was conl?tructed from q. 12 by combining occupation categories into six 
occupational groups: professional or senior government official; manager (including farm 
owner or manager or business manager or executive) or low professional (including clerical 
or sales employee, or service professional, such as teacher, nurse or police officer); technical 
or skilled worker; unemployed; no father; and unskilled or semiskilled worker. For adults, 
this variable was constructed from question 215 by combining occupation categories into 
five occupation groups: professional or senior government official; manager (including farm 
owner or manager or business manager or executive) or low professional (including clerical 
or sales employee, or service professional, such as teacher, nurse or police officer); technical 
or skilled worker; never employed or employed for no more than one year; and unskilled or 
semiskilled worker. 

4. Perceived general health 

Children: q. 48 
Adults: q. 1 

This variable was used only in multivariate analyses. Owing to the small cell size for 
some categories, a new variable was constructed by combining the categories of excellent 
and very good perceived health and the categories of fair, poor, and very poor perceived 
health. 

5. Oral health belief: perceived seriousness of oral disease 

For children, this variable was the mean score for four variables: disagreement/ 
agreement with the statements that "tooth decay can make me look bad" (q. 60.a), "dental 
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disease is a serious problem" (q. 60.b), "poor teeth will affect my school work" (q. 60.c), and 
"having dental problems can cause other health problems" (q. 60.d). For adults, this variable 
was the mean score for the level of agreement (strongly agree, agree, disagree, and strongly 
agree) with the statements that "tooth decay can make people look bad" (q. 71 ), "dental 
problems can be serious" (q. 72), "poor teeth will affect people's work or other aspects of their 
everyday life" (q. 73), and "having dental problems can cause other health problems" (q. 77). 

6. Oral health belief: perceived importance of oral health 

For children, this variable was the mean score for agreement/disagreement with the 
question "Do you think it is important to have your teeth look good?" (q. 56), and the 
statements that "it is not important to keep natural teeth" (q. 60.e), and "false teeth are less 
bother than natural teeth" (q. 60.f). For adults, this variable was the mean score for the level 
of agreement with the statements that "dental disease is less important than other health 
problems" (q. 74), "I place great value on my dental health" (q. 75), and "it is not important 
to keep natural teeth" (q. 76). It should be noted that some component scores for constructed 
variables of health beliefs were reversed so that all component directions were compatible. 

7. Oral health belief: perceived benefits of brushing 

Children: 
Adults: 

q. 62.b 
q.54 

8. Oral health belief: perceived benefits of oral health care visit 

Children: 
Adults: 

q. 61.c 
q. 59 

9. Oral health belief: perceived number of barriers 

This variable was constructed by summing the number of barriers reported by the 
respondent. For children, these barriers are listed in questions l 8.a-18.m. For adults, the 
barriers are the fear of dental pain (q. 185), being too busy (q. 186), and the unavailability of 
dentists (q. 187). 

Enabling variables 

1. Household income 

This variable applied only to adults. It was composed of low, medium and high income 
groups by combining income categories in q. 218 in such a way that each income group 
accounted for as close to one-third of the sample as possible. The caveats described above 
about the education variable also apply to this variable. 
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2. Residence 

This variable was derived from the sampling frame for each study site. It was composed 
of two categories, less urban and more urban, within the study site. 

3. Usual source of oral health care 

Children: q. 16 
Adults: q. 98 

4. Usual source of oral health care and its use 

This variable, used only in multivariate analyses, was constructed by combining two 
variables - usual source of oral health care (see above) and oral health care visits. The latter 
consisted of contact for children (q. 15) and the reasons for the last visit for adults (q. 120). 
The variable was constructed because some people who had a usual source of oral health care 
might have used this source while some had not; or some might have used it for preventive 
reasons and others for curative reasons. The categories of this variable for children were: 
having no usual source of care and no contact in the previous year; having a usual source and 
a contact in the previous year; having a usual source but no visit in the previous year; and 
having a usual source and contact in the previous year. The categories for adults were: having 
a usual source and a preventive visit in the previous year; having a usual source and a curative 
visit in the previous year; having a usual source and no visit in the previous year; and having 
no usual source of care. 

Oral health behaviour and satisfaction with oral health care visits 

1. Toothbrushing behaviour 

Children: q.35 
Adults: q. 26 and q. 27 

Some categories from these questions were combined because they contained few 
responses. For univariate and bivariate analyses, this variable had four categories of 
brushing frequency: never; less than once a day; once a day; and more than once a day. For 
multivariate analyses, when used as an independent variable, it had three categories of 
brushing frequency: never or less than once a day; once a day; and more than once a day. 
When used as a dependent variable for multivariate analyses, it had only two categories: 
brushing more than once a day; and brushing once or less than once a day. 
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I 
2. Flossing behaviour 

Children: q.38 
Adults: q. 31 and q. 32 I 

Some categories of the flossing variable were combined to form a variable with fewer 
I 

categories of flossing frequency. As an independent variable for multivariate analyses, it 
contained only two categories: do floss and do not floss; and do not know what floss is. Als 
a dependent variable for multivariate analyses, it contained two categories: flossing once dr 
more a day; and flossing less than once a day. I 

3. Toothpick use I 

I 

This variable was constructed for children from q. 39 .a-b and for adults from q. 34-36, 
which asked about the various kinds of toothpicks (wooden, plastic, or rubber tips). 

4. Frequency of oral health care 

Children: q.22 
Adults: q.117, 136and 137 

For univariate analyses, this variable had three categories: no visit; 1-2 visits; and 3 9r 
more visits in the previous year. For both bivariate and multivariate analyses, it had twp 
categories: no contact; and at least one contact in the previous year. It should be noted thdt 

I 

in New Zealand this variable included the visit to either a school dental nurse or a dentist, 
since the function of the school dental nurse parallelled that of the general dentist at othelr 
study sites. 

I 

5. Reasons for oral health care visits ii 

This variable applied only to adults. It was constructed from q. 120 and had twb 
categories: having made a preventive visit; and having made a curative visit. A preventiv~ 
visit was defined as a visit made because "I thought it was time for an examination o~ 

I 

cleaning" or "the dentist reminded me it was time for an examination or cleaning". 1 
curative visit was defined as a visit made because "something was wrong" or "it was part o\f 
a series or course of treatment". 

6. Making an orthodontic visit in the previous year 

This variable applied only to children. It was constructed from q. 24.i and 24.j. Makin! 
an orthodontic visit in the previous year was defined as having attended for any of th~ 
following services: putting on or adjusting a brace; checking for the need for straightening. 

I 
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7. Satisfaction with oral health care visit 

This variable applied only to children. It was constructed from q. 34 by combining "very 
satisfied" and "satisfied" and combining "dissatisfied" and "very dissatisfied". 

8. Satisfaction with the information given 

Children: q. 33 

This variable applied only to children and divided them into two groups: those who 
answered "yes" and those who answered "no" to the question "Did you want to know more 
about what the dentist was doing to your teeth?". 

9. Satisfaction with waiting time 

Children: q. 3 I 

This variable applied only to children and divided them into two groups: those who 
reported waiting too Jong and those who reported not waiting too Jong to see the dentist once 
in the office. 

10. Satisfaction with travel time 

Children: q. 29 

This variable applied only to children and divided them into two groups: those who 
reported taking too long and those who reported not taking too long to get to the dental office. 

11. Satisfaction with access 

This variable applied only to adults. It was constructed from q. 167, 168 and 177. Adults 
reporting being "dissatisfied" or "very dissatisfied" with any of the three items - getting an 
appointment, time taken in travelling to the office, and waiting time - were included in the 
"dissatisfied with access" group. All others were included in the "satisfied with access" group. 

12. Satisfaction with quality of care 

This variable applied only to adults. It was constructed from q. 175, by combining "very 
satisfied" with "satisfied" and combining "very dissatisfied" with "dissatisfied". 

13. Satisfaction with the provider-patient relationship 

This variable applied only to adults. It was constructed from q. 170-17 4. Adults were 
defined as "dissatisfied with the provider-patient relationship" if they reported being very 
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dissatisfied or dissatisfied with any of the following five items: "the way you were made: to 
feel welcome by the receptionist"; "the way you were made to feel welcome by the hygienist/ 
dental chairside assistant"; "the way you were made to feel welcome by the dentist"; "~he 
information given to you about what was wrong with your teeth"; and "the information gi~en 
to you about what treatment was provided for you". For study sites where dental hygienists 
or dental chairside assistants were not used, respondents could report "does not have a 
hygienist/chairside assistant". 

Oral health status 

All oral health status variables (see: Standard Descriptive Tables in WHO Oral Heaith 
I 

Epidemiological Studies, WHO/ORH/EIS/ICSII.1991) were obtained from the clinical 
examination form completed by a recorder during examination of the respondent. Bbx 
numbers from the form are used in the descriptions that follow. 

1 .. Community Periodontal Index of Treatment Needs (CPITN) 

This index measured the level of periodontal conditions in populations for which 
specific interventions might be considered. For adults the categories of this index were: 
healthy (no periodontal disease); bleeding; calculus; shallow pockets; and deep pockets. For 
children, only the first three categories were included. CPITN results may be presented in 
percentage of subjects based on the highest score recorded per person, or per number. of 
sextants. Also, the mean number of sextants (with score 0, 1,2,3, or 4) per person is calculated 
by dividing the total number of sextants in each category or group of categories by the 
sample. Percentage of subjects needing various types of care or no care can be calculated 
from the index categories. 

For bivariate analyses, this variable had two categories: having healthy ver~us 
unhealthy (bleeding or calculus) periodontal status for children and having deep pockets 
versus not having deep pockets for adults. The same variable was also used for children for 
multivariate analyses. Another two-category variable was constructed for the multivariate 
analyses for adults to ensure an adequate cell size for each category: having (shallow andf or 
deep) pockets versus not having pockets. 

Variables constructed from the index were: 

• CPMAX 
• CPX 
• CP14 

Highest CPITN code1 recorded in boxes 13-18 
Number of codes X in boxes 13-1 8 
Number of codes 1, 2, 3, 4, X and 9 in boxes 13-18. 

1 Ascending code order is 9, X, 0, 1, 2, 3 and 4. 
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2. Number of teeth present and edentulous state 

Sum of codes I, 2, 3, 6, 7 and 9 in boxes 70---85 and 118-133. 

3. The Decayed, Missing and Filled Teeth (DMFT) index 

For measurement of the total caries status (DMFT) and components D, M and F, the 
following variables were constructed to provide both the number and percentage: 

• PDMF 
• PMIS 

PFIL 
• PDEC 

Number of codes I, 2, 3, 42 and 5 1 in boxes 70---85 and 118-133 
Number of codes 4 for age group 12-13 years and codes 4 and 5 for 
adult age groups in boxes 70-85 and 118-133 
Number of codes 3 in boxes 70---85 and 118-133 
Number of codes 1 and 2 in boxes 70-85 and 118-133. 

Mean values for this index are calculated by dividing the total number of relevant codes 
by the number of subjects examined, including or excluding edentate cases. Mean DMFT = 
Mean DT + Mean MT+ Mean FT. 

For measurement of treatment need the following variables were constructed: 

• TNl Number of codes I in boxes 86-10 I and 134-149 
• TN2 Number of codes 2 in boxes 86-101 and 134-149 
• TN3 Number of codes 3 in boxes 86-101 and 134-149 
• TN4 Number of codes 4 in boxes 86-101 and 134-149 
• TN5 Number of codes 5 in boxes 86-101 and 134-149 
• TN6 Number of codes 6 in boxes 86-101 and 134-149 
• TN7 Number of codes 7 in boxes 86-101 and 134-149 
• TN8 Number of codes 8 in boxes 86-101 and 134-149 
• TN9 Number of codes 9 in boxes 86-101 and 134-149. 

Percentages of the total number of subjects sampled or any subgroup are calculated. The 
ratio ofuntreated decayed teeth (PDEC) to total teeth (see item 2 above) was also computed. 
It should be noted that the missing component (M) of DMF is not included in the ratio. 

4. Dental aesthetic index (DAI) 

This variable applied only to children. The index was calculated according to the 
formula: 

DAI= 13 + (box 166) x 6 + (box 167) + (box 168) + (box 169 x 3) + (box 170) + 
(box 171)+(box 172)x2+(box 173)x4+(box 174)+(box 175)x3. 

1 Ascending code order is 9, X, O, 1, 2, 3 and 4. 
2 Depending on age group (see PMIS). 
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On the basis of the single quantity thus obtained, individuals could be allocated to four 
categories: 

minor or no anomaly 
- definite malocclusion 

treatment elective, severe malocclusion 
treatment highly desirable, handicapping malocclusion. 

5. Fluorosis 

The number and percentage with a score greater than O in box 191 . 

Oral quality of life 

I. Number of symptoms of oral health problems 

Children: 
Adults: 

q. 51.a-h 
q. 10-18 

The symptoms included were a broken tooth, painful/bleeding gums, bieeding gums 
when brushing or flossing, teeth painful when drinking hot/cold liquids, sores in the mouth, 
aching/throbbing teeth, teeth painful when eating or drinking sweet things, and a bad taste or 
bad breath. Respondents were asked whether they had experienced any of these symptoms 
in the year prior to the interview. The variable of the count of these symptoms was used in 
multivariate analyses. For univariate and bivariate analyses, a variable was constructed with 
two categories: having experienced one or more symptoms; and not having experienced any 
symptoms in the previous year. 

2. Perceived oral health 

Children: q. 49 
Adults: q. 2 

This variable was used in multivariate analyses. For univariate and bivariate analyses, 
a variable was constructed with two categories: having poor/very poor perceived oral health; 
and not having poor/very poor (i.e. having excellent, very good, good or fair) perceived oral 
health. 

3. Satisfaction with the appearance of one's teeth/dentures 

This variable was constructed for children from q. 55 and for adults from q. 19 for those 
having natural teeth and q. 70 for those not having natural teeth and wearing dentures). The 
responses "very much", "quite a bit", and "they look OK" to the question "how much do you 
like the way your teeth look?" were combined to give the category liking the appearance of 
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one's teeth or dentures. The answers "not much" and "not at all" were combined to define 
disliking the appearance of one's teeth or dentures. 

4. Avoiding laughing or smiling because of unattractive teeth or gums 

Children: q. 58 
Adults: q. 7 

For adults, the categories "very often", "fairly often" and "sometimes" were combined 
to define avoidance of laughing or smiling. 

5. Avoiding conversation because of unattractive teeth or gums or bad breath 

Adults: q. 8 

This variable applied only to adults. The categories "very often", "fairly often" and 
"sometimes" were combined to define avoidance of conversation. 

6. A voiding meeting others 

Children: q. 54 

This variable applied only to children. 

7. Experiencing jokes being made about one's teeth 

Children: q. 59 

This variable applied only to children. 

8. Missing school because of oral health problems 

Children: q. 52 

This variable applied only to children. 

9. Activities limited because of oral pain 

Adults: q. 4 

This variable applied only to adults. 
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I 0. Having trouble sleeping because of oral pain 

Adults: q. 6 

This variable applied only to adults. The categories "very often", "fairly often" and 
"sometimes" were combined to define those who had trouble sleeping. 

11. Inability to chew hard food 

Adults: q. 9 

This variable applied only to adults. 

12. Wearing dentures 

Adults: q. 60 

This variable applied only to adults. 

13. Having problems with speaking clearly when wearing dentures 

Adults: q.66 

This variable applied only to adults. 

14. Having difficulty eating when wearing dentures 

Adults: q. 67 

This variable applied only to adults. 

15. Having poorly fitting dentures 

Adults: q. 68 

This variable applied only to adults. 

16. Having soreness when wearing dentures 
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ANNEX2 
Core questionnaires and clinical examination forms 

Core Questionnaire for Adults 
International Collaborative Study 

Qf 
Oral Health Outcomes 

(Sponsoring Country) 
WORLD HEALTH ORGANIZATION 

This is a survey on dental health sponsored by (country name) and the World 
Health Organization. People in your town and other towns around the world 
arc being asked to provide information that will be helpful in planning 
improved dental care. The information you provide is strictly confidential and 
will be used for statistical purpose only. 

BEGIN INTRODUCTION HERE, IF ADULT RESPONDENT WAS 
ALSO SCREENER RESPONDENT 
We arc particularly interested in talking to persons of your age. Are we correct 
that your age is (AGE RECORDED)? 

Time Started. ___ _ 

ORAL HEAL TI-I STATUS & HYGIENE 
I. Would you describe your general health as excellent, very good, fair, 
poor, or very poor? 

Excellent 
Very good ............................................. 2 
Good ..................................................... 3 
Fair .................................... , .................. 4 
Poor 
Very poor 

5 
6 

I\:> I 2. How would you describe the health of your teeth and gums? Is it 
--~~~ eAcellerrr,very good~good~fair, poor, or very poor? -----

Excellent 
Very good ............................................. 2 
Good ..................................................... 3 
Fair ....................................................... 4 
Poor ...................................................... 5 
Very poor ............................................. 6 

3. During the past twelve months, did your teeth or gums cause any pain or 
discomfort? 

Yes 
No 
Don't know 
No answer 

2Go toQ.7 
8 Go to Q.6 

9 GO to Q.6 

4. During the past twelve months, has the pain or discomfort of dental 
problems caused you to limit any of your usual activities? 

Yes 
No 
Don't know 
No answer 

2Go toQ.6 
8 Go to Q.6 
9Go toQ.6 

5. How many days during the past twelve months have you had to limit your 
usual activities because of the pain or discomfort from dental problems? 

ENTER NUMBER ___ _ 

6. How often do you have trouble sleeping because of pain or discomfort 
from dental problems? 

Very often .. .. .. .. .. .. .. .. .. .... .... .. .. .. .. .. .. .. .. .. I 
SHOWCARD I Fairly often ........................................... 2 

Sometimes ............................................ 3 
Never .................................................... 4 



I\) 

f 
7. How often do you avoid laughing or smiling because of unattractive teeth 
or gums? 

Very often 
SHOWCARD 1 Fairly often 

Sometimes 
Never 

1 
2 
3 
4 

8. How often do you avoid conversation because of unattractive teeth or 
gums or bad breath? 

Very often ............................................ 1 
SHOW CARD I Fairly often ........................................... 2 

Sometimes ............................................ 3 
Never .................................................... 4 

9. Are you able to chew hard things, such as hard bread or apples? 
Yes ....................................................... 1 
No ......................................................... 2 

STEM 10-13: Please tell me if you have had any of the following problems 
during the last twelve months, that is, since ... (GIVE DATE OF ONE YEAR 
AGO). 

10. A broken or chipped tooth? 
Yes 
No 

11. Gums that hurt or bled? 

1 
2 

1 
2 

12. Sores on your tongue or on the inside of your mouth or cheeks? 
Yes ....................................................... 1 
No ......................................................... 2 

13. A bad taste in your mouth or bad breath? 
Yes 
No 

1 
2 

14. Do you have any natural teeth at all? 
Yes ....................................................... l 
No ...................................... 2 Go to Q.37 

STEM 15-18: Have you had any of the following problems in the last twelve 
months? 

15. Gums that frequently bled when brushed or flossed? 
Yes ....................................................... 1 
No ......................................................... 2 

16. Teeth that hurt when you ate or drank hot or cold liquids or foods? 
Yes ....................................................... 1 
No ......................................................... 2 

17. Teeth that ached orthrobbed? 

18. Teeth that hurt when you ate or drank sweet things? 

1 
2 

Yes ....................................................... 1 
No ......................................................... 2 

19. How much do you like the way your teeth look? 
(READ LIST) 

Very much 
SHOWCARD 2 Quite a bit 

They look OK 
Not much 
Not at all 

1 
2 
3 
4 
5 

STEM 20-25: If you had a dental examination tomorrow, do you think the 
dentist would say to you ... 

20. "You need to brush your teeth better?" 
Yes 
No 

1 
2 
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21. "You need to have your teeth cleaned?" 
Yes 
No 

22. "You need fillings?" 
Yes 
No 

23 "You ncccl to have a tooth pulled?" 
Yes 
No 

24. "You need lo have your teeth straightened?" 
Yes 
No 

25. "Your teeth arc good, nothing is wrong?" 
Yes 
No 

26. Do you brush your teeth? 
Yes 

1 
2 

2 

2 

2 

I 
2 

No 
Don't know 

2 Go LO Q.29 
8 Go to Q.29 

27. How often do you usually brush your teeth? 
Once a month 
A few (2-3) times a month ................. 2 

Once a week ......................................... 3 
A few (2-6) times a week .................... 4 
Once a day ............................................ 5 
Two or more times a clay ..................... 6 

28. Do you use toothpaste containing fluoride? 
Yes 
No ......................................................... 2 

Don't use toothpaste 
Don't know what fluoride is 

3 
4 

29. Do you have any physical problems that make it difficult for you to 
brush your teeth such as opening your mouth or moving your hand? 

Yes ....................................................... 1 
No ......................................................... 2 

30. Apart from fluoride in toothpaste or in the water supply, do you use 
fluoride in any other way, that is, in tablets or in a mouth wash? 

Yes ....................................................... I 
No ......................................................... 2 

31. Do you use dental floss on your teeth? 
Yes 
No 2 Go to Q.33 
Don't know what 

that is ............... 8 Go to STEM 34--36 
No answer ........... 9 Go to STEM 34--36 

32. How often do you use dental floss on your teeth? 
(CODE ONE) 
Once a month 
A few (2-3) limes a month 
Once a week 
A few (2-6) times a week 
Once a day 
Two or more times a day 

2 
3 
4 
5 
6 

33. Do you have any physical problems that make it difficult for you to use 
dental floss such as opening your mouth or moving your hand? 

Yes· ....................................................... I 
No ......................................................... 2 

STEM 34--36: Do you use any of the following to clean the spaces between 
your teeth? 

):,. 

~ 
~ 
I\) 

~ 
al 

1 a-
::, 
:::, 

~
al 
Cl) 

Ill 
:::, 
Q. 
() 

5' 
[ 
~ 
!· 
a-
::, 

o' 
§ 

"Cl) 



~I 34. Wooden toothpick? 

35. 

36. -----

Yes 
No 

? 

? 
Yes 
No 

1 
2 

1 
2 

1 
2 

37. How often do you eat something in between your main meals? 
(READ CATEGORIES AND CODE 
ONE RESPONSE) 
About three times a day or more .......... 1 
About twice a day ................................ 2 
About once a day .................................. 3 
Occasionally, not every day ................. 4 
Rarely or never eat between meals ...... 5 

Please note: 
Where possible, please use the same food item. If necessary, approximate and 
substitute a food that is closest. 

STEM 38-47: Yesterday, did you eat any of the following foods? 

38. Bread? 
Yes ....................................................... 1 
No ......................................................... 2 

39. Sugar-coated cereal? 
Yes ....................................................... 1 
No ......................................................... 2 

40. Fresh fruit (apples, oranges)? 
Yes ....................................................... 1 
No ......................................................... 2 

41. Pastry, such as biscuits, cakes, pie, doughnuts? 
Yes ....................................................... 1 
No ......................................................... 2 

42. Soft drinks, cola drinks, soda flow (excluding diet cola)? 
Yes ....................................................... 1 
No ......................................................... 2 

43. Nuts, cheese? 
Yes ....................................................... 1 
No ......................................................... 2 

44. Jams or honey? 
Yes ....................................................... 1 
No ......................................................... 2 

45. Dried fruit, such as raisins, figs, prunes? 
Yes ....................................................... 1 
No ......................................................... 2 

46. Chewing gum containing sugar? 
Yes 
No ......................................................... 2 

47. Candy? 

48. Do you smoke cigarettes? 
Yes 
No 

1 
2 

1 
2 

STEM 49-52: Do you use any of the following types of tobacco? 

49. Chewing tobacco? 
Yes 
No ......................................................... 2 
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50. Cigars? 
1 
2 

51. Pipes? 
Yes ....................................................... I 

2 

52. Snuff? 

2 

STEM 53--59: Now, I'd like Lo know how you feel about taking care of your 
teeth. Do you "strongly agree", "agree", "disagree", or "strongly disagree" 
with the following statements? 

53. Brushing teeth with a 11uoridc toothpaste helps prevent tooth decay. 
Strongly agree ...................................... I 

SHOWCARD 3 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 
Don't know what 11uoridc is .................. 5 (Optional category) 

54. Brushing teeth helps prevent gum problems. 
Strongly agree 

SHOWCARD 3 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

55. Using clenLal 11oss docs not help prevent gum disease. 
Strongly agree ...................................... 1 

SHOWCARD 3 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

56. Eating sweet food does nQ1 cause tooth decay. 
Strongly agree ...................................... 1 

SHOWCARD3 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

57. Drinking fluoridated water helps prevent tooth decay. 
Strongly agree ...................................... I 

SHOWCARD3 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

58. Using 11uoride is a harmless way of preventing tooth decay. 
Strongly agree ...................................... I 

SHOWCARD 3 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

59. Going to the dentist will keep me from having trouble with my teeth, 
gums, or dentures. 

Strongly agree 
SHOWCARD 3 Agree 

Disagree 
Strongly disagree 

DENTURES/FALSE TEETH 

2 
3 
4 

60. Do you have any false teeth or dentures which you can remove? 
Yes ....................................................... 1 
No ........................ 2GotoSTEM71-77 
Don't know ......... 8 Go to STEM 71-77 
No answer ........... 9 Go to STEM 71-77 

STEM 61---63: Do you have ... 
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61. A partial denture? 
SHOWCARD 4 Yes 

No 

62. A full upper denture? 
SHOWCARD 4 Yes 

No 

63. A full lower denture? 
SHOWCARD4 

64. Where did you get your last false teeth/dentures? 

1 
2 

i' 
2 

1 
2 

Dentist's office or private clinic ........... 1 
SHOWCARD 5 Hospital clinic or a clinic in a 

university dental school ....................... 2 
Clinic run by the government.. ............. 3 
Dental clinic in school.. ........................ 4 
Other (SPECIFY) ................................. 5 

65. How many years ago did you get your last false teeth/dentures? 
NUMBER OF YEARS~~~~ 

STEM 6~9: When you wear your (false teeth/dentures), do you have any 
problems ... 

66. Talking clearly (words like fifty-five, sixty-six)? 

67. Eating? 

Yes ....................................................... 1 
No ......................................................... 2 

1 
2 

68. The way the false teeth/dentures fit? 

69. Soreness? 

Yes 
No 

Yes 
No 

1 
2 

1 
2 

70. How much do you like the way your false teeth/dentures look? 
Very much ............................................ 1 

SHOWCARD 6 Quite a bit ............................................. 2 
They look OK ...................................... 3 
Not much .............................................. 4 
Not at all ............................................... 5 

STEM 71-77: Do you "strongly agree", "agree", "disagree", or "strongly 
disagree" with each of the following statements? 

71. Tooth decay can make people look bad. 
Strongly agree 

SHOWCARD 7 Agree 
Disagree 
Strongly disagree 

72. Dental problems can be serious. 
Strongly agree 

SHOWCARD 7 Agree 
Disagree 
Strongly disagree 

1 
2 
3 
4 

1 
2 
3 
4 

73. Poor teeth will affect people's work or other aspects of their everyday life. 
Strongly agree ...................................... 1 

SHOWCARD 7 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 
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74. Dental disease is less important than other health problems. 
Strongly agree ...................................... I 

SHOWCARD 7 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

75. I place great value on my dental health. 
Strongly agree 

SHOWCARD 7 Agree 
Disagree 
Strongly disagree 

76. It is !1Q1 important to keep natural teeth. 
Strongly agree 

SHOWCJ\RD 7 Agree 
Disagree 
Strongly disagree 

I 
2 
3 
4 

2 
3 
4 

77. Having dental problems can cause other health problems. 
Strongly agree ...................................... I 

SHOWCARD 7 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

Now, I am going to read some statements about AIDS. 

78. Have you ever heard or AIDS (Acquired Immunodeficiency Syndrome)? 
Yes ....................................................... I 
No ...................................... 2 Go to Q.98 
Don't know ....................... 8 Go to Q.98 
No answer ......................... 9 Go to Q.98 

STEM 79-82: After I read each statement, tell me if you think it's true or 
false. 

79. AIDS is a disease. 
True 
False 

1 
2 

80. AIDS can cripple the body's natural protection against disease. 
True ...................................................... I 
False ..................................................... 2 

81. AIDS can be transmitted through blood transfusion. 
True ...................................................... I 
False ..................................................... 2 

82. AIDS can be passed from person to person through body fluids. 
True ...................................................... I 
False 2 

STEM 83-87: Do you "strongly agree", "agree", "disagree", or "strongly 
disagree" with each of the following statements? 

83. Dentists are a good source of information about AIDS. 
Strongly agree ...................................... I 

SHOWCARD 8 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

84. Dentists have a moral responsibility to treat AIDS patients. 
Strongly agree ...................................... I 

SI-IOWCARD 8 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

85. Patients with AIDS should be given the same dental treatment as everyone 
else. 
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0 86. I would not mind if my dentist treated AIDS patients in his office. 

Strongly agree ...................................... 1 
SHOWCARD 8 Agree .................................................... 2 

Disagree ............................................... 3 
Strongly disagree ................................. 4 

87. There are safety measures dentists can use to prevent the spread of AIDS. 
Strongly agree ...................................... 1 

SHOW CARD 8 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

STEM 88-97: How much have you learned about AIDS from each of the 
following sources? 

Have you learned a lot, some, a little, or none. 

SHOWCARD 9 CIRCLE ONE 

A lot Some A little none 
88. RadioffV ................................................ 1 2 3 4 
89. Newspapers/magazines .................................. 1 2 3 4 
90. Your doctor ················································ l 2 3 4 
91. Your dentist ................................................ 1 2 3 4 
92. Your friends/colleagues ................................. l 2 3 4 
93. Your church/religious leaders ........................ 1 2 3 4 
94. Your family ················································ 1 2 3 4 
95. National government agencies/authorities ..... 1 2 3 4 
96. Public health campaigns organized by 

the local health authorities ............................. 1 2 3 4 
97. Other (specify) 1 2 3 4 

SOURCES OF DENTAL CARE 

98. Is there a dentist's office or clinic that you usually go to for dental care? 
Yes ....................................................... 1 
No .................................... 2 Go to Q.100 
Don't know ..................... 8 Go to Q.100 
No answer ...................... 9 Go to Q. 100 

99. How long have you gone to that dentist's office or clinic for dental care? 
1 year or less ........................................ 1 

SHOWCARD 10 More than 1 year and up to 2 years ......... 2 
More than 2 years and up to 
5 years ................ 3 For all, Go to Q.101 
More than 5 years and up to 10 years .. 4 
More than 10 years ............................... 5 
Don't remember ................................... 8 
No answer ............................................ 9 

100. If you needed dental care, do you know a dentist's office or clinic you 
would go to? 

Don't know 
No answer 

2 Go to Q. 108 
8 Go to Q. 108 
9 Goto Q. 108 

101. What is the name of the office or clinic where you (usually go/ would go) 
for dental care? 

RECORD VERBA TIM ______ _ 

102. Do you see a particular dentist when you go there? 
Yes 
No." .................................. 2 Go to Q. 104 

103. What is the dentist's name? 
RECORD VERBATIM _______ _ 
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104. What is the street address of the dentist's office or clinic? 
RECORD VERBATIM _______ _ 

AND CODE ONE 
Name and place given 
Only name given 
Only place given 
Vague desctiption 

I 
2 
3 
4 

I 05. Which of the following best describes ... (Name/place in Q.101 )? 
Dentist's office or private clinic ........... I 

SHOWCARD 11 Hospital clinic or a clinic in a 
university delllal school ....................... 2 
Clinic run by the government. .............. 3 
Dental cliuic in school .......................... 4 
01her (specify) ..................................... 5 

l 06. How did you first find out aboul ... (Name/place in Q.10 I)? 
RECORD VERBATIM ____ _ 
AND CODE ONE 
Recommended by friend, relative 
or ncighbor 
Advertisement from radio, TV 
or newspaper ........................................ 2 
Suggested by doctor ............................. 3 
Suggested by health department .......... 4 
Suggested by dental society ................. 5 
Suggested by another dentist. ............... 6 
Looked up in the telephone book 
or yellow pages .................................... 7 
Military service .................................... 8 
Saw sign outside dentist's office .......... 9 
Took over my previous dentist's 
practice ............................................... I O 
Have always known about it .............. 11 

Other 
Don't remember 

107. What is the main reason that you continue to use .. 
(Name/place in Q. 101)? 

RECORD VERBA TIM __ _ 
AND CODE ONE 
Only available source 

12 
13 

Required to use this source .................. 2 
High quality dental work ...................... 3 
Convenient office hours ....................... 4 
Convenient location 
Reasonable fees 

5 
6 

Dentist treats patients with respect ....... 7 
Care is free there .................................. 8 
Dental staff are courteous and helpful . 9 
Waiting time in dentist's office is 
short .................................................... 10 
Have not gone there yet ..................... 11 
Habit, have always gone there ........... 12 
Don't know any other dentists ........... 13 
Other .................................................. 14 

108. Do any of the following sources cover any of your dental costs? 
READ LIST AND CODE ALL THAT APPLY 
Private dental insurance from your 
employer 
Ptivate dental insurance you pay for 
yourself ................................................ 2 
Government .......................................... 3 
Dental clinic that provides free care .... 4 
Other (specify) ..................................... 5 

None of the above .......... 6 Go lo Q. 117 
Don't know .................... 8 Go to Q. 117 
No answer ...................... 9 Go to Q. 117 
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109. Do you or your family pay anything for the insurance/health plan? 
Yes ....................................................... l 
No ............................ 2GotoSTEM 112 
Don't know ............. 8 Go to STEM 112 
No answer ............... 9 Go to STEM 112 

110. How often do you pay your dental insurance premium? 
CODE ONE 
Once a year 
Twice a year ......................................... 2 
Four times a year .................................. 3 
Once a month ....................................... 4 
Every other week ................................. 5 
Every week ........................................... 6 

111. How much do you pay for your dental insurance premium each time? 
ENTER AMOUNT ___ _ 
Don't know 8 

STEM 112-116: Does your insurance/health plan cover all, part, or none of 
the costs of... 

112. Examination and X-rays? 
All ........................................................ 1 

SHOWCARD 12 Part ....................................................... 2 
None ..................................................... 3 
Don't know .......................................... 8 
No answer ............................................ 9 

113. Cleaning teeth? 
All ........................................................ 1 

SHOWCARD 12 Part ....................................................... 2 
None ..................................................... 3 
Don't know .......................................... 8 
No answer ............................................ 9 

114. Filling teeth? 
All ........................................................ 1 

SHOWCARD 12 Part ....................................................... 2 
None ..................................................... 3 
Don't know .......................................... 8 
No answer ............................................ 9 

115. Oral surgery? 
All ........................................................ 1 

SHOWCARD 12 Part ....................................................... 2 
None ..................................................... 3 
Don't know .......................................... 8 
No answer ............................................ 9 

116. Orthodontics? 
All ........................................................ 1 

SHOWCARD 12 Part ....................................................... 2 
None ..................................................... 3 
Don't know .......................................... 8 
No answer 9 

117. How long ago did you receive your last dental care? 
Less than six months ...... 1 Go to Q. 119 
Six months to one year ... 2 Go to Q. 119 
More than 1 year, 
up to 2 years ................... 3 Go to Q. 119 
More than 2 years, 
up to 5 years ......................................... 4 
More than 5 years ................................. 5 
Never received dental care ................... 6 

118. What was the main reason you did not visit a dentist in the last two years? 
RECORD VERBATIM. ___ _ 
AND CODE ONE 

Cannot afford cost 
Don't want to spend money on dental care 

1 
2 
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Afraid or don't like dentist or dental hygienists .......... 3 
Poor experiences with previous dental care ................. 4 
Too busy .............................................................. 5 
Nothing wrong ............................................................. 6 
Dental problems not serious enough ..... 7 For all, Go to 
Expected dental problems to go away 8 STEM 184-187 
Dental office too far away ............................................ 9 
Have no teeth or have false teeth ............................... 10 
Physical problems prevent me from going ................ 11 
The dentist would not give me an appointment ......... 12 
Other ............................................................ 13 
Don't know 
No answer 

14 
15 

119. At your most recent visit, did you go to the dentist's office or clinic you 
usually go to for dental care? 

Yes 
No ......................................................... 2 
No usual source of c,u-e ........................ 3 

120. What was the reason you made your most recent visit to a dentist? 
READ LIST AND CODE ONE 

SHOWCARD 13 Something was wrong 
I thought it was time for 
an examination or cleaning 
The dentist reminded me it 
was time for an examination 
or cleaning 
It was part of a series or 
course of treatment 

2 

3 

4 

STEM 121-127: At your most recent visit to the dentist, did you 
receive ... 

121. An examination? 
SHOWCARD 14 

122. Cleaning? 
SHOWCARD 14 

123. Fillings? 
SHOWCARD 14 

124. Crown/cap work? 
SHOWCARD 14 Yes 

No 

125. Root canal work? 
SHOWCARD 14 yes 

No 

126. Denture work? 
SHOWCARD 14 Yes 

No 

127. Orthodontic work? 
SHOWCARD 14 

1 
2 

2 

1 
2 

2 

1 
2 

2 

STEM 128-135: At your most recent visit to the dentist, did you receive ... 

l 28. Instmction in taking care of teeth and gums? 
SHOWCARD 15 Yes 

No ......................................................... 2 

129. X-rays? 
SHOWCARD 15 Yes ....................................................... 1 

130. Inlay work? 
SHOWCARD 15 

2 

2 
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13 1. Extraction? 
SHOWCARD 15 

132. Bridge work? 
SHOWCARD 15 Yes 

No 

133. Periodontal/gum treatment? 
SHOWCARD 15 Yes 

No 

134. Fluoride treatment? 
SHOWCARD 15 Yes 

No 

1 
2 

1 
2 

2 

2 

135. Any other treatment? (IF YES) What treatment is it? 
SPECIFY _____ _ 

1 
2 

136. In the past twelve months, did you make any other visits to the dentist's 
besides this one? 

Don't know 
No answer 

137. How many other visits did you make? 

2 Go to Q. 154 
8GotoQ. 154 
9 Go to Q. 154 

RECORD NUMBER _____ _ 

138. Were all the additional visits to the dentist's office or clinic you usually 
go to for care? 

No usual source of care 

( 

2 
3 

STEM 139-145: During these additional visits, did you receive ... 
139. An examination? 

SHOWCARD 16 Yes ....................................................... 1 
2 

140. Cleaning? 
SHOWCARD 16 Yes ....................................................... 1 

No ......................................................... 2 

141. Fillings? 
SHOWCARD 16 Yes ....................................................... 1 

2 

142. Crown/cap work? 
SHOWCARD 16 Yes ....................................................... 1 

No ......................................................... 2 

143. Root canal work? 
SHOWCARD 16 Yes ....................................................... 1 

2 

144. Denture work? 
SHOWCARD 16 Yes ....................................................... 1 

2 

145. Orthodontic work? 
SHOWCARD 16 Yes ....................................................... 1 

2 

STEM 146-153: During-these additional visits, did you receive ... 

146. Instruction in taking care of teeth and gums? 
SHOWCARD 17 Yes 

No 
1 
2 

~ 
;J;! 

I 
0 
f 
r-
::t 
~ 
r-
:i! 
~ 
~ 
Cl) 

~ 
rr1 
~ 



w 
0 
0, 

147.X-rays? 
SHOWCARD 17 

148. Inlay work? 
SHOWCARD 17 

149.Extraction? 
SHOWCARD 17 

150. Bridge work? 
SHOWCARD 17 Yes 

No 

15 l. Pel'ioclonlal/gum treatment? 
SI-IOWCARD 17 Yes 

No 

152. Fluoride treatment? 
SHOWCARD 17 Yes 

No 

153. Any other treatment? (IF YES) What treatment was it? 
SPECIFY~~~~~~
Ycs 
No 

2 

2 

I 
2 

2 

1 
2 

2 

2 

154. Did or will dental insurance pay for the cost of the dental visit(s) you 
made in the last twelve months? 

Yes 
No ......................................................... 2 
No dental insurance .............................. 3 

155. (Apart from the cost paid by dental insurance), how much (did you/will 
you pay) directly for all the dental visits you made in the last twelve 
months? 

RECORD AMOUNT~~~~ 

156. For your last visit to the dentist, did you have to take time off work? 
Yes ....................................................... I 
No ......................................................... 2 

157. For your last visit, did you go directly to the dentist from either home or 
work? 

I 
2 

158. For your last dental visit, how did you travel to the dentist's office? 
CODE UP TO THREE 
Walking 
Bicycle ................................................. 2 
Family car ............................................ 3 
Someone else's car ............................... 4 
Taxi ...................................................... 5 
Bus ....................................................... 6 
Train ..................................................... 7 
Motorcycle ........................................... 8 
Other .................................................... 9 

159. The last time you went, how long did it take you to get to the dental 
office? 

RECORD HOURS AND MINUTES 

160. At your last visit for dental care, how long did you have to wait before 
you got to sit in the dentist's chair? 

RECORD HOURS AND MINUTES 
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161. During your last visit to the dentist, how long did your treatment take? 
RECORD HOURS AND MINUTES 

162. For your last visit to the dentist, did you ... 
SHOWCARD 18 Phone for an appointment 

Have a regular 
appointment... .................. 2 Go to Q.164 
Have a follow-up 
appointment.. ................... 3 Go to Q.164 
Just go in with no 
appointment.. ................... 4 Go to Q.164 
Don'tknow ..................... 8GotoQ.164 
No answer ....................... 9 Go to Q.164 

163. How many days were there between the day you made the appointment 
and the day you actually received dental services? 

RECORD DAYS _____ _ 

164. Did you have to pay anything directly (that is, out-of-pocket costs) for 
this last visit? 

Yes 
No .................... 2 Go to STEM 167-172 
Don't know ..... 3 Go to STEM 167-172 

165. Could you have had the same work done in another place at a lower out
of-pocket cost to you? 

Yes, definitely ...................................... 1 
Yes, probably ....................................... 2 
No ............................ 3 Go to STEM 167 
Don't know ............. 4 Go to STEM 167 

166. Why did you choose the extra cost of getting the care where you did? 
RECORD VERBATIM ____ _ 
CODE UP TO THREE 
I don't want to take the time to 
look for another source 

It was an emergency 
Quality care 
Convenient location 
Convenient office hours 
I like the dentist 
I like the dentist's billing 
procedure 
It wasn't that much higher 
Other 

2 
3 
4 
5 
6 

7 
8 
9 

STEM 176--172: During your last dental visit were you "very satisfied", 
"satisfied", "dissatisfied", or "very dissatisfied" with ... 

167. Getting an appointment when you wanted it? 
Very satisfied . . .. .... . . . . . . .. .. . . . .. .. . . . . . . . . . . . .. . 1 

SHOW CARD 19 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

168. The time it took to get there? 
Very satisfied 

SHOWCARD 19 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

169. The neighbourhood where the dental office is located? 
Very satisfied .. .. .. . . . . . .. . . .. . .. . . . . . . .. .. . . . . . ... . 1 

SHOWCARD 19 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

170. The way you were made to feel welcome by the receptionist? 
Very satisfied ....................................... 1 

SHOWCARD 19 Satisfied ................................................ 2 
Dissatisfied 
Very dissatisfied 

3 
4 
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171. The way you were made to feel welcome by the hygienist/dental 
chairside assistant? 

Very satisfied ....................................... 1 
SHOW CARD 19 Satisfied ................................................ 2 

Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

172. The way you were made to feel welcome by the dentist? 
Very satisfied ....................................... I 

SHOWCARD 19 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
V cry dissatisfied ................................... 4 

STEM 173--179: During your last dental visit, were you "very satisfied", 
"satisfied", "dissatisfied" or "very dissatisfied" with ... 

173. The information given you about what was wrong with your teeth? 
V cry satisfied ....................................... 1 

SHOWCARD 20 Satisfied ................................................ 2 
Dissatisfied 
V cry dissatisfied 

3 
4 

174. The information given you about whal treatment was provided for you? 
V cry salisficcl ....................................... I 

SHOWCARD 20 Satisriccl ................................................ 2 
Dissatisfied ........................................... 3 
V cry dissatisl'iccl ................................... 4 

175. The quality of dental care provided? 
V cry satisfied 

SHOWCARD 20 Satisfied 
Dissatisfied 
Very dissatisfied 

176. How up to date the dental equipment seems? 
Very satisfied 

2 
3 
4 

SHOWCARD 20 Satisfied 
Dissatisfied 
Very dissatisfied 

177. The amount of time you waited to see the dentist? 
Very satisfied 

2 
3 
4 

SHOWCARD 20 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

178. The cleanliness and neatness of the office? 
V cry satisfied 

SHOWCARD 20 Satisfied 
Dissatisfied 
V cry dissatisfied 

2 
3 
4 

179. The cost of your last dental visit (your out-of-pocket cost)? 
V cry satisfied ....................................... 1 

SHOWCARD 20 Satisfied ................................................ 2 
Dissatisfied 
V cry dissatisfied 

3 
4 

180. In the last two years, was there any dental service recommended to you 
by a dentist that you were not sure you needed? 

Yes 
No .................... 2 Go to STEM 184-187 
Don't know ..... 3 Go to STEM 184-187 
No answer ....... 4 Go lo STEM 184-187 

181. What was that dental service? 
RECORD VERBATIM _____ _ 
AND CODE UP TO THREE 
Examination 
Cleaning 
Fillings 
Crown/cap work 
Root canal work 

2 
3 
4 
5 
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Denture work 
Orthodontic work 
X-rays 
Inlay work 
Extraction 
Bridge work 
Periodontal/gum treatment 
Fluoride treatment 
Instruction in taking care 
Of teeth and gums 
Other 

182. Did you receive the dental service recommended? 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 

Yes .................. 1 Go to STEM 184-187 
No ......................................................... 2 

183. What was the main reason you did not get the service recommended to 
you? 

RECORD VERBA TIM 
AND CODE ONE 
Cannot afford cost 
Don't want to spend money 
on dental care ....................................... 2 
Afraid or don't like dentists ................. 3 
Too busy ............................................... 4 
I did not think anything was 
wrong ................................................... 5 
Dental problems not serious 
enough .................................................. 6 
Expected dental problems 
to go away ............................................ 7 
Dental office too far away .................... 8 
Another dentist 
recommended not to do it ..................... 9 
Insurance does not cover 
recommended procedure . . . .. . . . .. . . .. . . . . . . 10 
Other .................................................. 11 

STEM 184-187: Now, I'd like to know how you feel about dentists and dental 
care. Do you "strongly agree", "agree", "disagree" or "strongly disagree" with 
each of the following statements? 

184. Dentists are able to relieve or cure most dental problems that patients 
have. 

Strongly agree 
SHOWCARD 21 Agree 2 

3 
4 

Disagree 
Strongly disagree 

185. I am afraid of dental visits because of possible pain. 
Strongly agree ...................................... l 

SHOWCARD 21 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

186. I will visit the dentist when I have dental problems no matter how busy I am. 
Strongly agree ...................................... I 

SHOWCARD 21 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

187. Dentists are not always available when I have dental problems. 
Strongly agree ...................................... 1 

SHOWCARD 21 Agree················:··································· 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

Please note: 
If the dental-care delivery system in your county is predominantly public, this 
section is required. If it is predominantly private, this section is recommended. 

STEM 188-191: Now, I'd like to ask your opinion about dentists in the public 
sector. 
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188. Public dentists explain a patient's problems to him or her. 
Strongly agree ...................................... I 

SHOW CARD 22 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

189. Public dentists always spend enough time with the patients. 
Strongly agree ...................................... I 

SHOWCARD 22 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

190. Public dentists are very careful to check everything when examining 
patients. 

Strongly agree 
SHOWCARD 22 Agree 

Disagree 
Strongly disagree 

2 
3 
4 

191. Public dentists prefer to fix up teeth rather than teach their patients to 
avoid problems. 

Strongly agree 
Sl!OWCARD 22 Agree 

Please note: 

Disagree 
Strongly disagree 

2 
3 
4 

rr the dental-care delivery system in your county is predominantly private, this 
section is required. If it is predominantly public, this section is recommended. 

STEM 192-196: Now, I'd like to ask your opinion about dentists in the 
private sector. 

192. Private dentists explain a patient's problems to him or her. 
Strongly agree ...................................... 1 

SHOWCARD 23 Agree .................................................... 2 

Disagree 
Strongly disagree 

3 
4 

193. Private dentists always spend enough time with the patients. 
Strongly agree ...................................... 1 

SHOWCARD 23 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

194. Private dentists are very careful to check everything when examining 
patients. 

Strongly agree 
SHOWCARD 23 Agree 

Disagree 
Strongly disagree 

I 
2 
3 
4 

195. Private dentists prefer to fix up teeth rather than teach their patients to 
avoid problems. 

Strongly agree 
SHOWCARD 23 Agree 

Disagree 
Strongly disagree 

2 
3 
4 

196. The cost of visiting a private dentist is too expensive for me. 
Strongly agree ...................................... 1 

SHOWCARD 23 Agree .................................................... 2 
Disagree ............................................... 3 
Strongly disagree ................................. 4 

197. In the last twelve months, did you make any visits to some place other 
than a dentist's office or clinic for advice on treatment of your teeth and 
gums? 

Yes 
No 2 Go to Q.208 
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198. What type of person did you visit? 
RECORD VERBATIM ___ _ 

199. How many visits did you make to this (type of provider from Q. 198) in 
the past twelve months? 

RECORD NUMBER ____ _ 

200. What is the main reason you visited (type of provider from Q. 198)? 
RECORD VERBATIM ___ _ 
CODE ONE 
Relief of pain 
Control of bleeding 
Tooth extraction 
Other 

201. What kind of treatment did you receive? 
RECORD VERBATIM ___ _ 
AND CODE UP TO THREE 
Tooth extraction 
Medicine prescribed by 
doctor or nurse 
Traditional medicine 
Spiritual assistance or 
psychological counselling 
Referral to other providers 
Traditional healing 
ceremony 
Other 

1 
2 
3 
4 

2 
3 

4 
5 

6 
7 

STEM 202-207: During your last visit to (type of provider),were you "very 
satisfied", "satisfied", dissatisfied" or "very dissatisfied" with ... 

202. The information given you about what was wrong with your teeth and 
mouth? 

Very satisfied 
SHOWCARD 24 Satisfied ................................................ 2 

Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

203. The information given you about what treatment was being provided for 
you? 

Very satisfied 
SHOWCARD 24 Satisfied ................................................ 2 

Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

204. Your out-of-pocket cost? 
Very satisfied . . . . . . . . . . . .. . .. . .. . . . . .. .. . . . .. . .. . . . . 1 

SHOWCARD 24 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

205. The quality of the dental care provided? 
Very satisfied 

SHOWCARD 24 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

206. The way you were made to feel welcome (by the provider)? 
Very satisfied ....................................... 1 

SHOW CARD 24 Satisfied ................................................ 2 
Dissatisfied ........................................... 3 
Very dissatisfied ................................... 4 

207. How much did you pay (out-of-pocket) for the treatment, the (type of 
provider) gave to you? 

RECORD AMOUNT ___ _ 
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BACKGROUND INFORMATION 
Finally, we need some background information about you and your family. 

208. Which of these best describes your current situation? Just give me the 
number. 

Married 
SHOWCARD 25 Widowed 

Divorced 
Separated 
Never married 
Living with partner 

209. Ilow long have you been living at this address? 
I year or less 

2 
3 
4 
5 
6 

SHOWCARD 26 More than I m1d up to 2 years .............. 2 
More than 2 and up to 5years ............... 3 
More than 5 and up to I O years ............ 4 
More than 10 years ............................... 5 

210. I-low long have you been living in (DAU)? 
I year or less 

SHOWCARD 27 More than I and up to 2 years .............. 2 
More than 2 and up to S years .............. 3 
More than 5 and up to 10 ycm·s ............ 4 
More than 10 years ............................... 5 

211. Which of these groups do you belong to? 
SI-IOWCARD 28 SPECIFY ETHNIC GROUPS 

212. I low many years of education did you complete? 
RECORD YEARS. ___ _ 

213. Which of the following best describes your current employment 
situation? 

Working full-time ........... 1 Go to Q.215 
SHOWCARD 29 Working part-time ........... 2 Go to Q.215. 

Employed, but on sickness 
or accident benefit ........... 3 Go to Q.215 
Retired ............................. 4 Go to Q.215 
Laid off or on strike ........ 5 Go to Q.215 
Unemployed but looking 
for work ........................... 6 Go to Q.214 
Unemployed and not looking 
for work ........................... 7 Go to Q.214 
Unable to work - disabled 8 Go to Q.214 
Keeping house ................. 9 Go to Q.214 
Full-time student ........... 10 Go to Q.214 
Refused ......................... 97 Go to Q.215 
Not sure/don't know ..... 98 Go to Q.215 
No answer ..................... 99 Go to Q.215 

214. Did you ever work outside the home for a~ long as one year? 
Yes ....................................................... 1 
No .................................... 2 Go to Q.218 
Don't know ..................... 3 Go to Q.218 
No answer ....................... 4 Go to Q.218 

215. What type of work do (did) you do? Please briefly describe your job. 
RECORD VERBATIM ___ _ 
CODE ONE 
Clerical or sales employee, such as bank 
teller.secretary, mail carrier, ticket 
agent 
Semi-skilled worker, such as machine 
operator welder, taxi, truck, or bus 
driver, barber meat cutter, assembler ... 2 
Technical or skilled, such as medical 
or dental business proprietor or 
self-employed, such as owner of small 
business, contractor, restaurant owner . 4 
Business manager or executive, such as 
sales manager, office manager, school 
administrator ........................................ 5 
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Teaching, nursing, police, and other 
trained service personnel, such as 
school teacher, police officer, 
fire fighter, registered nurse ................. 6 
Professional or senior government 
official, such as lawyer, physician, 
dentist, university teacher .................... 7 
Farm owner or manager ....................... 8 
Labourer, manual, agricultural or 
domestic worker, such as construction 
worker, car washer Farm labourer, 
janitor, waiter ....................................... 9 
None of these categories describes 
this job ............................................... 10 

216. Are (were) you self-employed or do (did) you work for someone else? 
Self-employed ...................................... 1 
Work for someone else ........................ 2 
Both self-employed and 
Work for someone else ........................ 3 

217. Is (was) your main workplace your home or somewhere else? 
Home .................................................... 1 
Somewhere else ................................... 2 

218. Considering your present income (plus income from others who live in 
the household) Please give me the number of the category that shows the 
household's total family income - before taxes and deductions - for the 
last twelve months. 
SHOWCARD 30 Less than US$5 OOO ............................. 1 

Between US$5 OOO and $9 999 .......... 2 
Between US$10 OOO and $19 999 ...... 3 
Between US$20 OOO and $29 999 ...... 4 
Between US$30 OOO and $39 999 ...... 5 
Between US$40 OOO and $49 999 ...... 6 
Between US$50 OOO and $74 999 ...... 7 

Between US$75 OOO or more ............. 8 
Refused ................................................ 9 

FAMILY COMPOSITION 

The last few questions are about family structure. 

219. How many people (excluding yourself) usually live with you in this 
house? 

RECORD NUMBER. __ _ 

220. Please tell me the relationship to you and the age of each person. 
Spouse .................................................. 1 

SHOW CARD 31 Partner .................................................. 2 
Son ....................................................... 3 
Daughter ............................................... 4 
Parent ................................................... 5 
Brother/sister ........................................ 6 
Parent-in-law ........................................ 7 
Brother-in-law/sister-in-law ................. 8 
Grandchild ............................................ 9 
Other relative .. ... .. ... .. ... . .. .... .... .. .. ... .. .. 10 
Other non-relative 11 

221. Have we missed anyone - infants, children or adults? 
Yes .......................... 1 Go back to Q.220 
No ......................................................... 2 

That completes the survey. Thank you very much for your cooperation. 
Time ended~----

INTERVIEWER: 

MAKE A DENTAL APPOINTMENT. 
CHECK SAMPLE FOR ADDITIONAL PERSONS TO BE INTERVIEWED 
IN THIS HOUSEHOLD. IF THERE ARE OTHERS, CONFIRM OR 
SCHEDULE ADDITIONAL INTERVIEWS. 
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Core Questionnaire for Children 
International Collaborative Study of 

Oral Health Outcomes 

(Sponsoring Country Organization) 
and 

World Health Organization 

Questions like these, about dental care and your teeth, are being asked of 
students your age in all parts of the world. The purpose of this study is to 
gather infonnation about the ways dental care might be improved. 

IIOW TO ANSWER THIS QUESTIONNAIRE 
This is not a test. However, it is important that you answer all the questions. 
The answers you give will help demists provide good dental care to people in 
(country name). 

Read all the instructions carefully and answer each question as best you can. 
Read each question carefully, give us your opinion and go on to the next 
question. 

If you do nol understand the instructions or arc puzzled about a particular 
question, misc your hand and the interviewer will come to your desk to answer 
your question. 

For most questions, you answer by circling the number next to the answer you 
want Lo give. Do not answer the questions on this page, they are just examples 
of how to answer. 

Example 1: (country specific) 
Do you live in a house or an apartment? 

(CIRCLE ONE) 
House 
Apartment 
Other (specify) 

1 
2 
3 

The person who answered this question lives in a house. 

Example 2: 
For some of you, you will need to write in an answer as well: 

Do you live in a house or an apartment? 
(CIRCLE ONE) 
House 
Apartment 
Other (specify) 

1 
2 
3 

The person who answered this question lives in a motel. 

Example 3: 
Some of you will also need to circle more than one answer to a question: 

What kind of pets do you have? 
(CIRCLE ALL THAT APPLY) 
No pets ................................................. l 
Dog ....................................................... 2 
Cat ........................................................ 3 
Other .................................................... 4 

The person who answered this question has a dog and a cat. 

START BY ANSWERING THE QUESTIONS ON THE NEXT PAGE 

ABOUT YOURSELF 

First, we would like to ask you some background questions about you and 
your family. 

1. Are you ... 
Male 
Female 

I 
2 
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2. How long have you lived in the house or apartment where you now live? 
I year or less ........................................ 1 
More than I and up to 2 years .............. 2 
More than 2 and up to 5 years .............. 3 
More than 5 and up to 10 years ............ 4 
More than 10 years ............................... 5 

3. How long have you lived in (DAU)? 
1 year or less 
More than 1 and up to 2 years .............. 2 
More than 2 and up to 5 years .............. 3 
More than 5 and up to 10 years ............ 4 
More than 10 years ............................... 5 

4. How long have you been at this school? 
Less than 1 year .................................... I 
1-2 years .............................................. 2 
More than 2 and up to 3 years .............. 3 
More than 3 and up to 4 year ............... 4 
More than 4 and up to 5 years .............. 5 
More than 5 years ................................. 6 

5. How old are you? 
______ years 

6. How many children (16 years of age and under) live in your house? 
(Include yourself, brothers, sisters, cousins, or any other children who 
live with you)? 

WRITE IN NUMBER. _____ _ 

7. Are you the oldest child in your house? 
Yes 
No 
I am the only child 

1 
2 
3 

8. Which of the following adults (17 years of age and over) live with you in 
your house? 

A. Mother .................................................. 1 
B. Father ................................................... 2 
C. Step-mother .......................................... 3 
D. Step-father ............................................ 4 
E. Grandmother ........................................ 5 
F. Grandfather .......................................... 6 
G. Older brother/sister/cousins ................. 7 
H. Aunt or uncle ........................................ 8 
I. Other (specify) ..................................... 9 

9. All together, including yourself, how many people live in your house? 
WRITE IN NUMBER __ _ 

10. What was the highest level of education your father (step-father or male 
guardian) completed? 

Seventh grade or less .. .. . . . . . . . . . . . . .. . . ... .. . . . 1 
Eighth grade (completed grade 
school) .................................................. 2 
Some high school ................................. 3 
Completed high school ........................ 4 
Some college ........................................ 5 
Completed college ............................... 6 
No father, step-father, or male 
guardian living with me ....................... 7 
Don't know .......................................... 8 

11. What was the highest level of education your mother (step-mother or 
female guardian) completed? 

Seventh grade or less 
Eighth grade (completed grade 
school) .................................................. 2 
Some high school ................................. 3 
Completed high school ........................ 4 
Some college ........................................ 5 
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Completed college 
No mother, step-mother or female 
guardian living with me 
Don't know 

6 

7 
8 

l 2a. What kind of work does your father (step-father or male guardian) do? 
On the lines below, please describe his work. Include the name of the 
place where he works if you know it. 

l 2b. Which of the categories below comes the closest to describing his job? 

CIRCLE ONE 
Clerical or office worker, such as bank teller, 
secretary, mail c:irricr ................................................... 1 
Salesperson .............................................................. 2 
FaCLory worker, machine operator, taxicab, 
bus, or truck driver ....................................................... 3 
l'rofcssional such as doctor, lawyer, 
univ1.:rsily professor, clergyman ................................... 4 
Executive or manager such as sales manager 
office manager, school administrator ........................... 5 
Tcclutical or skilled worker such as laboratory 
technician, computer programmer ............................... 6 
Business owner or self-employed ................................ 7 
School teacher, policeman, fireman, nurse .................. 8 
Labourer, construction worker, farm worker ............... 9 
Farm owner or farm manager .................................... I O 
Homemaker, keeping house ....................................... 11 
Unemployed ............................................................ 12 
Can't work because of health ..................................... 13 
I have no father (step-father or male guardian) 
living with me ............................................................ 14 
None of these categories describes his job ................. 15 
Don't know ............................................................ 98 

l 3a. What kind of work does your mother (step-mother or female guardian) 
do? On the lines below, please describe her work. Include the name of 
the place where she works if you know it. 

l 3b. Which of the categories below comes closest to describing her job? 

CIRCLE ONE 
Clerical or office worker, such as bank teller, secretary, 
mail carrier .............................................................. 1 
Salesperson .............................................................. 2 
Factory worker, machine operator, taxicab, bus, or 
truck driver .............................................................. 3 
Professional such as doctor, lawyer, university 
professor, clergyman .................................................... 4 
Executive or manager such as sales manager 
office manager, school administrator ........................... 5 
Technical or skilled worker such as laboratory 
technician, computer programmer ............................... 6 
Business owner or self-employed ................................ 7 
School teacher, policeman, fireman, nurse .................. 8 
Labourer, construction worker, farm worker ............... 9 
Farm owner or farm manager .................................... 10 
Homemakcr, keeping house ....................................... 11 
Unemployed ............................................................ 12 
Can't work because of health ..................................... 13 
I have no mother (step-mother or female guardian) 
living with me ............................................................ 14 
None of these categories describes her job ................ 15 
Don't know ............................................................ 98 

14. Are you ... 
(CIRCLE ONE) 
(Replace with ethnic/racial 
group) ................................................... I 
(Name of group) ................................... 2 
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(Name of group) 
Other 

YOUR VISITS FOR DENTAL CARE 

15. Have you ever visited a dentist or an orthodontist? 

3 
4 

Yes ....................................................... 1 
No ......................................................... 2 

16. Is there any one place you usually go to see the dentist? 
Yes ....................................................... 1 
No ......................................................... 2 

17. Where do you usually go to see the dentist? 
Dentist's office or private clinic ........... 1 
Hospital clinic or clinic in a 
university dental school ....................... 2 
Clinic run by government .................... 3 
Dental clinic in school .......................... 4 
Other .................................................... 5 

Don't know 6 

18. Did any of the following reasons ever keep you from visiting a dentist? 
(Remember we want you to answer about the visits to a dentist or 
orthodontist). 

Yes No 
Kept me Did not 

from keep me 
visiting from 

visiting 
My parents didn't have any 
money for a dentist 1 ............ 2 
My parents did not know any dentists to 
take me to for dental care 1 ............ 2 

I was afraid the treatment might be painful 
or the dentist might hurt me 
I was too busy to see a dentist or I didn't 
have time to visit the dentist 
My parents didn't think the dental trouble I 
had was serious enough to go to the dentist 
I didn't think the dental trouble I had was 

1 ............ 2 

1 ............ 2 

1 ............ 2 

serious enough to go to a dentist ......................................... 1 .. .... ... ... 2 
I thought the dental trouble I had would go away ............... 1 ............ 2 
I don't like to bother the dentist unless it is 
really important .............................................................. 1 ............ 2 
The dentist's office was too far away .................................. 1 ............ 2 
I would have had to miss some classes ................................ 1 ............ 2 
My parents didn't have the time to take me to a dentist ...... 1 ............ 2 
I didn't have anyone to take me to the dentist ..................... 1 ............ 2 
The dentist would not give me an appointment ................... 1 ............ 2 

If you have never been to a dentist or orthodontist, go to Question 35. 

19. Do you wear braces on your teeth? 
Yes 
No 

20. Do your braces cause ... 

2 Go to Q. 21 

Yes No 
Your teeth to ache . . . .. . . . .. .. . . . . .. .. .. .. ... .. .. . 1 .. ... . ... . . . 2 
Your gums to bleed or feel sore ........... 1 ............ 2 
Other problems (describe below) 

21. Most of the time, who decided that you need to go to the dentist's office? 
My mother ............................................ 1 
My father .............................................. 2 
Both my mother and father .................. 3 
Myself .................................................. 4 
Somebody in my family 
(but not my mother or father) ............... 5 
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The school nurse 
The dentist 
Someone else 

6 
7 
8 

22. How many times have you visited a dentist's office in the past twelve 
months? (Include visits to an orthodontist). 

One time 
Two times 
Three times 
Four times 
More than four times 
I haven't gone to the dentist 
in the past twelve months 
Don't know 

2 
3 
4 
5 

6 
8 

If you have not been to a dentist or orthodontist in the past twelve months, go 
to Question 35. 

23. The last time you went to the dentist, did ... 
Your parents call for an appointment 
You have a regular appointment. ......................................... 2 
You have a follow-up appointment ..................................... 3 
You make your own appointment ....................................... 4 
You just go in with no appointment .................................... 5 
Don't know .............................................................. 8 

24. Now try to remember what was done to you on your last visit to the 
dentist's office. 
On my last visit, the dentist or hygienist 

Filled a tooth 
Cleaned my teeth 
Pulled a tooth 

Yes No 
1 .............. 2 
1 .............. 2 
1 .............. 2 

Gave me a check-up/examined my teeth ............................. 1 .............. 2 

~Ll--~~~~~;:~~~r;;,111
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Fixed a broken tooth 1 ·············· 2 
Put sealants (a plastic coating that the dentist 
puts over your teeth) on my teeth ........................................ 1 .............. 2 
Put on or adjusted my braces ............................................... 1 .............. 2 
Looked at my teeth to see if they needed straightening ...... 1 .............. 2 
Put fluoride on my teeth ...................................................... 1 .............. 2 
Told me how to take care of my teeth ................................. 1 .............. 2 
Other (write on the line below) ........................................... 1 .............. 2 

25. How did you get to the dentist's office the last time you went? 
I walked ........................................................................ 1 
I rode a bicycle ............................................................. 2 
I was driven in a family car .......................................... 3 
I was driven in someone else's car ............................... 4 
I went by taxi ............................................................... 5 
I went by bus ................................................................ 6 
I went by train .............................................................. 7 
Other (write on the line below) .................................... 8 

26. Who went with you on your last visit to the dentist's office? 
I went alone .................................................................. 1 
My mother went with me ............................................. 2 
My father went with me ............................................... 3 
My brother or sister went with me ............................... 4 
Another adult went with me ......................................... 5 
A friend went with me ................................................. 6 

27. The last time you went for dental care, did one of your parents or any 
other adult have to take time off from work to go with you? 

Yes ............................................................................... 1 
No ................................................................................. 2 
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At least 15 minutes, but less than 30 
At least 30 minutes, but less than one hour 
One hour or more 
Don't know 

2 
3 
4 
5 

29. Was the amount of time it took to get to the dentist's office ... 
Too long ....................................................................... 1 
Not too long ................................................................. 2 

30. At your last visit for dental care, how long did you have to wait before 
you got to sit in the dentist's chair? 

I did not have to wait at all ........................................... 1 
Less than 15 minutes .................................................... 2 
At least 15 minutes, but less than 30 ............................ 3 
At least 30 minutes, but less than one hour .................. 4 
One hour or more ......................................................... 5 
Don't know .................................................................. 8 

31. Once you were in the office, was the time you had to wait to see the 
dentist... 

Too long ....................................................................... 1 
Not too long ................................................................. 2 

32. Did the dentist explain to you what he was doing to your teeth? 
Yes ............................................................................... 1 
No ................................................................................. 2 

33. Did you want to know more about what the dentist was doing to your 
teeth? 

2 

34. How satisfied were you with your visit to the dentist? 
Very satisfied ............................................................... 1 
Satisfied ....................................................................... 2 
Dissatisfied .............................................................. 3 

Very dissatisfied ........................................................... 4 
TAKING CARE OF YOUR TEETH 

35. How often do you brush your teeth? 
Never ............................................................................ 1 
A few (2-3) times a month ........................................... 2 
Once a week ................................................................. 3 
A few (2-3) times a week ............................................. 4 
Once a day .................................................................... 5 
Two or more times a day ............................................. 6 

36. Do you use a toothpaste containing fluoride? 
Yes ............................................................................... 1 
No ................................................................................. 2 
Don't know what that is ............................................... 8 

37. Apart from fluoride in toothpaste or in the water supply, do you use 
fluoride in any other way, for example, in tablets or in a mouth rinse? 

Yes ............................................................................... 1 
No ................................................................................. 2 
Don't know what that is ............................................... 8 

38. How often do you use dental floss on your teeth? 
Never ............................................................................ 1 
A few (2-3) times a month ........................................... 2 
Once a week ................................................................. 3 
A few (2-3) times a week ............................................. 4 
Once a day .................................................................... 5 
Two or more times a day ............................................. 6 
Don't know what that is ............................................... 8 

39. Do you use any of the following to clean your teeth or gums? 

Wooden toothpick 
(Country fills in) 
(Country fills in) 

Yes No 
1 ............ 2 
1 ............ 2 

1 ············ 2 
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40. How often do you eat something in between your regular meals? 
About three times a day or more .................................. 1 
About twice a day ........................................................ 2 
About once a day ......................................................... 3 
Occasionally, not every day ......................................... 4 
Rarely or never eat between meals .............................. 5 

Please note: Where possible, please use the same food item. If necessary, 
approximate and substitute a food that is closest. 

41. Yesterday, did you eat any of the foods listed below? Even if you ate only 
a very little of the food, you should circle 1 for Yes. 

Bread 
Sugar-coated cereal 
Fresh fruit (apples, oranges) 
Pastries such as cakes, pies, doughnuts 
Soft drinks, cola drinks,soda flow 
(excluding diet cola) 
Nuts, cheese 
Jam or honey 
Dried fruits such as raisins figs, or prunes 
Chewing gum containing sugar 
Candy 

Yes No 
I ............ 2 
1 · ............ 2 
1 ............ 2 
1 ............ 2 

1 ............ 2 
I ............ 2 
I ............ 2 
I ............ 2 
I ............ 2 
I ............ 2 

42. Do your pm·cnts go to the dentist regularly (at least once a year)? 
Yes ............................................................................... I 
No ................................................................................. 2 
One does, one doesn't .................................................. 3 
Don't know .................................................................. 8 

43. Do your parents usually brush their teeth every day? 
Yes 
No 
One does, one doesn't 

-- --Don't know---------- -

2 
3 

-s -

44. Have you learned about your teeth and how to take care of them from 
any of the following sources? 

Friends ......................................................................... 1 
Parents .......................................................................... 2 
Other relatives .............................................................. 3 
Teachers ....................................................................... 4 
Television/radio ........................................................... 5 
Movies ......................................................................... 6 
Newspapers/magazines ................................................ 7 
Dentist .......................................................................... 8 
A dentist's helper ......................................................... 9 
Doctor ........................................................................ 10 
Medical nurse ............................................................. 11 
None of the above ...................................................... 12 

45. Do your parents or anyone else living in your house use any kind of 
tobacco, such as cigarettes, chewing tobacco, pipes, cigars or snuff? 

Yes ............................................................................... I 
No 2 

46. Do any of your friends use any kind of tobacco, such as cigarettes, 
chewing tobacco, pipes, cigars or snuff? 

Yes ............................................................................... I 
No ................................................................................. 2 

47. Do you use any kind of tobacco, such as cigarettes, chewing tobacco, 
pipes, cigars or snuff? 

48. 

Yes ............................................................................... I 
No ................................................................................. 2 

YOUR GENERAL HEALTH AND DENTAL HEALTH 

How would you describe your general health? 
Excellent 
Very good 
Good 

2 
3 
4 
5 
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49. How would you describe the health of your teeth and gums? 
Excellent .............................................................. 1 
Very good .............................................................. 2 
Good .............................................................. 3 
Poor 
Very poor 

4 
5 

50. If you went to a dentist right now for an examination, what do you think 
the dentist would say? Read each statement and if you think the dentist would 
say it to you, circle 1 for yes. If you do not think the dentist would say it to 
you, then circle 2 for no. 
The dentist would say to me ... 

"You need to brush your teeth better" 
"You need to have your teeth cleaned" 
"You need fillings" ...................... . 
"You need to have a tooth pulled" 
"You need to have you teeth straightened" 
"You need sealants placed on your teeth" 
"Your teeth are good, nothing is wrong" 

Yes No 
1 ............ 2 
1 ............ 2 
1 ............ 2 
1 ............ 2 

1 ············ 2 
1 ............ 2 
1 ............ 2 

51. Read each statement. If you have had that problem in the past twelve 
months, circle 1 for Yes. If you have not had that problem, circle 2 for No. 
In the past twelve months, have you had any of the following problems? 

Yes No 
A broken or chipped tooth ................................................... 1 ............ 2 
Gums that hurt or bleed ....................................................... 1 ............ 2 
Gums that frequently bled when you brushed or flossed .... 1 ............ 2 
Teeth that hurt when you ate or drank hot or cold liquids 
or foods . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . 2 
Sores on your tongue or on the inside of your mouth 
or cheeks 
Teeth that ached or throbbed 
A bad taste in your mouth or bad breath 

1 ............ 2 
1 ............ 2 
1 ............ 2 

52. Has the pain or discomfort of dental problems caused you to miss classes 
or school days during the past year? 

Yes ............................................................................... 1 
No ................................................................................. 2 

53. How much pain or discomfort from dental problems did you have during 
the past twelve months? 

A lot ............................................................................. 1 
Some ............................................................................ 2 
Not much ...................................................................... 3 
None ............................................................................. 4 
Don't know .................................................................. 8 

54. Have you ever avoided meeting people because of the way your teeth or 
gums looked? 

Yes ............................................................................... 1 
No ................................................................................. 2 

55. How much do you like the way your teeth look? 
Very much 
Quite a bit ..................................................................... 2 
They look O.K ............................................................. 3 
Not much ...................................................................... 4 
Not at all ....................................................................... 5 

56. Do you think it is important to have your teeth look good? 
Yes ............................................................................... 1 
No ................................................................................. 2 

57. Compared to your classmates and friends how do you think your teeth 
look? 

Among the nicest 
Better than average 
Average 
Below average 
Among the worst 

1 
2 
3 
4 
5 
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58. Have you ever avoided laughing or smiling because of the way your teeth 
look? 

1 
2 

59. Do other students make jokes about the way your teeth look? 
Yes ............................................................................... 1 
No ................................................................................. 2 

BELIEFS ABOUT DENTAL CARE 

60. Read each statement and decide whether you agree or disagree. 

Tooth decay can make me look bad 
Dental disease is a serious problem 
Poor teeth will affect my school work 
Having dental problems can cause other 

Agree Disagre Don't know 

1 ········· 2 ············· 8 
1 ......... 2 ·············· 8 
1 ......... 2 ............. 8 

health problems ...................................................... 1 ......... 2 ............. 8 
It is not important to keep natural teeth .................. 1 ......... 2 ............. 8 
False teeth arc less bother than natural teeth .......... 1 ......... 2 ............. 8 

61. Now we'd like to know how you feel about going to the dentist. 
Agree Disagrc Don't know 

I am afraid of den Lal visits because of 
possible pain ........................................................... 1 ......... 2 ............. 8 
The cost of visiting the dent.ist is too expensive ..... 1 ......... 2 ............. 8 
Going to the dentist regularly will keep 
me from having trouble with my teeth and gums ... I ......... 2 ............. 8 

62. Now we'd like to know what you think about taking care of your teeth. 
Agree Disagree Don't 

know 
Brushing my teeth with a fluoride 
toothpaste will help prevent tooth decay ................ 1 ......... 2 ............. 8 
Brushing teeth will help prevent gum problems ..... 1 ......... 2 ............. 8 
Using dental floss on my teeth 
will not help prevent gum disease .......................... 1 ......... 2 ............. 8 
Eating sweet foods does not cause tooth decay ...... 1 ......... 2 ............. 8 
Drinking fluoridated water helps prevent 
tooth decay .............................................................. 1 ......... 2 ............. 8 
Using fluoride is a harmless way of preventing 
tooth decay .............................................................. 1 ......... 2 ............. 8 

63. How do you feel about dentists? Do you agree or disagree with the 
following statements? 

Agree Disagre Don't know 
Dentists explain patient's problems to them .......... I ......... 2 ............. 8 
Dentists always spend enough time with 
their patients ........................................................... 1 ......... 2 ............. 8 
Dentist are able to help people with most 
dental problems they have ...................................... 1 ......... 2 ............. 8 
Dentist should do more to keep people from 
having problems with their teeth ............................ I ......... 2 ............. 8 
Dentists are careful to check everything 
when examining their patients ................................ 1 ......... 2 ............. 8 
Dentists prefer to fix up teeth, rather than 
teach their patients to avoid problems .................... I ......... 2 ............. 8 

THIS FINISHES OUR SURVEY. THANK YOU VERY MUCH FOR 
YOUR HELP. 
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COMPARING ORAL HEALTH CARE SYSTEMS 

INTERNATIONAL COLLABORATIVE STUDY OF ORAL HEALTH OUTCOMES 
(ICS II) Date: 

Oral Examination Form 

NAME 

Identification Duplicate 
Country Number Exam. Examiner Sex 1 - 00-07 

Age 2-12-13 
1-metro 3-35..« 

(1)ITJ(2) 
2-non- O 

(4)1 I I I 1(7) 0(8) (9)ITJ(10) 
1-Mo 4- 65-74 

0(12) metro (3) 2-F (11) 5- 20-24 

PERIODONTAL STAT\JS 

CPITN Loss of Attachment 

17/16 11 26/27 17/16 11 26/27 mm 
0-0-3 

(13) ffij (15) (19) ffij (21) 1-4-5 (CEJ within black band) 
2-6-8 (CEJ between upper limit of black 

(16) (18) (22) (24) band & 8.5 mm ring) 

47/46 31 36/37 
3-9-11 (CEJ between 8.5-11.5 mm ring) 

47/46 31 36/37 .,4-12 or more (CEJ beyond 11.5 mm ring) 
9 - cannot be detennined (CEJ not visible nor detectable) 

o- healthy x - excluded or missing 
1 - bleeding sextant/tooth 
2- calculus 

* 3 - pocket 4-5 mm 
(black band of probe partially visible) 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

* 4 - pocket 6 mm or more 

(25) I 
I I I I I I I I I I I I I I I 

I (40) 
(black band of probe not visible) 

*9 - cannot be determined 
x - excluded sextant (41) (56) 

*not coded tor age groups 48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 
6-7 and 12-13 

PERIODONTAL TREATMENT RECOMMENDED 

Oral Hygiene 
Instruction Scaling Complex Care 

17/16 11 26/27 17116 11 26/27 

0(57) (58) ffij (60) (64) ffij (66) 

(61) (63) (67) (69) 

code-x 47/46 31 36/37 47/46 31 36/37 

DENTmON STAT\JS AND TREATMENT NEED 

55 54 53 52 51 61 62 63 64 65 STATUS TREATMENT 
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

status 
Permanent Primary 

(70) 

I I I I I 
I I I II I I I 

I 
I 

I 
I 

I (85) Teeth teeth 

(86) I I I (101) o - sound A o- none 
1 - decayed 8 1 - caries arresting 

treatment 1 2 - filled & decayed c or sealant care 
3 - filled, no decay D 2 - one surface filling 

(102) 1 I I I I I I I II I I I I I I I 1 (117) 
4 - extracted due caries E 3 - two or more surface 
5 - extracted any fillings 

treatment 2 other reason - 4 - crown or bridge 
6 - sealant. varnish F abutment 

85 64 63 82 81 71 72 73 74 75 7 - bridge abutment 5 - bridge element 
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 36 or special crown G 6- pulp care 

status 8 - unerupted or 7 - extraction 
missing tooth - 8 - need for other care 

(118) I 
I I I I I I I II I I I I I I I 

I (133) 9 - excluded tooth - 9- (specify) 
T- trauma 

(134) (149) (fracture with 
treatment 1 loss of tissue) 

(150) I I I I I I I I II I I I I I I I I (165) 

treatment 2 
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ANNEX 2 Core questionnaires and clinical examination forms 

INTERNATIONAL COLLABORATIVE STUDY OF ORAL HEALTH OUTCOMES 
(ICS II) Date: 

Oral Examination Form 

NAME 
Identification 
Number 

DENTOFACIAL ANOMALIES (applicable to 12-13 age group only) 

0(166) 

missing incisor, canine and 
premolar teeth - maxillary and 
mandibular - enter number 
of teeth 

0(167) 

crowding in the incise! 
segments: 

0 - no crowding 
1 - 1 segment crowded 
2 - 2 segments crowded 

0(168) 

spacing in the lncisal 
segments: 

o - no spacing 
1 - 1 segment spaced 
2 - 2 segments spaced 

Treatment Status 

0(169) 

diastema ir, mm 

n(170) 

largest anterior 1rregularir1 
- maxilla in mm 

0(171) 

largest anterior irregularity 
- mandibular in mm 

Occlusion 

0(172) 

antenor max1llar1 
oYerjet in mm 

0(173) 

anterior mandibular 
0Ye1Jet in mm 

Treatment Need 

0(174) 

vertical antenor 
openbite in mm 

0(175) 

antero-posterior 
molar relation: 

o- normal 
1 - half cusp 
2- full cusp 

0(176) 
0 - not being given 
1 - completed 0(177) 

0 - no need for treatment 
1 - preventive treatment 
2- interceptive treatment 
3 - corrective treatment 

0(178) 

DENTURE STATUS* 

upper lower 

(179) D:=J (180) 

0 - no denture 
1 - partial denture, 

wearing 
2 - full denture, wearing 
3 - partial denture, 

not wearing 
4 - full denture, 

not wearing 

*not coded for age groups 
6-7 and 12-13 

FLUOROSIS* 

0(191) 

o- normal 
1 - questionable 
2-very mild 
3-mi!d 
4- moderate 
5 - severe 
*coded for age groups 
6-7 and 12-13 

2 - being given 

NEED FOR DENTURES* 

upper lower uop-e:- !ower 

(181) D:=J (182) (183) D:=J (184) 

0 - no denture needed 
1 - need for full denture 
2 - need for partia; denture 
3 - need to repair fuJJ aenture 
4 - need to repair partial dem:..:re 

*not coded for age groups 
6-7 and 12-13 

OPACmES AND OTHER 
ENAMEL DISORDERS* 

Status 
Treatment 

Need 

D n-1. n I i I 
(192} (193} L___j_____j (19.!) ~~i (195'.· 

o- none nurr:::er of 
1 - opacities ,eelh 
2- hypcplasia affe::ted 
3 - tetracycline 

•coded for age groups 
6-7 and 12-13 

o- no 
1 -yes 

I 

BRIDGE STATUS* 

upper lower 

!TI 
(185) l__Lj (186) 

0 - no bridge 
1 - 1 bnd~e 
2 - 2 or m:;re bnjg-es 

rnot code'.i for a_;:e £iOU'.JS 

6-7 and 12-1-3 

OTHER 
CONDITIONS 

0(196) 

NEED FOR BRIDGE* 

upper lower upper lower 

(187) D:=J (188) (189) D:=J (190) 

0 - no bridge needed 
1 - 1 new bridge 
2 - 2 or more new bridges 
3 - 1 replacement bridge 
4 - 2 or more replacement bndges 

... not ceded for age groups 
6-7 and 12-13 

REFERRAL FOR CARE 

0(197) 

2. 
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Methodology of Imputation 
Lyttle, C.S. 

Introduction 

What is imputation and why is it needed? Missing data are a problem in most studies, 
and certainly in all studies involving large-scale surveys. One approach is to do nothing -
simply to accept that there are missing values, and to conduct analyses on the cases with valid 
values. There are two basic difficulties with this approach: (I) it accepts the restriction of 
working with fewer cases and the lower analytical power this implies; and (2) it is based on 
the assumption that the cases with missing values are like the cases with valid values for the 
important analytical dimensions. 1 Usually, it is not possible to support this assumption. 
Another approach is to create variable-specific non-response weights (see Annex 4). While 
this approach addresses the second difficulty of the "do nothing" approach, it does not 
address the first. Additionally, variable-specific weights are operationally awkward -
analysts and programmers must be constantly aware of which variables have associated non
response weights, and a new weight must be created for each new combination of variables 
with non-_response weights included in an analysis. The third general approach to missing 
values is to estimate what the responses might have been and replace the missing values with 
these responses. In doing so, characteristics are attributed to or imputed for the respondents 
with missing values. The simplest approach to imputation is to assign a mean or modal value 
in place of all missing values. This strategy, like the "do nothing" approach, assumes that 
respondents with missing values are like the average or majority of those with no missing 
values. It also has two additional drawbacks: it artificially deflates the variance of the 
imputed variables; and, if there is overlap among cases when more than one variable is 
imputed, it artificially inflates the relationship between those variables. 

More advanced forms of imputation attempt to achieve the following outcomes in 
addition to assigning valid values in the place of missing values: 

to preserve, or at least avoid artificially changing, the observed variance of 
the imputed variables; 
to preserve, or at least avoid artificially changing, the observed relationships 
between the imputed variables and important analytical variables. 

There are many advanced forms of imputation. All of them, in some form or other, 
incorporate predictive models and random variation (for further information on these topics 
see Madon, Olkin & Rubin, 1983). In ICS II all imputation was performed using a modified 
"bootstrap" procedure (Lyttle & Bell, 1984). The following sections provide an overview of 
this procedure, describe the process of selection for variables to be imputed and predictors to 
be used, and describe in detail the imputations conducted. 

1 Meaning not only that the mean and variance of values which are missing would have been like the valid collected data, but also 
that those values would relate to other variables in the same way that the observed valid values do. 
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Overview of the modified "bootstrap" imputation process 

"Bootstrap" imputation, more properly called prior probability random number 
generation, is a process particularly appropriate when imputing values for categorical 
variables. Because all of the variables imputed for ICS II were categorical variables, this was 
the only process utilized. The basic "bootstrap" imputation process entails three steps: 

producing a table of observed probabilities for each category of the variable 
to be imputed; 
for each case with a missing value, generating a random number between 
zero and one; 
for each case with a missing value, replacing the missing value with the 
observed value in the calculated probability range in which the case's 
random number falls. 

For example, suppose the aim is to impute income, which -has been reported in four 
categories (Table A3. l ). To impute a value for an observation missing on this measure, 
generate a random number between zero and one (say 0.35), identify the probability range 
in which this random number falls (0.10 to 0.40), and replace the observation's missing value 
with the associated income category value (2 = US$ 10 OOO to < 25000). 

Table A3.1 Example of basic "bootstrap" imputation 

Income category 
Proportion of respondent 

Probablllty range sample 

1 =<US$10000 0.10 0.00 to 0.10 

2 = US$10 OOO to< US$ 25 OOO 0.30 0.10 to 0.40 

3 = US$ 25 OOO to < US$ 50 OOO 0.50 0.40 to 0.90 

4 = US$ 50 OOO + 0.10 0.90 to 1.00 

This process has the virtue of preserving the observed variance of the variable being 
imputed; given the generation of the random numbers, imputed values should distribute 
across the variable categories in approximately the same proportions as the observed values. 
It does not, however, develop a predictive model. Imputation of income for an observation 
obtained from an area with low average income is just as likely to result in the highest income 
as imputation for an observation obtained from an area with high average income. The 
modified "bootstrap" imputation procedure addresses this difficulty directly. Instead of 
developing only one overall table of prior probabilities, it relies on the development of 
separate tables for different groups of observations. Thus, extending the example above, the 
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respondent sample might be grouped according to geographical region (if there is reason to 
believe this is associated with income), or years of education, or a cross-tabulation of region 
and years of education. Separate tables of probability ranges are developed for each group, 
and the selection of a value is based only on the probabilities for the group of which the case 
with the missing value is a member. 

Imputation in /CS II 

For a variable to be eligible for imputation it had to meet two criteria: (]) it had to be a 
key analytical variable; and (2) it had to have at least 25 observations missing. This second 
criterion is a recognition of the time and effort required to conduct imputation and was 
occasionally relaxed. No formal maximum limit was established for imputation eligibility. 
However, it was recognized that an adequate base of actual observations is essential to make 
the imputation process meaningful. This method of screening resulted in the imputation of 
36 variables across the ICS II sites (Table A3.2). 

Establishing predictive groupings was an analytical task that involved cross-tabulating 
candidate predictor variables against the variable for which values were to be imputed. 
Predictor variables were selected on the basis of the relative values of the asymmetric lambda 
statistic (Goodman & Kruskal, 1963). Asymmetric lambda can be interpreted as the 
probable improvement in predicting one variable given knowledge of another. In other 
words, it measures how much more accurate a prediction of the value of one variable can be 
made if the distributions of those values across the categories of the second variable are 
known, as opposed to only the marginal distribution of the first variable. In the context of 
"bootstrap" imputation, this is a direct measure of the improvement gained by using the 
modified approach described here instead of the simple "bootstrap" method. The selection 
of predictor variables was also constrained by the number of cases of candidate variables 
with missing values. 

In many instances, imputation was conducted in t\vo or more stages. In the first stage, 
as many cases as possible were imputed using the best predictor identified. In the second 
stage, those cases with missing values on the best predictor were imputed using a second, 
weaker predictor. The following section describes the predictor variables used for each 
imputed variable at each site, along with the number of observations imputed at different 
stages. A comparison of the imputed variables before and after imputation is presented in 
Table A3.3. Unless specifically indicated otherwise, all imputations were performed at the 
Center for Health Administration Studies (CHAS), the University of Chicago, USA. 

Erfurt, Germany 

Adults 

attbrush Imputation \Vas conducted in two stages. In the first stage, 50 observations 
were imputed using attitudes towards toothpaste (attpaste) as the predictor 
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Table A3.2 ICS II variables imputed 

Variable name • Variable description 

Adults 

income 

oralpain 

attbrush 

inscov1 

whynovis 

employmt 

typework 

Children 

dadswork 

momswork 

dadseduc 

momseduc 

dentvis 

numvisdn 

types re 

Household income 

Teeth/gums cause pain/discomfort 

Attitude toward brushing 

Insurance coverage 

Main reason for not visiting dentist 

Employment 

Type of work 

Occupation of father 

Occupation of mother 

Education of father 

Education of mother 

Number of dental visits in previous 12 
months 

Number of visits to school dental nurse 
in previous 12 months 

Type of place of oral health care 

• For an explanation of variable names, see text. 

Sites where variable Imputed 

Yamanashi, New Zealand, Baltimore, 
Navajo, Lakota 

Lodz 

Erfurt 

Navajo, Lakota 

Navajo, Lakota 

New Zealand, Navajo, Lakota 

New Zealand, Navajo, Lakota 

Erfurt, New Zealand, Baltimore, Navajo, 
Lakota 

Erfurt, New Zealand, Baltimore, Navajo, 
Lakota 

Baltimore 

Baltimore 

Erfurt, New Zealand b ,Baltimore, 
Navajo, Lakota 

New Zealand 

Lodz 

• In New Zealand this variable is numviden and is not direcUy comparable to the other sites due to the presence of school 
dental nurses. 

328 



TableA3.3 Means and standard deviations of variables imputed for ICS II • 

Before Imputation After Imputation 
Number of 

Site Age group Imputed cases 
variable b Imputed 

Mean SD Mean SD 

Erfurt, Germany Adults attbrush 72 1.7699038 0.5460290 1.7637860 0.5469750 

Children dadswork 142 4.6740088 3.3887268 5.0571429 3.3565626 

Children momswork 121 4.6049516 2.7889130 4.9380952 2.8265688 

Children dentvis 172 3.2779043 1.6321287 3.3180952 1.6296105 

Y1manashl, Adults income 210 5.3385580 1.8134642 5.3030660 1.7937028 
Japan 

New Zealand Adults Income 167 4.3932794 1.7608315 4.4047351 1.7499336 

Adults typework 33 4.3094363 2.8475182 4.3243243 2.8488426 

Adults employmt 25 4.3664951 3.3262768 4.3742954 3.3283777 

Children numvisdn 93 2.4229122 1.2637029 2.4245375 1.2600093 

Children numviden 21 0.7492507 1.3733397 0.7417476 1.3784771 

Children momswork 85 3.9459173 1.4425450 3.9668939 1.4357162 

Childron dadswork 73 3.5455497 1.6434766 3.4995131 1.6314256 I 1:t. 
~ 
~ 

Lodz, Poland Adults oralpain 26 1.6156605 0.4865842 1.6156563 0.4865830 

I 12 Children typesrc 27 3.2282158 1.2487969 3.2199798 1.2512799 
~ s 

Baltimore, USA Adults income 405 5.2464489 2.2633136 5.0419195 2.2924695 0 

Children dadseduc 78 5.2915254 1.3514024 5.1823056 1.3396389 ~ 
Children momseduc 69 4.8322368 1.1610341 4.7613941 1.1590737 

~ 
0 ..,, 

Children dadswork 44 6.7021277 3.9819748 6.4235925 3.8913581 ~-
Children momswork 24 5.9283668 4.0906429 5.9276139 4.0887485 c: 

ni 

~I Children dentvis 60 2.2044728 1.6745778 2.2064343 1.6502725 6· 
::, 



~I TableA3.3 Means and standard deviations of variables imputed for ICS II • (continued) C") 

-------- ~ 
Before imputation After Imputation "{;! 

Number of I Site Age group Imputed cases 
variableb imputed 0 

Mean SD Mean SD ~ 
r-
:i: 

IHS Lakota, USA Adults employmt 14 4.1549479 3.0103172 4.1918159 3.0200414 ~ 
r-

Adults income 16 2.2859008 1.3731257 2.2851662 1.3697892 ~ 

Adults inscov1 87 3.7640288 0.7353769 3.7455243 0.7474749 
Q 
:0 rn 

Adults typework 34 5.6682848 3.0620272 5.6641104 3.0774539 CJ) 

Adults whynovis 22 7.0899654 2.9200343 7.1511254 2.8971048 eh 
rtj 

Children dadswork 85 8.4303406 3.6886525 8.4117647 3.6816910 ~ 
CJ) 

Children momswork 67 7.5630499 4.2826237 7.5686275 4.2501853 

Children dentvis 136 3.1507353 1.7233151 3.0882353 1.7248178 

IHS Navajo, USA Adults employmnt 17 5.2965174 3.1694567 5.3238748 3.1693620 

Adults income 108 2.2921225 1.4745015 2.2328767 1.4640904 

Adults inscov1 81 3.2784272 1.0462964 3.3111546 1.0356301 

Adults typework 20 5.7843705 3.0788835 5.7791842 3.0719842 

Adults whynovis 21 7.4869565 2.8272413 7.4927235 2.8417368 

Children dadswork 116 8.1105263 3.5666877 8.0987903 3.6437741 

Children momswork 77 7.9546539 3.7912448 7.8891129 3.7559115 

Children dentvis 187 3.3948220 1.6552080 3.3991935 1.6532549 

' Unweighted means and standard deviations of categorical variables are for descriptive pufl)OMS only. 
• For an explanation of variable names see text. 
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variable. In the second stage, 22 observations were imputed using the basic 
"bootstrap" methodology - that is without predictor variables. 

dadswork Imputation was conducted in two stages, using father's level of education 
(dadseduc) as the predictor in the first stage and school as the predictor in the 
second stage. 

momswork Imputation was conducted in a single stage using mother's level of education 
(momseduc) as the predictor. 

dentvis Imputation was conducted in a single stage using school as the predictor. 

Yamanashi, Japan 

Adults 

mcome Imputation was conducted in a single stage using area as the predictor. 

New Zealand 

Adults 

This was the first data set for which imputation was performed. The complexity of the 
designs seen here was not generally deemed necessary when working on later sites. The 
study in New Zealand included an adult group aged 20-24 years, results for which are not 
reported in this volume, but which formed part of the data set when imputation was 
conducted. 

mcome Imputation was conducted in four stages. In the first stage, 42 observations 
were imputed, not by the "bootstrap" methodology but by matching to other 
observations from the same household. In the second stage, adults aged 65-7 4 
were separated from those aged 20-24 and 35--44. Values for 33 observations 
in the older age group were imputed using the simple "bootstrap" method- that 
is, no further predictors were used. For the younger age groups, 88 
observations were imputed using level of education (secondary) as the 
predictor. In the third stage, 3 observations from the younger age groups were 
imputed using occupation (typework) as the predictor. Finally, a value for one 
observation in the younger age groups was imputed using sampling area (PSU) 
as the predictor. 
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typework Imputation was conducted in two stages based on a complex definition of 
groups. In the first stage, observations were separated into groups based on 
ethnicity (Maori, Pacific Islanders, and all others). Four Pacific Islander 
observations were imputed using no further predictors, one Maori observation 
was imputed using sex as the predictive variable and 25 "all other" ethnicity 
observations were imputed without additional predictors in the first stage. For 
males, income was used as an additional predictive variable, while education 
was found to be more predictive for females. In the second stage, two male, 
other ethnicity observations were imputed using education as the predictor; 
and one female, other ethnicity observation was imputed using sampling area 
(PSU) as the predictor. 

employmt Again, imputation was conducted using a complex combination of predictor 
variables. In the first stage, 22 observations were imputed. The primary 
predictive variable was a cross-tabulation of age group by sex. Observations 
in adults aged 20-24 were further classified by income level, as were women 
aged 35-44. Women aged 65-74 were additionally classified by marital status. 
In the second stage, three observations in adults aged 20-24 were imputed 
using sex as the predictor. 

Children 

numvisdn Imputation was conducted in two stages. In the first stage, 69 observations 
were imputed using a cross-tabulation of a four-group classification of schools 
that contrasted the average numbers of visits to the school dental nurse to the 
month of last visit to school dental nurse (lvsdn) for prediction. In the second 
stage, 24 observations were imputed using a four-group classification of 
schools, with average numbers of visits to the school dental nurse as the 
predictor variable. 

momswork Imputation was conducted in two stages. In the first stage, 23 observations 
were imputed using a cross-tabulation of a four-group classification of schools 
with average mother's occupation by father's occupation (dadswork) for 
prediction. In the second stage, 62 observations were imputed using a four
group classification of schools based on average mother's occupation as the 
predictor variable. 

dentvis Imputation was conducted in a single stage using a four-group classification of 
schools with average number of visits to a dentist as the predictor. 

dadswork Imputation was conducted in two stages. In the first stage, 34 observations 
were imputed using a cross-tabulation of a four-group classification of schools 
based on average father's occupation by mother's occupation for prediction. In 
the second stage, 39 observations were imputed using a four-group 
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classification of schools based on average father's occupation as the predictor 
variable. 

Lodz, Poland 

Adults 

oral pain 

Children 

typesrc 

Imputation was conducted in a single stage using a hybrid variable based on 
whether the respondent reported having teeth that hurt when eating or drinking 
hot or cold foods or liquids for those with natural teeth, or reported trouble witfu 
their dentures when eating for those who had no natural teeth. 

Imputation was conducted in a single stage using a cross-classification of 
schools by momswork as the predictive variable. 

Baltimore, USA 

Adults 

Imputation for data on both adults and children from Baltimore was conducted at the 
Research Triangle Institute, Research Triangle Park, NC, USA. 

income 

Children 

Imputation was conducted in two stages. In the first stage, 399 observations 
were imputed using a cross-tabulation of race, age group, and education as the 
predictor. In the second stage, 6 observations were imputed using 
neighbourhood as the predictor. 

dadseduc Imputation was conducted in two stages. In the first stage, dadswork (father's 
occupation) was used as the predictor. The remaining cases were imputed 
using school as the predictor. 

momseduc Imputation was conducted in two stages. In the first stage, momswork 
(mother's occupation) was used as the predictor. The remaining cases were 
imputed using school as the predictor. 

dadswork Imputation was conducted in two stages. In the first stage, dadseduc (father's 
education) was used as the predictor. The remaining cases were imputed using 
school as the predictor. 
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momswork Imputation was conducted in two stages. In the first stage, momseduc 
(mother's education) was used as the predictor. The remaining cases were 
imputed using school as the predictor. 

dentvis Imputation was conducted in a single stage using school as the predictor. 

IHS Navajo and Lakota, USA 

Adults 

Imputation for these data was conducted at the University of California at Los Angeles. 

employmt Imputation was conducted in a single stage using education level as the 
predictor. 

income Imputation was conducted in a single stage using employment level as the 
predictor. 

typework Imputation was conducted in a single stage using education level as the 
predictor. 

whynovis Imputation was conducted in a single stage using lastcare (date of last oral 
health care visit) as the predictor. 

inscov 1 Imputation was conducted in a single stage using income level as the predictor. 

IHS La,kota, USA 

Children 

dads work Imputation was conducted in a single stage using father's level of education 
(dadseduc) as the predictor. 

momswork Imputation was conducted in a single stage using father's occupation 
(dadswork) as the predictor. 

dentvis Imputation was conducted in a single stage using school as the predictor. 
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IHS Navajo, USA 

Children 

dadswork Imputation was conducted in two stages. In the first stage, 93 observations 
were imputed using a cross-tabulation of school by number of people living im 
the child's home (numhouse) as the predictor. In the second stage, 22 
observations were imputed using school as the predictor. 

dentvis Imputation was conducted in two stages. In the first stage, 164 observations 
were imputed using a cross-tabulation of school and brushing frequency 
(brushfrq) as the predictor. In the second stage, 22 observations were imputed 
using school as the predictor. 

momswork Imputation was conducted in two stages. In the first stage, 69 observations 
were imputed using a cross-tabulation of school by fathers work (dadswork) as 
the predictor. In the second stage, 9 observations were imputed using school 
as the predictor. 
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Methodology of Weighting 
Lyttle, C.S. 

Introduction 

Why is there any need to weight data? The first purpose of any survey study is to collect 
data representative of a population. However, a number of things can happen in the process 
of selecting a sample and collecting data which can result in the respondents possessing 
characteristics at rates differing from those found in the study population itself. Weights are 
therefore applied, when possible, to make the data collected from the respondent sample 
more representative of the study population. Three basic concepts underlie weighting: 

respondents are frequently not selected with equal probability; 
nonresponse is rarely randomly distributed among selected subjects; and 
sometimes even well designed and well executed sampling strategies result 
in nonrepresentative samples. 

While each of these concepts is rather straightforward and most of the calculations at any 
given step are rather simple; the details can appear quite complicated. This Annex provides 
a brief overview of the key concepts used in developing weights and summarizes how 
weights were constructed for each of the ICS II data sets. Bearing in mind the three concepts 
listed above, selection weights, nonresponse weights and poststratification weights were 
developed for each data set. Final weights were standardized to a mean of one. 

Selection weights 

Respondents are generally selected with certain, but not necessarily uniform, 
probabilities. They therefore represent differing proportions of the study population and their 
responses must be weighted inversely to their selection probabilities so that all sectors of the 
study population are equally represented. For example, if person A (who has lost all of his 
teeth) was twice as likely to be selected for study as person B (who still has all of her teeth), 
then the responses of person A must be weighted at half the level of those of person B to show 
properly the level of edentulousness in the study population. 

Selection weights must be calculated for each stage of the sampling design. It is rare that 
subjects are selected independently from the study population in a single step. More often the: 
study population is divided into convenient groups and a selection is made among the groups. 
Perhaps, these groups are subdivided into smaller groups, among whom a selection is made,, 
and finally individuals are selected from among those contained in the smallest groupings. 
For example, in studying a particular area, a researcher might select first from the census 
tracts in the area, then from the blocks contained in the selected census tracts, then from the 
houses or dwelling units in the selected blocks, and finally from among the individuals living. 
in the selected dwelling units. This design would have four selection stages with selection 
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probabilities associated with each stage, and hence would require selection weights to be 
calculated for each stage. An overall selection weight is obtained by multiplying the 
component weights together. 

The way selection probabilities are calculated depends on the sampling methodology 
used. In order to adjust for differential selection probabilities, the main requirements are: ( 1) 
the study population must be well defined; and (2) the selection process must be well defined 
and randomized. The first requirement is important primarily because it enables the second 
requirement to be fulfilled. "Well defined" in this context means that it should be possible 
to identify any person unambiguously as either part of or not part of the study population. 
When constructing selection weights it is necessary to develop counts or estimates of eligible 
respondents or sampling units, and any ambiguity in the definition of the study population 
makes this difficult, if not impossible. The second requirement has two parts: the selection 
process must be well defined; and the selection process must contain a random component. 
Here "well defined" means that at each stage of sampling it is essential to know the number 
of eligible units or a close estimate thereof and the number of units selected from among 
those eligible. The importance of a random selection process rests on the issue of 
generalizability. Statistical theory requires that units are selected through a random process 
in order for any claim that they are representative of the population to be defensible. An 
important corollary of this requirement is that any selection process which does not contain 
randomization results in a redefinition of the study population. For example, a researcher 
who is interested in oral health in the United States of America who decides, for reasons of 
convenience, to conduct a study of the populations of city A (where he works) and city B 
(where he grew up) cannot claim to be studying a population representative of the whole 
country. However, if he had selected these two cities from among all the cities of the country 
by some random process, then he would have a basis for such a claim (given that this 
hypothetical study contains only two cities, the researcher might want to be cautious about 
making such a claim, but the distinction holds whether the number of cities or areas selected 
is 2, 20, 50 or 100). 

Given that the above conditions are met, the next challenge in constructing selection 
weights is to define how the selection probabilities were determined. In general, it is useful 
to categorize the selection methodologies into two groups. The simplest method of selection 
is simple random sampling (SRS). In SRS, a given number of units are selected from among 
the eligible units with equal probability. A common analogy here is reaching into a bowl to 
pull out the winning business card (this assumes the business cards are all the same size and 
that they have been thoroughly mixed). The other main selection method is proportional 
probability sampling (PPS). In PPS, units are selected from among the eligible units with a 
probability proportional to some characteristic of the units. Most commonly the 
characteristic used is some estimate of the size of the eligible population contained within the 
units (e.g. the most recent census count). Extending the example above, in selecting census 
tracts from among aJJ the census tracts in a study area, a researcher could randomly sort a list 
of the tracts and then select the first 10 for study. Alternatively, the researcher could 
acknowledge that the size of the population eligible for study is different for each census 

338 



ANNEX 4 Methodology of weighting 

tract, and then select tracts for study with a probability proportional to the best current 
estimates of the size of that population. The selection by PPS maintains approximately equal 
selection probability for each individual in the study population. 

Several further points are worth noting here. First, it is generally most appropriate to 
apply SRS at the final stage of sampling. Individuals might be selected from among those 
living in a dwelling unit by SRS, but the census tracts should be sampled using a proportional 
probability sampling method. While SRS sampling is the simplest to implement in the data 
collection phase, it can lead to greater disparities in weights than PPS methodologies. The 
example shown in Table A4. l illustrates this point. Suppose a researcher wants to draw a 
sample of 100 from two of four areas (A, B, C and D) that comprise the study universe. If 
the two sample areas are selected by SRS, each has a 50% chance of being selected (Row 2). 
However, if the areas are selected by PPS, then areas A, C and D each have a 40% chance of 
being selected while area B has an 80% chance (Row 3). For this example, it is assumed that 
areas A and Bare selected. To obtain equal cluster sizes (50 from each of A and B ), different 
selection probabilities must be used for the two areas (Row 4 ). If SRS is employed 'in the first 
stage of selection, the final selection probabilities will be unequal (Row 6). However, if PPS 
is used, they will be equal (Row 7). In order to achieve approximately equal final selection 
probabilities after using a first-stage SRS methodology (Row 8), equal cluster sizes must be 
sacrificed (Row 5). Maintaining approximately equal cluster sizes is desirable for reasons 
unrelated to weighting-most importantly it improves the value of estimates derived from the 
data by reducing the standard errors. 

Secondly, it is unusual to have exact data on the size of the eligible populations in the 
sampling units; substitute or proxy values are usually employed. Census data from five 
years earlier might be used to estimate current population, or the number of grade three 
classes might be used as a proxy for the number of eight-year olds. 

The third point is that the concept of strata does not enter directly into the weighting 
process. Eligible sampling units are frequently stratified according to some dimension along 
which the researchers wish to ensure representativeness. Unless this process affects selection 
probabilities, it is irrelevant to the construction of selection weights. 

Finally, it should be noted that selection weights are directly calculated as the inverse of 
the selection probabilities. 

Nonresponse weights 

The development of nonresponse weights stems from the concern that nonresponse is 
not randomly distributed across the selected sample. For example, subjects in large urban 
centres may be more likely to refuse to participate in a study than their counterparts in 
suburban or more rural settings. If I 0% of urban subjects refuse participation, but only 5% 
of rural subjects do so, then the data from the urban respondents need to be inflated by I . I l 
(I 00/90) and those from the rural respondents need to be inflated by 1.05 (100/95) to make 
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Table A4.1 Example of simple random sampling (SRS) and proportional probability 
sampling (PPS) selection probabilities (areas A and B selected) 

Area 

A B c 

1. Population 10 OOO 20 OOO 10 OOO 

2. SRS first-stage selection probability 2/4 2/4 2/4 

3. PPS first-stage selection probability 2/5 4/5 2/5 

4. SRS second-stage selection probability 0.005 0.0025 
(equal cluster size of 50) 

5. SRS second-stage selection probability 0.0033 0.00335 
(unequal cluster size: 33 from area A, 
67 from area B) 

6. Total selection probability - SRS first-stage 0.0025 0.00125 
(row 2*row 4) 

7. Total selection probability- PPS first-stage 0.002 0.002 
(row 3*row 4) 

B. Total selection probability (row 2*row 5) 0.00165 0.001675 

• Multiplication 

D 

10 OOO 

2/4 

2/5 

their respective contributions to the analysis proportional to their representation in the 
population. Nonresponse weights are, therefore, the inverse of the response rates. 

The greatest difficulty in constructing nonresponse weights is that very little is known 
about the subjects for whom compensation is required, precisely because they did not 
respond. For example, a researcher may know the location of their residence, and perhaps 
could observe their race and sex while they were refusing to participate, but would be 
unlikely to know their income or education level or other factors related to their likelihood 
of refusing. For this reason, most of the nonresponse weights for ICS II were constructed at 
the first sampling stage level. 

One aspect of survey data collection that is extremely important for the calculation of 
response rates is the maintenance of complete and accurate sample disposition lists. These 
lists are frequently used for administrative purposes during the conduct of the survey, but 
they are important in calculating response rates because they allow a more refined calculation 
of the denominator. A simple example of this would be a survey using a list sample. Perhaps 
some of the selected subjects have died or moved out of the area since the construction of the 
list. If an adequate sample disposition list is maintained, then these subjects can be removed 
from the denominator in response rate calculations because they were not eligible for the 
study. If a good sample disposition list is not maintained, then these subjects will not be 
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excluded from the denominator, resulting in a response rate that appears to be worse than it 
really is. 

Poststratification weights 

Sometimes, despite the best efforts of researchers and statisticians, the respondent 
sample weighted by selection and nonresponse weights does not represent the study 
population along important and known dimensions. This might happen for numerous 
reasons: perhaps the proxy values used in a PPS selection were not as accurate as hoped, 
perhaps the data required to construct nonresponse rates along some important dimension 
were not available, or perhaps (as can happen in any random process) the study simply drew 
an unusual sample. These deviations cannot be corrected without some authoritative 
external data source such as a national census. Also, these deviations can only be corrected 
along dimensions that are measured in the same way by the study and the authoritative 
source. For this reason studies often include standard items on demographic characteristics 
such as race, sex and income levels. Owing to the scarcity of contemporary authoritative data 
sources and concerns about the comparability of measures, most ICS II data sets were only 
poststratified according to sex or a sex by area combination. 

The goal of poststratification weighting is to make the distribution of the weighted data 
set conform with an authoritative external data source. For example, a hypothetical study 
might find that the sex distribution weighted to correct for selection and nonresponse factors 
shows the population to consist of 55% males and 45% females. If a recent census of the 
population had determined that there were actually equal numbers of males and females, then 
it would be appropriate to apply a poststratification weight to correct for this difference. 
These weights are calculated by dividing the known population values by the observed 
weighted study values. Therefore, in this example, the poststratification weight for males is 
calculated by dividing 0.50 by 0.55 (0.909090), and for females by dividing 0.50 by 0.45 
(1.111111). 

Weight standardization 

For all ICS II data sets, final weights were calculated by multiplying together each of the 
three weighting components described above (selection, nonresponse and poststratification 
weights) and then dividing that product by its mean value. This results in weights whose 
mean values are one and in a data set where the total numbers of weighted and unweighted 
cases are the same. This is one of two common approaches - the other is to adjust the total 
number of weighted cases to the size of the study population. Each approach has its virtues. 
The decision to standardize weights to a mean of one was made for two reasons:(]) some 
computer statistical packages are better able to handle these smaller numbers; and (2) it is 
useful for researchers to be constantly reminded of the actual sample sizes they are analysing .. 
A statistic that purports to represent 50 OOO individuals, but is based on 5 observations, must 
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be interpreted with great care. Interpretation is simpler if it is clear which statistics are based 
on small numbers of cases. 

ICS II weights 

Generally, for each ICS II data set, selection, nonresponse and poststratification weights 
were constructed. The selection weights reflected the sampling processes described in 
Chapter 1. Nonresponse weights were computed for each data set, although the sampling 
level at which nonresponse was computed varied across data sets (Table A4.2). 
Poststratification weights were necessary for all samples except the New Zealand children 
and Baltimore adults and children, although again the level at which these were computed 
varied across data sets (Table A4.2). These weighting components were multiplied together 
and standardized to a mean of one. The ranges of the resulting weights are presented in Table 
A4.3. 

For all data sets except those collected in Erfurt and for children in New Zealand and 
Baltimore, the response rates for the social survey and the oral examination were sufficiently 
different to require the creation of different weights for each source of data (Table A4.3). For 
the adults in New Zealand, Baltimore and Yamanashi, and for all age groups in Lodz, a subset 
of respondents to the social survey participated in the clinical examinations. For these data 
sets, separate weights based on differing nonresponse components were constructed for the 
social survey data and the clinical examination data. Analyses using clinical and social data 
together use the clinical weights. For the children in Yamanashi, and for all age groups at the 
two IHS sites, the participants in the social survey and the participants in the oral 
examinations constituted two overlapping sets. In these instances, three sets of weights were 
constructed based on the differing response rates: one for analyses of the social survey data, 
another for analyses of the clinical examination data, and a third for analyses using data from 
both sources. When the social survey and clinical examination response rates necessitated 
the construction of differing weights, each set of weights was poststratified and standardized 
to a mean of one separately. 
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Table A4.2 Summary of the ICS II weighting process 

Site 

Erfurt, Germany 

Non-response weighting level 

Post-stratification groups 

Yamanashi, Japan 

Non-response weighting level 

Post-stratification groups 

New Zealand 

Non-response weighting level 

Post-stratification groups 

Lodz, Poland 

Non-response weighting level 

Post-stratification groups 

Baltimore, USA 

Non-response weighting level 

Post-stratification groups 

IHS Lakota, USA 

Non-response weighting level 

Post-stratification groups 

IHS Navajo, USA 

Non-response weighting level 

Post-stratification groups 

IHS, Indian Health Service 

Adult samples 

6 stratification areas 

Sex, by area 

14 secondary stratification areas 

Sex, by urban/suburban/rural 

Sex 

Sex, by age (5-year brackets) 

Urban: subdistrict 
Rural: town or commune 

Sex, by urban/rural 

Segments - county 
Households - county 

Respondents - county by sex, 
race, age (5-year brackets) 

Area (i.e. Pine Ridge and Rosebud) 

Sex, by area 

Area (i.e. Shiprock and Chinle) 

Sex, by area 

Child sample 

School 

Sex, by area 

School 

Sex, by 
urban/suburban/rural 

School 

None 

School 

Sex, by urban/rural 

School - county 

Respondents - county 
by race, sex 

School 

Area 

Grade within school 

Stratification level 
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tl TableA4.3 ICS II weights summary I() 
~ 

Chlldren, 12-13 Adults, 35--44 Adults, 65-74 
~ 
~ 

Site Weight domain G') 

0 
Minimum Maximum Minimum Maximum Minimum Maximum f r--

l.: 
Erfurt, Germany All 0.4052576 3.2930900 0.5681311 1.7357962 0.5604610 1.7950922 ~ r--
Yamanashi, Social survey 0.4247430 6.3511151 0.4372344 3.6603281 ND ND :r! 
Japan §2 

Oral examination 0.4149995 6.1421013 0.4947001 3.7212245 ND ND 
l) 
rn 
(fJ 

Combined 0.4152827 6.2430621 0.4947001 3.7212245 ND ND 03 
New Zealand Social survey 0.1211416 4.5659412 0.4259029 2.7103709 0.4151023 2.1299163 rtj 

~ 
Oral examination, 0.1211416 4.5659412 0.4292787 2.7123867 0.3954458 2.2335683 

Cl) 

combined 

Lodz, Poland Social survey 0.1891846 4.2143760 0.3724168 2.3859649 0.2244743 4.5311749 

Oral examination, 0.1867798 3.7205106 0.2823994 19.5933687 0.1846215 4.7849181 
combined 

Baltlmore, USA Social survey 0.7276907 2.6577797 0.6750922 1.7387565 0.6869191 3.4563269 

Oral examination, 0.7276907 2.6577797 0.5291735 1.9996791 0.6610245 2.8192401 
combined 

IHS Lakota, USA Social survey 0.2924622 1.9718259 0.4816112 1.2271690 0.5826976 1.9659309 

Oral examination 0.2688071 2.8214083 0.4840056 1.2630973 0.5716578 2.0036129 

Combined 0.2659399 2.7913133 0.4810377 1.2380855 0.5745946 1.9494613 

IHS Navajo, USA Social Survey 0.3723409 1.4407331 0.7254034 1.4940196 0.8892787 1.1057158 

Oral examination 0.3550751 5.2810164 0.6681792 1.6253378 0.9059096 1.1018280 

Combined 0.3632443 5.1023774 0.6705609 1.5900057 0.9110023 1.0928558 

IHS, Indian Health Service; ND, no data 



Standard Errors of Estimates 
Chen, M. 

The sample for each of the three age groups at each of the ICS II study sites was only one 
of the many potential samples \vhich might have been selected using the same population 
universe, sample size and design. Each of these possible samples would have been somewhat 
different from the others. Therefore, the estimate of a parameter (e.g. the mean number of 
decayed teeth or the proportion who have poor/very poor perceived oral health) for each of 
these possible samples would have been different from those for the other samples. The 
standard error of a survey estimate of a parameter is an indicator of this variation among the 
estimates from the possible samples. It measures the precision with which an estimate of a 
parameter made from a particular sample approximates the average result for this parameter 
for all possible samples (Andersen et al., 1979; Banks, 1984; Lyttle, 1987). 

One approach is to use the standard error to calculate confidence intervals which 
measure the probability that the mean of all possible estimates (which is the best estimate of 
the parameter for the population concerned) will fall within the interval. For example, 68% 
of the time the mean of all possible estimates for a parameter will fall within the interval of 
one standard error above and one standard error below a particular estimate. Similarly, 90% 
of the time the mean of all possible estimates will fall within the interval of 1.64 standard 
errors above and 1.64 standard errors below a particular estimate. In addition, 95% of the 
time the mean of all possible estimates will fall within the confidence interval of 1.96 
standard errors above and below an obtained estimate. Using an ICS II estimate as an 
example to illustrate the confidence interval concept: 17% of the adults aged 35--44 in Erfurt 
perceived their oral health to be poor or very poor, with a standard error of 1.7%. Using the 
confidence interval concept, it can be said with 68% confidence (i.e. a 68% chance of being 
correct) that the mean of all possible estimates (the best estimate) of the proportion of the 
Erfurt population aged 35--44 who perceived poor/very poor oral health, expressed as a 
percentage, will fall between 18.7% (i.e. 17% plus 1.7%) and 15.3% (i.e. 17% minus 1.7% ). 

Standard statistical analysis software packages in common use (e.g. SAS and SPSS 1
) 

compute standard errors of means, percentages, ratios and other statistics and their 
significance levels using the formulae for simple random sampling designs. However, most 
surveys, including ICS II are based on complex sampling designs; these are used because of 
their operational and budgetary advantages and usually include stratification and clustering. 
Standard software is therefore not usually suitable as it will provide either an over-estimate 
or under-estimate of standard errors.2 

1 Both SAS and SPSS are comprehensive, integrated systems for statistical data analysis widely used in the United States. For more 
detailed information concerning these systems refer to SAS user's guide (SAS Institute Inc., 1985) and SPSS base system user's 
guide (SPSS Inc., 1990). 
2 For example, stratified sampling, if used appropriately, gives a smaller standard error than that given by a comparable simple 
random sampling (Lee, Forthofer & Lorimer, 1989). Therefore. using the 'ormula used to compute the standard error for simple 
random sampling is likely to result inan over-estimated standard er•orforthe stratified sampling. On the other hand, cluster sampling 
usually leads to a larger standard error than simple random sampling (Lee, Forthofer & Lorimer, 1989). Therefore, using the formula 
used to compute the standard error for simple random sampling will produce an under-estimated standard error for the cluster 
sampling. 
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Several procedures and methods are available for the appropriate and valid calculation 
of standard errors for estimates derived from complex probability samples. These methods 
include the Taylor Series approach, the method of replicated sampling, the method of 
balanced repeated replication, and the method of Jack-knife repeated replication (detailed 
explanations of these methods are available, e.g. Cochran, 1977; Lee, Forthofer & Lorimer, 
1989). For ICS II, standard errors and significance levels were calculated using a statistical 
analysis software package called Software for Survey Data Analysis (SUDAAN)3 which was 
created to obtain estimates based on complex multistage sample designs using the Taylor 
Series approach (Shah et al., 1991; Shah et al., 1993 ). 

All ICS II analyses using SUDAAN were conducted by the ICS II team at the Center for 
Health Administration Studies (CHAS), The University of Chicago, USA. The detailed 
procedures for these analyses, including the preparation of input data files, the design 
statements, and the bivariate and multi variate analyses for each sample of each study site are 
available from CHAS. The sample design statements used to calculate standard errors and 
conduct bivariate and multivariate analyses for each study site are described briefly below. 
It should be noted that some approximation adjustments were necessary in the specification 
of the ICS II sample design for SUDAAN compatibility. For example, the adult sample in 
Lodz was selected using a three-stage sampling procedure in the urban area and a t..yo-stage 
sampling procedure in the suburban and rural area. The first two stages in the urban area were 
combined in the specification of the sampling design statements to be compatible with 
available SUDAAN designs. This gave the closest approximation of standard errors and 
significance levels of the bivariate and multivariate analyses while still taking the 
stratification and clustering into consideration. 

The first program statement that is required for conducting analyses using SUDAAN is 
the DESIGN statement, which specifies the sample design. SUDAAN has six choices of 
design statement. The DESIGN=WR option was considered appropriate for generating 
approximate standard errors and significance levels for all ICS II samples. It contains the 
following types of design: sampling with replacement at the first stage of sampling, sampling 
with or without replacement at subsequent stages, and with equal or unequal probabilities of 
selection at both the first and subsequent stages. 

The other important specification necessary to conduct SUDAAN analyses is the NEST 
statement, which lists the variables that identify the sampling levels or stages used in the 
sample design. NEST statements for ICS II samples are listed below, together with an 
explanation of how the NEST variables were constructed. 

3 Software for Survey Data Analysis (SUDAAN), version 5.30, Research Triangle Institute, Research Triangle Park, NC, 1991. 
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Erfurt, Germany 

Adults 

NEST AREA 

The variable, AREA, is defined by the six areas included in the one-stage sampling 
frame. 

Children 

NEST AREA SCHOOL 

The first variable, AREA, is the same as that used for the adult sample (the first-stage 
stratification variable). The second variable, SCHOOL, defines the schools selected from 
each area. 

Yamanashi, Japan 

Adults 

NEST AREASUDN AREA 

The first variable, AREASUDN, was formed by combining the towns or districts 
according to the level of urbanization (urban, suburban and rural), the level of the implicit 
sampling variable - the use (business shopping, shopping-residential and residential) of the 
area, and geographical proximity of the towns and districts. This combination resulted in a 
total of 14 strata. The second variable, AREA, defined by the town or district level, is the 
variable for the final stage of sampling. 

Children 

NESTSTRATAlSCHOOL 

The first variable, STRATA 1, was formed, by combining cities, towns, and villages 
according to the level of urbanization (urban, suburban and rural) and the geographical 
proximity of the cities, towns and villages, to form seven strata. The second variable, 
SCHOOL, represents the final stage of sampling, the school selection. 

347 



COMPARING ORAL HEALTH CARE SYSTEMS 

New Zealand 

Adults 

NEST PSTRA TA PPSU 

Strata with only one primary sampling unit (PSU) were combined to form the first 
variable, PSTRA TA, since SUDAAN requires at least two units within a stratum. For the 
same reason, the second variable, PPSU, was constructed by combining some PSUs with 
only one respondent according to geographical proximity. 

Children 

NEST SCHOOL 

The variable, SCHOOL, forms the first stage-sampling level. The next sampling level 
was the class level. However, as there was no information concerning the class from which 
the children were selected, class was not included as a variable. The combined level of school 
and class served as the PSU level for this. sample. 

Lodz, Poland 

Adults 

NEST AREASUDN PSUI 

The first variable, AREASUDN, was formed by dividing the sample area into four 
strata, consisting of two urban strata (Baluty and Gorna), and suburban and rural areas. The 
second variable, PSUl, represented the subdistrict for urban areas, and town and commune 
levels for suburban and rural areas. 

Children 

NEST AREASUDN SCHOOL 

The first variable, AREASUDN, is the same as that used for the adult sample. The 
second variable, SCHOOL, is the school selection level. The next sampling level was the 
class level. However, as there was inadequate information concerning the class from which 
the children were selected, class was not included as a variable. 
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Baltimore, USA 4 

Adults 

NEST STRAT-Q REP (for social survey data) 
NEST STRAT-EX REP (for clinical examination data) 

The first variable, STRAT-Q, was formed by combining county and area (urban, 
suburban and rural) according to the level used in the implicit stratification of the first-stage 
sampling. Since the response rates were very low for the clinical examination, some strata 
had to be combined because they had no oral examination respondents. This combination led 
to the formation of the STRAT-EX variable for the analyses of clinical examination data. 
SUDAAN requires at least two segments in each stratum. The second variable, REP, was 
therefore formed by randomly combining segments of sampling within each stratum to 
ensure that each had at least two segments. 

Children 

NEST STRATUM SCHOOL 

The first variable, STRATUM, was formed in accordance with the implicit stratification 
level of the first-stage sampling by combining county and school type (Catholic, other 
private, and public). The second variable, SCHOOL, was defined by the schools selected 
within each stratum. 

IHS Navajo, USA 

Adults 

NEST LIST 

The variable, LIST, represents the two IHS service areas at this site - Chinle and 
Shiprock. 

Children 

NEST STRATA CLASS 

The first variable, STRATA, is the stratum variable defined by the size of the schools 
within each of the Shiprock and Chinle areas. The second variable, CLASS, represents the 
selection of classes from the strata. 

•The design statements for Baltimore samples were specified by the Baltimore ICS II team at the Research Triangle Institute, where 
SUDAAN was developed. 
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IHS Lakota, USA 

Adults 

NEST LIST 

The variable, LIST, represents two IHS service areas, Rosebud and Pine Ridge. 

Children 

NEST SCHOOL 

The variable, SCHOOL, represents the variable for school-level selection. 
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