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Summary

It is very well-established that there are social inequalities
affecting health and mortality. Longevity for those at the lower
end of the social status ladder is considerably less attainable than
those higher up the ladder; the higher one climbs up the social
ladder, the better one’s health. In spite of the well-documented
differences in morbidity and mortality across the social spectrum,
the amount and level of the gradient varies depending on the
stage of life, gender, country, indicators of health and indicators
of social inequality. These social class inequalities exist for almost
all chronic diseases in industrial countries; similarly, these
inequalities are also apparent in oral health. However, there is
relatively little research available regarding these issues, for both
clinical and subjective measures, in the ageing population of
industrialized countries. Interest in ageing populations and social
inequalities has increased in recent years. Ageing populations and
chronic diseases are both concerns for all industrial countries.

This study is a cross-sectional epidemiological study in Athens and
the Greater area of Athens. The principal aim of the study is to
explore the impact of complex socioeconomic, psychometric and
behavioural factors and the social gradient in clinical measures,
tooth loss, sum of Decayed Missing Filled Teeth (DMFT), Oral
Health Index Simplified (OHIS), as well as subjective measures
such as self-reported oral and self-reported general health in a
Greek population aged 65 years old and over. More specifically,
the purpose is to explore and investigate the association between
perceived, subjective and clinical measures of oral health and
wellbeing for these older adults, and the extent to which these
relationships vary according to socioeconomic indicators
(education, occupation, income and subjective social status).
Psychosocial factors such as acute and chronic stress, stressful
experiences at work, loneliness, social organization, social
networks and social support affect health; thus, the study assess
whether the social inequalities and the gradient in oral health are
influenced by psychometric factors such as: social networks,



cognitive ability, life satisfaction, and loneliness. Inequalities in
health are unfair differences that are preventable, discriminating,
and unsatisfactory in a present-day society. Reducing these social
inequalities in health is a priority for public health officials and
epidemiologists in prosperous societies, including many European
countries.

Methodology: This is a cross-sectional study especially designed
for adults 65 years old and over. The study has ethical approval
from the Dental School of Athens, Greece. Participants were
residents of Athens and Peireuas Municipalities, members of Day
Clubs, who volunteered to participate in the study. Participants
were included in the study only after successfully completing a
pre-test of four simple cognitive screening questions; this was an
indicator that participants were able to communicate and reply
accurately and effectively. Data were collected through
structured, face-to-face interviews and clinical examinations.
Associations were considered as significant when p<0.05.
Statistical analysis carried out using the Statistical Package for
Social Sciences (SPSS) version 24.0 programme

Results: The main results of the present study are the existence of
the social gradient in oral health of older adults from two
municipalities of Attica region (Municipality of Athens and
Municipality of Piraeus). Socioeconomic factors impact
perceptions of health and show inequalities and educational,
income and occupation gradients. Education, occupation, and
income are predictors for Self-Rated Oral Health (SROH) and Self-
Rated Health (SRH), and are statistically significantly associated
with both SROH and SRH. Oral health hygiene, sum of Decayed
Missing Filled Teeth (DMFT), tooth loss, and SROH and SRH in
older Greek adults visiting Day Clubs have significant differences
according to income, education, occupation and SSS. Associations
between oral hygiene Oral Hygiene Index Simplified (OHI-S) and
household income is statistically significant. Similarly, these
associations are statistically significant for education, occupation
and Subjective Social Status (SSS). Subjective social status is the
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strongest predictor and verified to be a valid measure for
examining health inequalities. Gender, years in pension, marital
status, Oral Health Related Quality of Life (OHRQL), and cognitive
ability (Mini Mental State Examination test) have an effect on
missing teeth. Education, occupation and SSS are also significant
predictors for missing teeth and their associations with the
number of missing teeth are statistically significant. Participants
who reported last main occupation as being manual workers, less
educated, in the low steps of the social ladder -subjective social
status- (SSS), and with less money were more likely to have a
higher number of missing teeth. There are socioeconomic
inequalities for DMFT index; the results are significant for
household income, education level, occupation, and SSS. All
explanatory variables are significantly associated with DMFT, in
the examined population. The results are significant for all
participants in the analysis; and remained statistically significant
when only dentate participants were included. Thus, those with
more money, higher level of education, in non-manual
occupations and with higher subjective social status are more
likely to have lower scores of the DMFT index. Tooth loss, DMFT,
OHI-S, SROH and SRH are associated with cognitive ability (MMSE
score) in elders, visiting Day Clubs in Athens and Piraeus, Greece.
In the examined population those with higher scores of MMSE
test experienced fewer missing teeth. Also, those who were older,
males, with less years of education, lower income, and felt
dryness in the mouth had significantly more missing teeth.
Participants who brushed their teeth or dentures less than once a
day, visited the dentist only when they had trouble or pain and
were manual workers with lower income experienced significantly
more missing teeth. Psychometric factors have a significant
impact and contribute to explaining inequalities and the gradient;
cognitive ability, SWL, loneliness and social network impact and
partly explained inequalities and the social gradient.

Conclusions: The results are summarized as confirming oral health
gradient inequalities in older adults in Greece, in the examined
population. The social gradient in health and oral health exist and
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these inequalities do not diminish with age, and psychosocial
factors (Satisfaction with life, social networks, loneliness and
cognitive ability) partly explain the gradient. These results are
significant and help to understand oral health inequalities and the
gradient in older people; they are also important for policy
makers to identify the nature of oral health inequalities’ affecting
factors and the gradient; therefore this is helpful for those
planning and implementing oral health promotion, and
supporting for implementing healthy public policy and legislation
for reducing social and health inequalities in adults and evaluating
community preventive actions for older people.
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PART 1
CHAPTER 1

Introduction

It is very well-established that there are social inequalities
affecting health and mortality. Longevity for those at the lower
end of the social status ladder is worse than those higher up the
ladder. These social class inequalities exist for all chronic
diseases in industrial countries with two exceptions; the risk for
breast cancer (Strand et al, 2007; Mackenbach 2005; Dano et al,
2003 & 2004; Faggiano et al, 1997, Heck et al, 1997,
Mackenbach et al 1997) and melanoma (Hiatt 2004).

The harmful effect of social inequalities on health has been
reported and confirmed by previous studies in many countries
(Marmot & Wilkinson, 2006; Subramanian & Kawachi, 2004;
Braveman et al, 2000; 2005; Townsend and Davidson, 1988;
Black Report, 1980). Longevity for those at the lower end of the
social status ladder is considerably less attainable than those
higher up the ladder; the higher one climbs up the social ladder,
the better one’s health. In spite of the well-documented
differences in morbidity and mortality across the social
spectrum, the amount and level of the gradient varies
depending on the stage of life, gender, country, indicators of
health and indicators of social inequality.

These social class inequalities exist for almost all chronic
diseases in industrial countries; similarly, these inequalities are
also apparent in oral health (Yfantopulos et al, 2014; Koletsi
Kounari & Mamai-Homata, 2007; Pine & Harris, 2007; Sheiham
& Watt 2000; Petersen 2003; Locker 2000; Sheiham 2000; Watt
& Sheiham, 1999). However, there is relatively little research
available regarding these issues, for both clinical and subjective
measures, in the ageing population of industrialized countries.
Ageing populations and chronic diseases are both concerns for
all industrial countries. Thus, the Interest in ageing populations
and social inequalities has increased in recent years.

Oral health is a vital element of general health and well-being
not only for nutritional purposes but social life, as well (Kossioni,
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2018; Kounari & Homata, 2007). Tooth loss affects the lives of
older adults, and body mass index is closely correlated with the
number of teeth a person has (Watt, 2005; Sheiham, et al,
2002). Oral health also inflicts chewing ability (Kossioni 2018;
Osterberg et al., 1990; Yamaga et al., 2002), quality of life
(Tsakos et al., 2004; 2006), and fitness decline (Okyama et al,
2011). Furthermore, the link between the numbers of teeth one
has and one’s mortality risk has been found to be significant
(Padilha et al., 2008), with mortality increasing by 4% for each
missing tooth (Hamalainen et al., 2003). The social gradient in
chronic diseases is similar to that of oral health. Sabbah et al,
(2007) found a resemblance between the social gradients in oral
health and general health in the same people, and cited the
unvarying nature in the gradients for both subjective and clinical
health outcomes (Sabbah et al., 2007).

Social class is strongly associated with tooth brushing, oral
hygiene and smoking; good habits, tooth brushing and oral
hygiene, are more common among the professionals and those
in higher social class and related to the prevalence and severity
of periodontal disease (Watt & Sheiham, 1999). In Japanese
workers aged 50-69 years, there were inequalities and a
gradient in oral health (DMFT and tooth loss) between workers
and professionals (Morita et al., 2007a, b). In a nationally
representative sample of Americans aged 17 years and over,
there was a correlation between perceived oral and general
health and periodontal disease and ischemic heart disease
(Sabbah, et al.,, 2007). The shape of the socio-economic oral
health gradient was reported to be linear for oral conditions
(perceived oral health, tooth loss, chewing ability) in Australian
adults 43-57 years of age. There was an approximately linear
relationship of decreasing prevalence for each oral condition
across quintiles of increasing relative social status (Sanders et al,
2006).

In Norway, Holst (2008) presented the results of a 30-year-long
study examining socioeconomic conditions in light of tooth loss
and a functional dentition of 20 or more natural teeth. The
results confirmed the existence of the social gradient for these



oral conditions in 2002, but it was less obvious than it had been
in 1975; however, the social gradient was persistent and steeper
in the elderly (Holst, 2008).

Chronic non-communicable diseases and conditions, such as
cardiovascular diseases (mainly stroke and heart disease),
hypertension, cancers, chronic respiratory diseases, diabetes,
and oral diseases have all had a major impact on global mortality
and disability. All of these share a set of preventable common
risk factors including poor quality of diet and nutrition, smoking,
excessive alcohol intake, inadequate hygiene and trauma.
Chronic diseases are mainly related to lifestyle determined by
social, economic, cultural, political and environmental factors
(Petersen, 2003; Sheiham & Watt, 2000). According to WHO,
oral health and oral diseases are influenced by socioeconomic
status. The persistent association between income, occupation
and educational level, and the prevalence and severity of oral
diseases is well known for all age groups in all countries.

Oral health inequalities are considered as differences in oral
health that are avoidable, unfair and unjust in modern society
(World Health Organization. Equity, social determinants and
public health programs, 2010). Only a limited number of studies
have assessed the effect of socioeconomic differentials on the
social gradient of oral health for older adults aged 65 years and
over in terms of both clinical and subjective measures (Holst,
2008; Sabbah et al, 2008; 2007; Jamieson & Thomson, 2006).
The social gradient in physical and mental health has been found
among Greek adults (Theodosiou & Zangelides, 2006).



1.1. The Importance of an Ageing Population

‘Humanity is growing older’ (Bowling & Ebrahim, 2001, p.223).

Demographic ageing is one of the key issues faced by
industrialized countries. The segment of the population aged 65
and over is growing faster than any other age group (Fig.1).
Demographic shift has occurred through public health welfare
policies and socioeconomic development, though declining birth
rates have also had a significant impact. As a result, modern
industrialized societies need to consider how best to support
older people with respect to their health, functional capacity,
social participation and their security (UN, 2019; WHO, 2009;
Ferrie and Baker, 2006).

Figure 1: Demographic Change: United Nations Programme on
ageing, indicating the percentage of the population aged 65
and over in major areas around the globe in 2005 and 2050
(UN, 2019).

30.0% -

27.6%
25.0% -
21.1%
19.3%
20.0% 17.5% 18.4%
15.9%
15.0% 12.4%
10.0%
10.0% -
6.7%  6.4% 6.1%
50% | 3.4% I I
Africa Asia Europe Latin America Northern Oceania
and the America
Caribbean
W 2005 = 2050

Source: United Nations, Department of Economic and Social Affairs,
Population Division.



The report of Eurostat (2019) on population structure and
ageing is highlighting the impact of demographic ageing within
the European Union (EU). The profile of the EU28’s age pyramid
is changing and restructuring because of low birth rates and
higher life expectancy. The increasing share of older people in
the total population is expecting to upturn because increased
percentage of the post-war ‘baby-boom generation’ will retire
(Eurostat, 2019).

Figure 2, presents the ten countries (areas) with the highest old-
age dependency ratio (OADR) for estimated projections through
the years 2019 and 2050. The old-age dependency ratio (OADR)
is defined as the number of old-age dependents (persons aged
65 years or over) per 100 persons of working age (aged 20 to 64
years).

Figure 2. Ten countries or areas with the highest old-age
dependency ratio (65+/20-64), in 2019 and 2050

2019 2050
Japan N 51 Japan I 81
EEN Rep. of Korea I 79
Italy | 39 Spain NN 78
Portugal N 33 Greece NN 75
Martinique 37 Italy I 4
Greece NN 37 Portugal NG 71
US Virgin Islands 7 China, Taiwan"* I 71
France N 37 China, Hong Kong SAR [N 71
Germany [N 36 Martinique 68
Bulgaria | 36 Siovenia  [INNNEENEGEGEGEGEGE S
M Eastern and South-Eastern Asia
Bl FEurcpe and Northern America Latin America and the Caribbean
Source: United Nations, Department of Economic and Social Affairs, Population Division (2019). World Papulation Prospects 2019.

*Excluding Australia and New Zealand.
** China, Taiwan Province of China.

1.2 Demographic Changes in Greece

The demographic shift towards a ‘grey’ society is also evident in
Greece, as the 65 years old and over age group has been
significantly increasing in recent years (Daniilidou et al 2003;



Emke-Poulopoulou, 1990; General Secretariat of National
Statistical Service of Greece, 2007). This ageing demographic
profile for Greece is due to a combination of factors: (a)
reductions in fertility, especially after 1960 (b) increased life
expectancy; and (c) migration (Commission of the European
Communities; 2005; Mouriki et al, 2002), and (d) life style
changes, i.e. late family life, and smaller families. The
forthcoming demographic changes (medium scenario) in the
structure of the Greek population are shown below (Figure 3).

Fig. 3: Forthcoming Changes in the Structure of the Greek
population
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Source: General Secretariat of National Statistical Service of Greece.

http://www.statistics.qr/documents/20181/995904/Population+projections+f
or+the+years-+Note+%28+2007+-+2050+%29/720fb616-b2bb-4c31-add1-
6f57a8b384c9?version=1.0

As shown in Figure 3, the Greek population is expected to shift
significantly between 2007 and 2050 towards a rapidly ageing
population and those aged 65 years and over is expected to rise
from 18.5% of the population in 2007 to 32% by 2050 (medium
scenario).
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CHAPTER 2
Literature Review

‘Systematic social differences in health that

are judged to be avoidable are unfair, inequitable.
Putting these inequalities in health right is a matter of
social justice’.

Marmot and Friel, 2008
2.1 Social Inequalities

Health inequality is a term used to describe differences in health
that are preventable, unsatisfactory and unfair in a present-day
society (Daly et al, 2002), while health equity is the absence of
disparities in health between different social groups (Braveman
& Gruskin, 2003). Some health inequalities are avoidable, unfair,
unnecessary and unjust, and uncontrolled by the individual;
then the consequence is health inequalities and inequity in
health. Inequality, is the unfair situation in society when some
people have more opportunities, money etc. than other people.
In accordance with this definition the American Dictionary
defines inequality as lack of equality or fair treatment in the
sharing of wealth or opportunities.

According to WHO (2019) “Health inequalities can be defined as
differences in health status or in the distribution of health
determinants between different population groups. For
example, differences in mobility between elderly people and
younger populations or differences in mortality rates between
people from different social classes. Some health inequalities
are attributable to biological variations or free choice and others
are attributable to the external environment and conditions
mainly outside the control of the individuals concerned. In the
first case it may be impossible or ethically or ideologically
unacceptable to change the health determinants and so the
health inequalities are unavoidable. In the second, the uneven
distribution may be unnecessary and avoidable as well as unjust



and unfair, so that the resulting health inequalities also lead to
inequity in health” (WHO, 2019).

Another definition for health inequalities was introduced by
Mackenbach and Knust in 1997. They presented a summarizing,
brief definition of health inequalities: “Health inequalities are
the differences in the prevalence or incidence of health
problems between individual people of higher and lower socio-
economic status” Mackenbach and Knust, 1997).

Numerous studies have confirmed the existence not only of
health inequalities but also of a social gradient in disease,
morbidity and mortality across populations. Inequalities in
health and mortality affect not only the least affluent and the
most advantaged but they are also distributed across the
socioeconomic spectrum, in individuals, countries and nations
(Batley, 2004; Kunst, 1997; Mackenbach et al., 1997; Marmot,
2001(a)(b); Marmot, 2004; Subramanian SV & Ichiro Kawachi,
2004). Reducing these social inequalities in health is a priority
for public health officials and epidemiologists in prosperous
societies, including many European countries (Mackenbach, et
al., 2000; Mackenbach, et al. 2007; Siegrist & Marmot, 2006;
Stafford, et al., 2008). The destructiveness of health inequality is
not limited to those suffering hardships or to the less affluent
people in a society. Rather, it affects a society’s whole spectrum.
The existence of the social gradient in morbidity and mortality is
present in every grade of the socioeconomic status. The first
Whitehall study of British civil servants revealed that men in the
highest administrative grade had four times lower mortality rate
than younger men in lower employment grades (Marmot, et al.
1997; Marmot, et al.,, 1978). In other words, the higher one
climbs up the social ladder, the better one’s health. In spite of
the well-documented differences in morbidity and mortality
across the social spectrum, the amount and level of the gradient
varies depending on the stage of life, gender, country, indicators
of health and indicators of social inequality (Siegrist & Marmot,
2006).



2.2 Social Inequalities and Social Gradient in Health

The time at which one dies is related to one’s class
Antonovsky, 1967

Historically, there is evidence that social determinants have
been recognised as affecting and leading to social inequalities in
health. Social conditions and environments have been reported
as determinants of health since the fifth century B.C. (by
Hippocrates), and in modern times by Chadwick, Villerme,
Virchow, Farr and more recently, the Black Report (Lynch &
Kaplan, 2000(b); Marmot & Friel, 2008; Siegrist & Marmot, 2006;
Whitehead 1992, Whitehead & Dahlgren 2006).

Social inequalities in health are of great concern to public health
officials and epidemiologists in many countries, including
prosperous societies (Siegrist & Marmot, 2006), as differentials
in morbidity and mortality among the socioeconomic groups
remain a problem (Adler & Ostrove, 1999; Antonovsky, 1967;
Davey Smith, 1996; Davey Smith & Egger, 1996; Link & Phelan,
1995; Lynch & Kaplan, 2000;Lynch, et al., 1998; Marmot, et al.,
1987).

Unequal distribution of income and inequality in occupation and
education contribute to differences in health outcomes; health
inequalities are persistent for all: the more affluent and
privileged and the less affluent (Adler & Newman, 2002).
However, Marmot (2001(a), 2004) made it clear that poverty
alone is an insufficient explanation for the inequalities in health
standards in and among nations.

Theories of relative and absolute deprivation and negative social
comparisons have been examined and these hypotheses have
been debated by scientists for many years. Wilkinson (1997)
argues that both material and social influences affect
inequalities in health, but relative status and social comparison
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entail the effect and contribution of psychosocial pathways.
‘Mortality in developed countries is affected more by relative
than absolute living standards’ (Wilkinson, 1997).

Psychosocial stress is a more profound determinant than
absolute deprivation and the social gradient affecting health
emphasises its universal impact on everyone, whether poor or
rich; advantaged or disadvantaged. Regardless of one’s position
in the hierarchy, those higher up enjoy better health outcomes
than those lower down (Marmot, 2001(b), 2004; Wilkinson
1999).

While socioeconomic status (SES) and unequal opportunities are
fundamental causes of health inequalities (Adler & Ostrove,
1999; Link & Phelan, 1995; Kim and Durden, 2007), argue that
studies have paid too much attention to SES and its impact on
social inequalities in health, while the role of age differences in
health outcomes remains unclear and further research is needed
in this area.

Interest in ageing populations and social inequalities has
increased in recent years. However, the results of both cross-
sectional and longitudinal studies are inconsistent. A synopsis of
these results is presented below in Table 1. Overall, this table
summarizes patterns of social inequality in adults and older
people as reported in studies from 1980 to 2017, and
differences in both methodologies as well as the socioeconomic
and health indicators used. The social gradient in health in older
age groups is puzzling, as the results are not consistent. While
the results from cross-sectional studies found fading or declining
evidence of the social gradient among the oldest age groups
(Huisman, et al 2003; Macintyre & Hunt, 1997; von Dem, 2003),
results from longitudinal studies are contradictory, as greater
inequalities were found in health in older people (Chandola, et
al, 2007; Ferrano & Farmer, 1999; Hoffman, 2005) and the
positive association of education and health inequalities in older
age (Ross & Wu, 1995). Further, in other studies, inequalities
have been shown to be less obvious in older adults (Beckett,
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2000; House et al., 1994; Liang et al., 2002). Moreover,
Knesebeck, et al.,, (2007), reported that socioeconomic
differences in quality of life do not diminish after the age of 65.

Bowling (2003) suggests that the inconsistent results highlighted
above might be due to the social indicators and health measures
used, and considered that the main problem for measuring
social inequalities in older people is choosing the foremost
measure to reveal ranking inequalities, enabling the social
gradients in health to be examined. In a study of the social
gradient in morbidity and mortality, a model should be applied
that encompasses the issues of age and social inequalities in
health, and should be sufficient to recommend measures that
are appropriate for evaluating SES in older people.

Explanations of the diversity and variation of the results for age
and socioeconomic inequalities in health are the competing
hypotheses of the ‘cumulative advantage theory’ and the
‘convergence’ theory (House et al., 1994; Ross & Wu, 1995). The
first theory supports the idea of increasing inequalities with age,
and holds that assembled resources create significant diversity
amongst older, rather than younger, ages. The second theory
supports the view that inequalities diminish in old age because
of socio-economic deviation and the influence of the middle
years of age; those years during which labor is greatly affected
by psychological, behavioral, and environmental risk factors that
are part of the subject’s quality of life (Knesebeck et al., 2007).
Nazroo (2017) in recent research and analysis of the English
Longitudinal Study of Ageing, showed increasing inequalities in
health in later life across cohorts. His concerns and agonize are
the unclear explanations for these changes and recommended
reconsideration on policy options for older adults (Nazroo,
2017).

Table 1 (part 1&2), below, shows studies in aged people and

measures used and patterns of social inequality (converging or
diverging in later life).
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Table 1: Studies and Measures of Social Indicators in Aged People (Part 1/2)

Reference

Indicator

Health / Disease

Black Report, 1980; Townsend et al 1988

Newacheck et al. 1980
Aneshensel, Frerichs and Huba, 1984
House et al, 1994

Martelin, 1994

Elo and Preston, 1996

Ross and Wu, 1996
Marmot and Shipley, 1996
Van Rossum et al, 2000
Beckett 2000

Miech and Shanahan, 2000
Merlo et al, 2003

Mishra, Ball, Dobson and Byles, 2004

Huisman et al, 2004

Occupation (0)
Poverty status
Income
Education (E)
E, O,
Education
Education

SES

SES

Education
Education

Income
Wealth

SES

Mortality among retired men

Activity limitation

Mental and Physical health

Physical health
Morbidity & mortality
Mortality

Physical health
Morbidity & mortality
Morbidity & mortality
Physical health
Depression

mortality

Self-reported health
Functional impairment

Morbidity & mortality

12

Age Patterns of social inequality
65-79y Diverging
adults Converging in later life
adults Consistent diverging gap
>50 Converging in later life
> 60y Converging in later life
> 35y Converging in later life

18-90y Diverging

40-90y Diverging

40-69y Diverging

adults Converging in later life
>50 Diverging

40-80y Converging in later life

45-75y women Converging in later life
70-75y Converging in later life

50-90y & >90y Diverging



Table 1: Studies and Measures of Social Indicators in Aged People (Part 2/2)

Reference

Indicator

Health / Disease

Age

Patterns of social inequality

Matthews et al. 2005

Koster et al, 2005

Herd 2006
Minkler et al, 2006

Kim & Durden, 2007

Dupre M., 2007

Knesebeck et al. 2007
(SHARE Study)

Chandola et al, 2007

McMunn, Nazroo, Breeze 2009

Nazroo James 2017

SES, Adequacy of income
(Subjective)

SES, ownership, and assets

Education
SES/poverty line
SES

Education

Education, Income
Home ownership

Occupational grade

Wealth

Wealth
Last main job

Disability

Mobility limitation
Physical health
Functional limitation
Physical; Mental Health
Physical health

Quality of life

Self-reported health

Functional impairment
SRH, Heart disease

Health and well-being,
cognitive function,
Quality of Life,
self-report health, frailty

>75y, 70-79y Converging in later life

80-84y 285y
70-79y
>50
>55y
>25
25-74
>50y

35-74y

Diverging
Converging in later life
Converging in later life
Diverging
Converging in later life

The results vary according
to the country

Diverging

Aged 50 or older Converging in later life

Aged 50 or older Diverging (widening)
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2.2.1 Measuring Inequalities

Social class and prestige or social status, are the most
prominently used measures representing social position, based
on theories of social structure. The choice of this measurement
method relies on an individual’s preference for the theory of
social structure (Bartley, 2004). Three major sociological
traditions have impacted knowledge and must be considered
when measuring socioeconomic position regarding health: the
theories of Marx, Weber and the Functionalist perspective
(Lynch & Kaplan, 2000).

Socioeconomic position (SEP) includes class, status and wealth
measures (Bartley, 2004) and refers to economic and social
aspects that give shape to an individual’s position in a society
(Adler, et al., 1997; Lynch & Kaplan, 2000). Moreover, SEP has
been used in assessing mortality and morbidity inequalities in
both children and adults (Khang, 2005; Nabi et al, 2008; Tillin et
al, 2007).

The term ‘socio-economic status’ has been used in the social
epidemiology and found to be interrelated with health
outcomes (Adler et al, 1999; Link and Phelan, 1995) in chronic
diseases such as diabetes, cardiovascular diseases,
hypertension, arthritis, and other diseases like cancer and even
low birth weight (Banks et al., 2006; Adler & Newman, 2002;
Marmot et al., 2001). Link and Phelan (1995) argue that social
conditions and SES are fundamental causes of health
inequalities (Link & Phelan, 1995; Phelan & Link, 2010).

In an extensive review measuring class in the United States’
public health system, Krieger et al, 1997, identified
methodological concerns regarding the socioeconomic
parameters in use and suggested multilevel measures for SEP
(e.g. income, poverty, deprivation, wealth, education);
moreover data should be collected at the individual, household,
and neighbourhood level (Krieger & Fee, 1996).
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Grundy and Holt (2001) searched for the best indicators to use
for people aged 55 to 69. They used seven different indicators
(social class of last occupation, income, educational
qualifications, housing tenure, household resources, Townsend
deprivation indicators and car affordability). Their results
showed that all seven indicators highlight differences in self-
reported health, but the best pair of indicators were educational
qualification or social class paired with a deprivation indicator.

Although these measures have been used in various studies, as
illustrated above, occupation-based measures have limitations,
as they can only be used for working people who are presently
employed, but not for homemakers, the unemployed, children
and the retired (Arber, 1991; Martelin, 1994; Krieger et al.,
1997). For these groups, measurements of social and
occupational class must be based on proxies, for example:

() Last main occupation (for the unemployed, those not
engaged in formal employment, and retired workers)

(I1) Spouse’s occupation (for homemakers, those not formally
employed or caregivers)

(1) Parent’s occupation (for children).

The present study’s population is mostly retired, and many of
the women involved are homemakers, therefore all of the above
proxies will be used. The reason for using the last proxy, even
though children are not being studied, relies on the fact that
parents’ occupations will provide us with information regarding
circumstances and adverse conditions the present study’s
participants likely faced during childhood (Krieger & Fee, 1996;
Arber & Ginn, 1993).

Limitations in relation to the use of education measures is the
fact that they measure years of education, but there is no
information on the quality of those years. Moreover, the
amount of education available in 1950 might be equivalent to
that of 1990, but there are likely differences in the quality,
quantity and nature of the knowledge attained (Krieger et al,
1997). However, education remains an essential indication of
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socioeconomic position when examined in a lifespan trajectory,
as it can account for the socioeconomic position of the child’s
parents (Lynch & Kaplan, 2000).

Rose (2008) showed that the social gradient for literacy levels of
young adult offspring is relevant to parental education;
educated parents have children who perform better. It should
be noted that in terms of literacy, the gradient is steeper for
Sweden and Canada than for the United States (Rose, 2008).

Martelin, (1994) argues that in epidemiological studies of the
elderly, decisions on appropriate measurements should be
based on the study’s purpose. Lahelma et al, (2004) suggest that
the use of a single socioeconomic indicator is not appropriate
when examining health inequalities, as the effect of each
socioeconomic factor on health is either mediated or explained
by other socioeconomic indicators.

2.3 Social Determinants of Health and Oral Health

Social determinants of health are the conditions where people
are born and live. Determinants of health affecting the abnormal
distribution of disease and illness are: socioeconomic and
environmental conditions, cultural, lifestyle, behavioral and
gender differences, environmental and early life circumstances,
living and working conditions, social and community influences,
and hereditary factors (genes).

Dahlgren and Whitehead (1991) created the rainbow of social
determinants (Figure 4) that encompass the main determinants
of health: poverty, education, social exclusion, unemployment,
discrimination, poor housing, unhealthy early childhood
conditions and food supply.
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Figure 4: The rainbow of social determinants (Dahlgren and
Whitehead, 1991)

Source: Dahigren and Whitehead, 1991

Rainbow of social determinants. Explanation of the four layers:

Layer 1: The general socioeconomic, cultural and environmental
conditions (outer layer).

Layer 2: Living and working conditions, food supply, education and
access to health care.

Layer 3: Social and community relationships.

Layer 4: Lifestyle (personal behaviour, smoking, drinking, diet,
exercise).

During the last years researches were interested in the third
layer of the Rainbow thus social and community relationships or
psychosocial environment. Oral health is affected by the same
determinants as general health - social, economic, cultural,
environmental and behavioural (Daly et al., 2002; Hobdell et al.,
2002; Sheiham 2000(a); Watt & Sheiham, 1999). Social
determinants of health produce inequalities and a graded
distribution of diseases across the whole spectrum of society in
and between nations. These are the underlying causes or roots
of the causes or “causes of the causes” (Marmot, 2005).
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“Money, status, power and control over life and opportunities to
participate fully in a society are powerful determinants of the
social gradient” (Marmot, 2002). Accordingly, those being in the
privileged group where people who had jobs, financial security,
social participation and social network resources; all these are
factors affecting individuals’ sense that they governor their life.

As presented in the Rainbow model (Fig.4) in the second layer,
food is an essential determinant of health (Dahlgren &
Whitehead, 1991; Robertson et al, 2006). Oral health
inequalities are particularly determined by differences in
practices and schemes of consumption of non-milk extrinsic
sugars and use of fluoride toothpaste (Watt & Sheiham, 1999).
There is evidence that optimal fluoridation of communal water
supplies is a low-cost procedure that authentically diminishes
oral health inequalities that are caused by socioeconomic
disadvantage (Hobdell et al., 2002). Sanders et al. (2008) found
that affluent neighborhoods protect tooth retention among
adults with a low-income, and argue that community resources,
not just individual behaviors, are essential determinants of
health (Sanders et al., 2008). Moreover, in another study
Sanders et al (2005 c) revealed that risk behaviors for oral and
general health have a tendency to cluster among individuals
without homeownership and those with lower levels of
education. Lack of access to material resources and social
participation in a geographical area (area deprivation) had an
impact in oral health in some studies (Lang et al., 2008; Locker &
Ford, 1996; 1994), but not in others (Bower et al., 2007).

The social determinants of oral health are multidimensional:

psychosocial (Sisson, 2007; Watt, 2007; 2005), economic,
political and environmental (Watt, 2005).
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2.3.1. Psychosocial Factors and Oral Health

Psychosocial refers to the subject’s psychological development,
social interactions and considerations, needs, experience and
personal perceptions and culture influences in this social
environment.

Psychological and interpersonal social factors, depression and
loneliness were examined and found to be associated with
periodontitis in adults (Monteiro da Silva et al, 1996). However,
there were no associations between depression measured with
Geriatric Depression Scale (DGS-5) and oral health outcomes in
older Greek adults (Gkavela, 2019).

Psychosocial effects on oral conditions were shown to be of
more important to socioeconomic circumstances of the
subjective oral health of adults 60 to 65 years in Liverpool from
both affluent and deprived communities (Tickle et al., 1997).

Psychological distress (Stansfeld et al., 2002) and low job control
(Bosma et al.,, 1997; Marmot et al., 1997) were associated with
coronary heart disease in the Whitehall Il study. Work stress has
been associated with periodontal disease (Marcenes & Sheiham,
1992), and chronic stress was found to be positively related to
elevated plaque and gingivitis levels (Hugo et al., 2006).
Additionally, academic stress in medical students was found to
be associated with nonperformance of oral hygiene and
increased plaque accumulation (Deinzer et al., 2001).

Increased stress was also associated with periodontitis in the
case control studies (Castro et al, 2006; Croucher et al, 1997;
Moss et al, 1996), in case series (De Marco, 1976) and in cross
sectional studies (De Silva et al, 1996; Genco et al, 1999;
Hugoson et al, 2002). According to Genco et al (1999) stress is
either associated with a trigger of the hypothalamic—pituitary-
adrenal axis and the result is to release a corticotrophic
hormone (hypothalamus), adrenocotropic hormone (pituitary
gland) and glucocorticoids (adrenal cortex) or may be associated
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with a poor diet, increased smoking and the lack of oral hygiene
resulting in an increased risk of developing periodontitis.

Psychosocial circumstances during childhood have a long-
standing inferential effect on oral health outcomes over the
lifespan (Sanders & Spencer, 2005a; Sheiham & Nicolaou, 2005;
Nicolaou et al., 2003a; 2003b; 2003c; 2007). Moreover, Sheiham
& Nicolaou (2005) found that there was a gradient in
periodontal diseases. Furthermore, it has been determined that
Brazilian adolescents’ Self-rated oral health is associated with
psychosocial factors (Pattussi et al., 2007).

Yiostalo et al, (2003) examined optimism and life satisfaction as
determinants of general and oral health behaviors. Their results
showed that education, life satisfaction and optimism were
associated with general and dental health behaviors. Associa-
tions were stronger for general health behaviors, but the effect
of income was stronger for oral health behaviors, suggesting
that optimism and life satisfaction are determinants for both
dental and general health behaviors (Yiostalo et al., 2003).

Analysis of data from NHANES IIl, found a social gradient in both
general and oral health. They used a marker of stress (allostatic
load) to explain educational gradients in both general health
(ischemic heart disease) and oral health (periodontitis), after
adjusting for the allostatic load. Indicators of the allostatic load
were found to be associated with ischemic heart disease and
periodontal disease and had a mediating effect that partly
explained the social gradients in both diseases. Their results
showed a possible common stress pathway that correlated the
socioeconomic position to both conditions (Sabbah, et al, 2007).

2.3.2 General and Oral Health of Older People

The World Health Organization’s “Active Ageing” policy
framework, introduced in 2002, suggest and holds oral health as
a significant factor in the health of older people and emphasizes
oral health promotion and the effect of oral diseases on a
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person’s general health and quality of life. Emphasis was given
to a widespread of acceptance in developed and developing
countries’ oral health policy makers. They should embrace
appropriate strategies, and organise affordable oral health
services for older people, as the need for care is typically greater
for disfavoured and vulnerable groups (Petersen & Yamamoto,
2005; WHO, 2002).

2.3.3. Social Inequalities and Gradients in Oral Health of Older
Adults

Studies reveal the existence of a gradient in general and oral
health outcomes that is affected by a patient’s socioeconomic
position in society. Inequality indicates that individuals in
poverty have poorer health while the gradients show that at
each lower level of the social hierarchy, individuals have worse
health than those directly above them. Thus, the social gradient
is not only for the poor and does not rely only on absolute
deprivation or poverty, but is mainly accounted for by relative
socioeconomic position (Sabbah et al., 2007; Lopez et al., 2006;
Marmot 2004; Marmot & Wilkinson, 2001; Locker, 2000;
Marmot, 1994;1996; Adler et al., 1994). The socioeconomic
gradient in health invoke as the worse health of those being in
lower socioeconomic position, regardless of the socioeconomic
measures to use (education, income, occupation) and this apply
for all, even those who have more opportunities and are in
relatively high economic position (Kawachi et al, 2002; Adler &
Ostrove, 1999). Thus, the social gradient in health is a term used
to define the spectacle whereby people who are more
advantaged in terms of socioeconomic position have better
health, and longevity, than those who are less privileged or
fortune. The dynamic of class, and occupation gradient
differences in health are shown in the Black Report and the
Whitehall study of British civil servants. There was a sharp
inverse association between social class and health and
mortality; those in lower jobs and social status had worse health
and mortality rates from those just above their occupation or
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perceived social status. Those in the lowest social strata had
shorter lives, with more health problems than those in the level
above them; for each level there are differences compared to
those on each higher step of the social ladder and a gradient;
from the bottom to the highest point (Donkin A, 2014).

While research on inequality focuses on the effects of material
conditions and the use of services (access to better housing,
nutrition and health care), relatively little research has focused
on the potential effects of psychosocial factors in explaining the
social gradient in health. Individuals with higher SES are exposed
to less stress than the individuals with lower stress provoked by
the socioeconomic hierarchy on health (Adler & Snibbe, 2003).

The social gradient in the oral health of older people has been
examined and reported to exhibit similarities with those of
general health (Sabbah et al, 2008), to exist in subjective
measures (Tsakos et al., 2009) and in clinical and subjective
measures (Holst, 2008; Sabbah, et al., 2008; Sabbah et al., 2008;
Sabbah et al.,, 2007; Damaskinos et al, 2016; Gkavela, 2019).
Studies exploring and explaining the social gradient in oral
health use either clinical measures (Holst, 2008; Perera &
Ekanayake, 2008; Morita et al., 2007a; Morita 2007b; Thomson
& Mackay, 2004; Zurriaga et al., 2004; Poulton et al., 2002;
Lopez et al.,, 2001; Watt & Sheiham, 1999) or subjective
measures (Tsakos et al., 2009; Sanders et al., 2006; Stahlnacke
et al., 2003) or both clinical and subjective measures (Sabbah et
al., 2008; Sabbah et al., 2007; Damaskinos et al, 2014) for oral
health outcomes. The limited number of studies indicates that
there is a gap in the literature, as little research has examined
the social gradient in the oral health of people 65 years and over
of age.
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2.4 Pathways and Mechanisms of the Social Gradient

The Black Report (1980) identified four possible explanations for
health inequalities in mortality in UK: artefact, natural and social
selection, materialist/structuralist, cultural/behavioral.

e Artefact: the association between social class and health
were possibly magnified because of artefact, and the
way occupational class was measured.

e Natural and social selection: health determines social
class as a consequence of health-related social mobility
(those in good health move up the social class while
those in poor health to move down the occupational
scale).

e Materialist/structuralist: social class determines health
because of social class differences in the material
circumstances of life (living and working conditions).
Higher social groups have less risks and exposure to
hazards. Those in the lower social groups live in poorer
housing, work in risky, dangerous work, determinants
that impact health.

e Cultural/behavioral: smoking habits, alcohol, exercise,
food and nutrition. Social class determines health via
social class differences in health -damaging or health-
promoting behaviors (health-related lifestyles).

The above proposed mechanisms and pathways to explain and
illuminate inequalities and the social gradient in health in the UK
have provoked arguments for three decades, and additional
pathways and models have been suggested to elucidate
socioeconomic health inequalities (Commission on Social
Determinants of Health, 2007; Siegrist & Marmot, 2006;
Macintyre S, 1997). Hertzman et al (1994) suggested a model of
six explanations: reverse causality (the sick become poor),
differential  susceptibility, individual life-style, physical
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environment (potential harmful effects of exposure to physical,
chemical and biological agents), social environment (and
psychosocial response) and differential access to/ response to
health care services. Thus, it is not only poverty that counts for
inequalities in health.

Smith & Morris (1994), analyzed socioeconomic inequalities and
mortality in Glasgow, and revealed inequalities for those
relatively well off, and thus absolute poverty could not be an
explanation for these inequalities. They suggested that the
explanation could not rely on the notion of absolute poverty.
Bartley (2004) suggested five mechanisms and explanation types
for the gradient: material wealth, cultural and behavioral
factors, life course, psychosocial factors and political economy.
Other mechanisms have been investigated to explain differences
in health and the social gradient; early life environment (Barker
2004; Fuhrer et al, 2002; Kuh & Sholomo, 1997; Power &
Hertzman, 1997); psychosocial (Lynch et al, 2000a,b);
differential health behaviors (Blank & Diderichsen, 1996; Lantz
et al., 1998; Lynch et al, 2000a); differences in access to medical
care (Bunker 1995; Larson & Halfon, 2010); social relationships
(Stansfeld 1998; 2003; Berkman & Syme, 1979), cognitive
function (Damaskinos et al, 2018a,b; Tsakos et al., 2009; Sabbah
et al, 2008; Sighn-Manoux et al, 2005; Berkman & Glass 2000);
psychobiological process (Steptoe & Ayers, 2004; Ayers et al,
2007); chronic stress and allostatic load (Sabbah et al., 2008;
Cohen et al., 1985b; McEwen & Seeman, 1999; Brunner, 1997)
and ‘control beliefs’ (Adler et al., 1994; Bosma 2005; Marmot
2004). Fuhrer et al, (2002), in a cross-cultural comparison
suggest that some common susceptibility such as early
childhood environmental factors and adult psychosocial work
characteristics, may highlight the social gradient in health and
disease.

Moreover, genetic differences (McGue, 1997), occupational

factors (Boffetta et al., 1999), job stress (Bosma et al,1998;
2005; Wamala et al., 2000; Marmot, 1997), and nutrition (Davey
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Smith & Brunner, 1997), all have been examined as possible
explanations of social inequalities and the gradient in health.

2.4.1 Behavioral Factors and Oral Health

Oral health as part of general health, is also affected by personal
behavior and lifestyles, and access to health care services. Thus,
lifestyles are often the center of interest of health promotion
interventions. Many of the elders are medically compromised
and take medications. Those that are able to have a daily oral
hygiene and regular dental attendance have better oral health,
than those who cannot brush their teeth daily or have no
regular dental Vvisits. Health damaging behaviors are
differentially distributed across individuals with different
socioeconomic status or social class, and contribute to
inequalities and the gradient. Positive health behavior is an
essential determinant and protective factor for health.

Health is connected and associated to individual social, working,
and economic conditions, environmental, cultural, behavioral
factors and personal lifestyle. In developed countries when
analyzing risk factors for diseases, mortality, and trauma the
impact of health behavior is exposed. Health behaviors can be
both a reason for a disease but also the path to prevent disease
and avoid or limit other behavior-oriented problems.

Determinants of health affecting the abnormal distribution of
disease and illness are: socioeconomic and environmental
conditions, cultural, behavioral and gender differences,
environmental and early life circumstances, living and working
conditions, social and community influences, lifestyle and
hereditary factors (genes). Cultural, lifestyle, and behavioral
health damaging behaviors freely chosen by individuals in
different social classes explain in part health inequalities. Health
damaging behaviors are differentially distributed across
individuals with different socioeconomic status or social class,
and contribute to inequalities and the gradient (Marmot, 2005;
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Marmot & Friel, 2008). Macintyre (1997), proposed that health
damaging behaviors freely chosen by individuals in different
social classes, can explain in part inequalities and the gradient,
by the cultural, lifestyle, and proposed the behavioral
explanation.

Many diseases, communicable and non-communicable chronic
diseases, are linked to health behaviors. The lifestyle of modern
life has increased human risk behavior. Medical theories specify
and characterize successful ageing as longevity without mental
and physical decline, and being autonomous; reaching old age in
good health without chronic diseases, or physical dysfunction,
and moreover being able to communicate, and interact in the
community, with limited risk factors for diseases (Bowling and
Dieppe, 2005).

Despite we have limited knowledge about the mechanisms that
give rise to health behavior (World Health Organization, 2008)
there are some studies searching for explanations and exploring
the effectiveness of interventions to change health behaviors
(Jepson et al, 2010; Potempa et al, 2010). Furthermore,
Nakazono et al, 1997, in diverse ethnic groups searched for
possible influences and sociodemographic determinants of oral
health beliefs, in Baltimore, Maryland, two Native American
communities and San Antonio, Texas and found sociocultural
disparities in health prevention. The results showed that Whites
in Baltimore and San Antonio had significantly more clear and
confident beliefs than ethnic minority groups (Nakazomo et al,
1997).

Is the main track to successful ageing having healthy behaviors?
Rowe and Kahn (1987; 1997), suggest that the main direction to
successful ageing is having healthy behaviors and healthy
lifestyle choices. Healthy aging is marked by gradual changes
and physical process by improving or maintaining functional
ability as much as possible, sustaining and establishing healthy
status in the aged members of the society (Beard JR, 2016;
WHO, 2015). Similarly, Potempa et al, (2010) proposed the
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“Healthy Ageing Model” of primary care for elders with chronic
health conditions that give emphasis on active engagement in
health care. The model focuses on motivation, behavior change
and coaching techniques.

Recent research for health in elderly populations has focus on
inequalities, social determinants and socioeconomic factors
affecting health outcomes; one of the aspects of health
inequalities is being associated to limited resources and limited
access to health services. Furthermore, lifestyle and health
behaviors affect health and oral health. Among other factors
(social, economic) behaviors are related, to tobacco use, alcohol
consumption physical activity, nutrition, frequency and reason
for medical and dental examination, and have a powerful
influence in health. Moreover, medication, alcohol consumption
and smoking also contribute to malnutrition. Healthy behavior
such as not smoking, having a nutritious diet and daily physical
activity or exercise have been associated with lower risk for
diseases such as cancer, diabetes, obesity, musculoskeletal
problems, dementia and Alzheimer’s disease.

Cigarette smoking is a major problem for public health and
related to coronary heart disease. Smoking cause cancer of the
lung, larynx, esophagus, mouth, and bladder and contributes to
cancer of kidneys, the pancreas, and cervix. In elder population
there are physical, and health status changes i.e., limited
functioning, limited chewing ability, digestion, and food
digestion, lack of appetite and might be underweight. In other
cases, either because of poor diet, or being unable to prepare
meals, receiving medication and physical inactivity the elders
may become overweight (Kushi et al, 2006).

2.4.2.1 General Health and Oral Health Behaviors

Generally, there are differences in the health and behavior of
various age groups; these differences are attributed to either
aging or cohort effects. Getting older is associated to aging
effect, while cohort effects are those differences characterizing
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people from different generations who had similar lives and
historical events during their life course. The differences
between younger and older generations are because of these
differences in experienced knowledge and not because of some
more years in age. Similarly, behavior differences in younger and
older groups usually are not related to social and biological
maturing, but mainly because of cohort effects.

Health related behaviors such as unhealthy diet, overweight,
smoking and alcohol consumption more than recommended
level, and not being physically active, are lifestyle factors
affecting more people in the lower socioeconomic group than
those in the higher group. As people get older their habits and
behavior change because of changes in the body. Smoking is no
more considered a nice habit and there is reduction in old age
smokers. This may attribute to the effective health preventive
programs in many countries, selective mortality, or diseases and
medication they receive. Thus, smoking goes down in older age.
There are occupation and socioeconomic inequalities in
smoking, physical activity and alcohol intake in older people. The
lower the class the more smoking and inactivity levels (McMunn
et al, 2003).

The SHARE study in European countries revealed that more than
33% of men and more than 25% of women were smokers for at
least a year. While 63% of these men and 55% of these women
declared that they stop smoking, there are still many people
that are current smokers, 24% of men and 13% of women.
Moderate alcohol consumption likely benefits health, but
excessive alcohol intake is harmful. A percentage of 1% of men
and 42% of women declared non consuming alcohol during the
last 6 months. Those that consumed more than two drinks
almost every day, were about a quarter of men and about 7%
among women (Aro et al, 2005).

A recent study in Japan, examined periodontal tissue condition

in relation to alcohol consumption; increased mean clinical
attachment level (CAL) was significantly associated with alcohol
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drinking in community-dwelling elderly Japanese (aged 73 years)
compared with non-drinking. The study revealed that there was
an increased risk of periodontal disease associated with high
alcohol consumption (Suwama K, et al, 2018). Health and effects
of light and intermittent smoking in adults was examined and
presented in the review of Shane et al, (2009); previously, light
smoking was consider as a situation of short time to shift from
heavy smoking to nonsmoking status (Hassmiller et al, 2003;
Owen et al, 1995; Shane et al, 2009; Wortley et al, 2003) but
new evident reveals that light smokers use this tactic for a long
time and in an endless way (Levy et al, 2009; Shane et al, 2009).

Epidemiological studies mainly investigate individual risk factors
for syndromes, illness and disease. Individuals who are not
smokers or never smoked, are at lower risk for illness and
disease than those being smokers. Behavior is a key element for
preventing diseases and epidemics. Cardiovascular disease is
associated to high blood pressure and plasma cholesterol but
these are also related to obesity, diet high in satiated fat and
salt, and alcohol consumption. This is a public health problem
because of lifestyle and unhealthy behavior.

Why do people choose these unhealthy behaviors? The
explanations might go as far as cultural and family influences, or
economic distress, unaffordability or unavailability of healthy
food choices. But sometimes we have to think of social status
that impact health through risk behaviors e.g. smoking, related
to premature disease, functional decline, and morbidity (CDC,
2018; Marmot, 2006; Stuck et al, 1999; Vineis, 2014).

Health behavior factors were examined in mortality rates in the
Netherlands to explain educational inequalities; smoking current
smokers, former smokers, non-smokers), alcohol use (excessive,
moderate, abstaining), and physical inactivity (inactive,
moderately active, active). Educational inequalities in the
examined population (men and women 17-74 vyears), were
explained by behavioral, psychosocial, and material factors (Van
Oort et al, 2005). Vineis’ (2008) review, stress out that even

29



nonsmokers who involuntary respire and exhale smoke from
nearby smokers, despite the lower doses they also have
negative health effects because they get the same carcinogens.
Nonsmokers are of lower risk of lung cancer if their spouses are
nonsmokers, than those their spouses are smokers. Death rates
because of smoking will rise in the 21st century from about 100
million deaths to about one billion (Vineis, 2008). The optimistic
scenario is that all campaigns bring to an end smoking behavior
and prevent the rise of smoking rates in low- and medium-
income countries (Mathers & Loncer, 2006).

A recent study in Qatar, the National Health Survey in Qatar,
found associations between poor oral health status and dental
attendance (Cheema S et al, 2017). Healthy behavior can
prevent individual from unhealthy habits; for middle aged
individuals health behavior is determined by financial difficulties
(Stitt & Grand, 1995) culture and social position (Elstad JI, 1998,
McMunn et al, 2006).

The Leisure World Cohort Study examined the association of
dental health behaviors and dentition on all-cause mortality in
older adults in California, USA. Longevity was associated to oral
health behavior; dental visits, flossing daily, and tooth brushing
were significant risk factors for more years in life of elders.
Those who brushed their teeth every day, had about 25% lower
risk of less years in life, than hose that never brushed their teeth
at night. Similarly, dental flossing daily and dental attendance
regularly decreases risk for less years in life about 30% and 30-
50% respectively (Panganini-Hill et al, 2011).

2.4.2.2 Behavioral Factors and Oral health in Older Adults

According to the literature, smoking and alcohol together
intensify the risk for mouth cancer. Furthermore, excessive
alcohol consumption is associated to tooth erosion and is one of
most important factors related to accidents, violent behavior
and domestic abuse and these can lead to teeth and face
trauma (NHS, 2018). Alcohol dependent people have more
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caries than nonalcoholic subjects, and more missing teeth
(Dasanayake et al, 2010; Hornecker et al, 2003; Kaplan and
Shapiro, 1972; Priyanka et al, 2017).

A recent cross-sectional study in Italy, aimed to explore the
potential presence of a social and behavioral gradient in dental
health among Italian adults. The study examined lifestyle
behavior including smoking and dietary habits, and oral health
behavior, tooth brushing and frequency of dental examination
attendance. The results showed oral health inequalities and the
gradient; behavioral and social differences could explain the
gradient. Healthier behavior and better social status were
associated with less caries. Carcinogenetic diet, smoking, tooth
brushing less than twice a day, and no frequent dental
attendance, with low occupation profile and low education, was
associated with higher numbers of dental caries (Arrica et al,
2017). This is in agreement with previous research (Eustagio et
al, 2010; Susin et al, 2005). Oral health is related to diet and
nutrition and the consumption of sugars has been associated
with an increased risk of levels of dental caries (WHO, 2003).

A research in Australia evaluated the role of dental behavior in
oral health inequalities in dentate adults. Dental attendance and
dental self-care had no effect on missing teeth and the gradient.
However, Oral Health Impact Profile, (OHIP-14), and
socioeconomic gradient was greatly diminished by dental
attendance; there was no impact from dental self-care alone or
combined with dental visits, thus the authors suggested that
could not establish the view and theory that dental self-care and
behavior can explain poor oral health (Sanders, et al. 2006).
Perceptions of oral health and health behavior may be strongly
influencing tooth loss (Donnelly and MacEntee, 2012; MacEntee
et al, 1997; Fiske et al, 1998; Jones et al, 2003).

Dental attendance is influenced by factors such as education,

socioeconomic status, behavior, age groups (Osterberg, et al,
1998) and gender (Bagewitz et al, 2002). Availability of dental
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services and insurance coverage for dental health are two other
pieces of the dental attendance puzzle (Yfantopulos et al, 2014).

Some research report differences in lifestyle and dental health
behaviors between the new elderly and the older elderly, 60-65
years and 75 to 80 years respectively. These differences were
based on the impact of various cultural and social cognition and
the way dental services were provided and executed and
extractions than preventive dentistry was applied. Many of the
elders are medically compromised and take medications; those
that are able to have a daily oral hygiene and regular dental
attendance have better oral health, than those who cannot
brush daily or have regular dental visits (Locker, 1989). While
some studies reported age cohort differences in oral health
(Kiyak and Miller, 1982) comparing younger and older ages,
some others found no significant differences (Bader et al, 1989).
Lee and Kiyak 1992, found that older individuals had more
recent use of dental services but were less informed about
gingival and periodontal diseases.

Many studies about oral health behavior in elders are in
community dwelling individuals, however there is very little
evidence and research on elders living in long-term care (LTC). It
seems that perceptions of oral health affect clinical dental status
in elders. This perceptual experience affects social behavior, but
it is unclear and doubtful if institutionalization impact these
behaviors (Donnelley and MacEntee, 2011). Institutionalized
elders have fewer teeth and worse oral health than community-
dwelling individuals. The World Health Organization, established
the goal, for deaths from chronic non communicable diseases,
as an annual decrease of 25% in the overall mortality from
cardiovascular diseases, cancer, diabetes, or chronic respiratory
diseases, by the year 2050 (WHO, 2014, 2018).

Older people have increasing rates of tooth loss, and

deterioration of masticatory function, and possibly use partial or
full dentures.
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Dental and oral diseases are chronic non communicable
diseases. Oral health as part of general health, is also affected by
personal behavior and lifestyles, and access to health care
services. Therefore, lifestyles are often the center of interest of
health promotion interventions. Dental attendance is influenced
by factors such as education, socioeconomic status, behavior,
age, gender, availability of dental services and insurance
coverage for dental health (Bagewitz et al, 2002; Osterberg, et
al, 1998; Yfantopulos et al, 2015). Dental visits are also affected
by living conditions and area living. Manski et al, 2002, reported
that dental attendance was influenced by area living and
education. Those in urban areas had more dental visits and
more regular visits than those in rural areas and education had a
positive impact in dental attendance. In contrast, Sanders et al,
2006, in Australia they examined oral health inequalities and
found that Oral Health Related Quality of Life, and the
socioeconomic gradient was greatly diminished by dental
attendance; there was no impact from dental self-care alone or
combined with dental visits, thus the authors suggested that
could not establish the view and theory that dental self-care and
behavior can explain poor oral health (Sanders, et al. 2006).

Locker (1989), reported cultural and cognition differences in
lifestyle and dental health behaviors between the new elderly
and the older elderly, 60-65 years and 75 to 80 years
respectively. Another issue found was the way dental services
were provided and executed and extractions than preventive
dentistry was applied contributed to these differences.
Numerous of the elders are medically compromised and take
medications or maybe not be able to have a daily oral hygiene
and regular dental attendance. Those who brushed daily or had
regular dental visits ensured better oral health, than those not
able to brush daily or had no regular dental visits (Locker, 1989).

Does the number of teeth have a significant role in a functional
dentition? Jackson and Murray (1972), suggested that an
acceptable functional dentition for individuals over 60 years old,
should have at least 16 teeth (Jackson and Murray, 1972), while
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others suggested at least 20 teeth to be considered in an
adequate dental status and masticatory capacity (Shimazaki et
al, 2001). Perceptions of oral health and health behavior may be
powerfully influencing tooth loss (Donnelly and MacEntee, 2012;
MacEntee et al, 1997; Fiske et al, 1998; Jones et al, 2003).
Chewing ability is affected by tooth loss and then diet and
dietary habits are affected too. Cultural and behavioral
differences affect daily habits, diet, and food intake and health
behavior. As an example, in Japan, they introduced the
movement called “80/20 Movement”, and the purpose was to
set the aim of having 20 teeth at the age of 80 years (Shinsho F,
2001).

Health is connected and associated to individual social, working,
and economic conditions, environmental, cultural, behavioral
factors and personal lifestyle. Healthier behavior and better
social status were associated with less caries. In better
socioeconomic and healthy behavior situation, then we have
less caries and missing teeth, and less periodontal diseases.
Carcinogenetic diet, smoking, tooth brushing less than twice a
day, and no frequent dental attendance or only when in pain,
with low occupation profile and low education, is associated
with higher numbers of dental caries and missing teeth.

Oral health is affected by many factors such as socioeconomic,
environmental, working conditions, genes, cultural and
behavioral factors. Healthy behavior can be protective for
disease and mortality while unhealthy behaviors can damage
health.

2.4.3 Behavioral Factors and the Gradient in Oral Health

Tooth brushing, flossing, and frequent dental visits are essential
behavioral factors to maintain good oral health, while poor oral
health behaviors’, tobacco use, excessive alcohol use and poor
or unhealthy diet are harmful for oral health, and leading to
poor oral health.

34



Sabbah et al. (2008) explained the role of social gradient in oral
health in a secondary analysis of data from the Third National
Health and Nutrition Examination Survey (1988-1994). They
examined the role of health behaviors in explaining
socioeconomic inequalities in oral health outcomes (gingival
bleeding, loss of periodontal attachment, tooth loss and
perceived oral health). Their results showed inequalities, both
for income and education groups and for all health outcomes,
and behaviors. The gradient persisted even after regression
models were adjusted for health-related behaviors (smoking,
dental visits and frequency of fruit/vegetable consumption).
Health-related behaviors according to these results explain only
part of the socioeconomic inequalities in oral health (Sabbah et
al., 2008).

Donaldson et al., (2008) found that the socioeconomic gradient
in the number of sound teeth in adults is explained partly by the
dental attendance pattern. While in agreement with the results
of Sanders et al., (2006) that the socioeconomic gradient in
OHRQoL was reduced/diminished by dental attendance, there is
a disagreement regarding how these results showed dental
attendance influencing the self-reporting of missing teeth. The
socioeconomic gradient in the number of sound teeth in adults
was partially explained by dental attendance, which, in turn, was
determined by the effect of SES on impediments to regular
dental attendance (Donaldson et al., 2008).

Sanders et al., (2006) in a representative sample (Australian
adults), found that dental behavior and the social gradient
(dental attendance and dental self-care) was not associated with
missing teeth in adults. Although dental self-care and dental
visits were associated with oral health outcomes in the adult
population, this could not elucidate the socioeconomic gradient
in oral health (Sanders et al., 2006).
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2.4.4 Psychosocial Factors

Psychosocial factors such as acute and chronic stress, stressful
experiences at work, loneliness, social organization, social
networks and social support affect health. Cohen & Syme
(1985a, 1985b) defined social support as assets, wealth and
resources because of relationships and companionship offered
by other people. While social support is both salutary and
favorable for health, loneliness and isolation are antagonistic
and opposed to wellbeing. Human relationships are complex
and characterized by a variety of substantial behavioral,
affective and cognitive elements.

While the measures of social networks are type and number of
contacts (i.e., friends, relatives and children), the frequency of
contacts and density of networks, the measures for social
support are the two different types of support (emotional and
practical). Sense of control, chronic stress, social support and life
satisfaction were found as the psychosocial pathways for
inequalities and their impact on adult’s oral health (Sanders &
Spencer, 2005b). Two different mechanisms related to social
support affect health: the first one is the “direct effect”’, which
directly affects one’s health positively or negatively. The
“buffering effect” is the second mechanism, implying that social
support has not any direct effect on health, but its effect is
through controlling acute and chronic stressors on health
(Stansfeld, 2006). The literature reveals that in health
psychology research and epidemiological studies one of the
most profound evident intimates is the positive and emphatic
role of social support on both physical and psychological
wellbeing (Stansfeld, 2006; Cohen & Wills, 1985; Cohen &
McKay, 1983; Berkman & Syme, 1979). Control, social capital,
social participation, social networks, feelings of loneliness,
negative emotions and coping/resilience are factors considered
as explanations for socioeconomic differences in health.
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2.5 Social Networks

”

“..The division of labor becomes the main cause of solidarity.
Emile Durkheim, p. 226 (1997)

Having positive and supporting relationships can promote
health, but if these relationships are negative, demeaning or
hostile, then, the effect on health will be negative and damaging
(Melchior et al. 2006; Stansfeld, 2006; Berkman & Glass, 2000).
The body is powerfully influenced and affected by the
psychological aspects of social relationships because of social
control. As mentioned above, social relations and social support
encourage health-related behaviors. Having healthy behaviors
(taking exercise, giving up smoking, or reducing fat in one’s diet)
is greatly influenced and encouraged by friends and relatives
(and/or others).

Having friends and a social network is a source of emotional,
appraisal, informational and instrumental support. Emotional
support entails empathy, reassurance, liking, and respect.
Appraisal support refers to feedback relevant to self-evaluation
while informational support is about giving advice and
information and solving problems. Finally, instrumental support
is the aid people give as services, financial or other tangible aid
(House, 1981).

Social control is a parameter strongly affecting the impact of
social support on health (Stansfeld, 2006; Cohen et al., 2000).
Furthermore, social networks do more than positively and
encouraging healthy lifestyle behaviors. Not only peers and
friends, but also strangers, can affect our behaviors and “your
friend’s friends can make you fat” (Christakis & Fowler, 2009; p.
105). Obesity, depression, financial panic, violence and suicide
get passed around and are diffused. According to Christakis and
Fowler (2009) social networks have a peculiarity and a tendency
to “magnify whatever they are seeded with” (Christakis &
Fowler, 2009; p. 31). The robust impact of social networks on
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health outcomes and one’s behavior implies the lack of
complete control of our own choices; “our connections to others
affect our capacity for free will” (Christakis & Fowler, 2009; p.
32).

Berkman and Glass (2000) examined the way social networks
are structured and found that resources and flow from the
networks greatly affects both behavior and health. They
presented a conceptual model of how social networks impact
health and argue that social networks control the behavioral
level via four pathways: the provision of social support, social
influence, the effect of social attachment and engagement and
the access to material goods and resources. Berkman and Glass
(2000), introduced a model that shows the complexity of critical
domains of support and how these link to mental health. They
argue that “social support is one of the main ways social
networks influence physical and mental health status but not
the only critical pathway” (Berkman & Glass, 2000; p. 144).
Social networks impact on health behaviours through four
pathways: social support, social influence, social engagement
and attachment, and access to recourses and material (Berkman
& Glass, 2000).

Broader social networks with family or friends have been
associated with better Self-rated health. Evidence from the
English Longitudinal Study for Ageing (ELSA) showed the
existence of a socioeconomic gradient and that people aged 80
and older are more vulnerable to loneliness. Friends and family
networks related to a higher degree of life satisfaction
(Demakakos et al., 2007). Furthermore, social ties and social
networks are protective against mortality in older people
(Blazer, 1982; Giles et al., 2005; Seeman et al., 1993).

Evidence from other studies, including the so-called Roseto
effect (Bruhn & Wolf, 1979; Egolf et al., 1992; Stout et al., 1964;
Wilkinson, 2005), suggest that social networks are essential and
that social interactions and social links affect health and
behaviours (Berkman & Glass, 2000). Roseto is an ltalian-
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American town in Pennsylvania settled by immigrants in 1882.
These immigrants heralded from a town named Roseto in south
Italy and maintained a high level of ethnic characteristics, social
homogeneity, cohesion, and close family ties. Compared to
nearby towns, Roseto had a strong equalitarian sense of
community and low mortality rate from myocardial infarction up
to 1965. In the 1960s, new generations of Rosetans shifted to
the typical lifestyle enjoyed by nearby towns, characterized by
loosening family ties and social support and cohesion. Increased
rates of myocardial infarction were reported in the 1980s as the
society changed (Bruhn and Wolf, 1979; Egolf et al. 1992; Stout
et al., 1964; Wilkinson, 2005).

Another example of change in the way people live,
communicate, and build social relations and social capital, is the
Glenn Valley, Pennsylvania, Bridge Club as mentioned by
Putman (2000). This Bridge Club had more than 50 active
members in the 1980’s (and during the last fifty years), but only
7 active members in 1990. Changes in American culture,
connections in the community and social capital are evident;
these changes in the society lead America’s movement away
from social engagement and people’s responsibility towards
each other and the community. Putman, also refers to altruistic,
activism, charity decline, and more over without mutual support
and or trust for civic duty, and public life. ‘Altruism and honesty
are important diagnostic signs of social capital’ (Putman R.D,
2000, p.117).

Friendship and social affiliations are essential elements affecting
health through psychosocial impacts (Wilkinson, 2005) and
contributes significantly to the capacity to cope effectively with
life events such as loss of a partner (Rokach 2013).

Epidemiological studies for oral health and social networks for
younger ages are limited and their results are non-consistent.
While Pattussi et al., (2006) found that lower level of social
capital in a person’s neighborhood contributed to inequalities in
oral health (more injuries) in Brazilian adolescents, Castro et al

39



(2006) reported that there was no significant association
between periodontitis and psychosocial factors (anxiety,
depression and life events) in Brazilian adults.

2.5.1 Social Networks and Oral Health of Older People

A study in Sweden examined social relations as determinants of
oral health among persons over the age of 80 years, and found
that people had more root caries if they also reported fewer
social contacts (Avlund, et al., 2003). Isolation from the
community with no social life may result in memory impairment
and dementia, but when one has an adequate social network
with social support, one can retain cognitive function. Thus,
“being alone is what is risky, not living alone” (Berkman, 2000; p.
213).

Aida et al., (2009) reports that older Japanese people retained
more of their teeth when horizontal (but not vertical) social
capital was at a higher level, suggesting that horizontal
(equalitarian) relationship has beneficial effect on numbers of
remaining teeth in older Japanese. The study’s results suggest
that various forms of social capital are social determinants of
oral health. Moreover, the impact of social capital on oral health
might me minor and undetectable with a tendency to
accumulate over the life course. As a result, there are
differences in the number of remaining teeth (Aida et al, 2009).

McGrath and Bedi (2002) in non- institutionalized people aged
65 years and over found that social support was associated with
reason and time since last dental visit. This was a national UK
study with a random sample of 876 non- institutionalized people
aged 65 and older; they examined the association between use
of services, self-reported oral health status and oral health
behaviours (time and reason for last dental visit) and social
support (living alone). The results of regression analysis showed
that social support was an important predictor of reason for last
dental visit and denture status. Rouxel et al, 2015, in another
study in UK, analyzed data from adults 50 years old and over
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from the third wave (2006—2007) of the English Longitudinal
Study of Ageing (ELSA), and examined the differential
associations of structural and functional social capital with
subjective and objective measures of oral health, and the
interactions between social capital and other sociodemographic
and health factors. The results showed that low social support
was associated with poor Self-rated oral health and Oral Impacts
on Daily Performance (OIDP).

Merchant et al (2003) in a prospective cohort examined the
association between social support, anger expression and
periodontitis in US based, health professional and more than
half were dentists (only men). The results showed that men
who had expressed anger less frequently were less likely to
develop periodontitis and men who had more social support
were less likely to develop periodontitis. The study has
limitations such as no clinical periodontal measurements and
the sample only men and health professionals. Tsakos et al
(2013) used the National Health and Nutrition Examination
Survey (1999-2004) data and they found that social relationships
are correlated to both markers of good oral function, and
subjective oral health. However, their results did not revealed
associations with clinical measures of a lifetime history of oral
disease among Americans aged 60 years or older. For the same
data set Watt et al (2014) found that the size of the social
friendship network was associated with health-promoting
behaviours. In agreement with these results, Burr and Lee
(2013), analyzing data of the 2008 Health and Retirement Study
among older adults in USA found association between dental
care service utilization and social relationships (Burr and Lee,
2013).

Social relationships and ties link to social support and health-
promoting behaviours, and better health outcomes. However,
there is a gap in the literature as there are only few studies in
older adults and no studies in Greece about oral health and
social networks.
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2.6 Cognitive Ability (or Cognitive Function) and Health

“Cogito ergo sum”
René Descartes

The word cognitive comes from the Latin ‘cogitio’ and the
meaning is ‘I think’. Cognitive ability is the intellectual activity
formulating thoughts and gaining knowledge thought the senses
and experiences thus allowing the individual to perceive,
memorize, conceive, recall information, analyze and synthesize,
judge, evaluate and reason.

Cognitive function or cognitive ability or general intelligence ‘g’
has four components: verbal comprehension, perceptual
organization, working memory and processing speed. The
concept of general intelligence or ‘g’ was been discovered and
proposed by Spearman in 1904.

Cognitive function or ability or ‘individual differences in general
intelligence’ (Lubinski, 2004) or general intelligence ‘g’
(Spearman, 1904) is influenced by genes and environmental
factors. Thus, intelligence is inherited in a percentage from the
parents to their children but the environment has a contribution
too. Cognitive ability ‘g’ has been considered in recent research
as an important factor influencing health and cognitive ability
has been associated with individuals’ good health and survival in

later life (Batty et al, 2007) and moreover with health outcomes.

Cognitive ability has been examined according to socioeconomic
status, education, deprivation and adverse early life events,
behaviours, genes and environment. There is evidence that
cognitive ability is modulated by high blood pressure,
cholesterol, diabetes, overweight and obesity, smoking and
physical activity. Poor health has been associated with lower
socio economic position but according to Singh-Manoux et al
(2005) and their results from the Whitehall 1l study, health and
intelligence were related but despite the correlations found for
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social status and health yet their data could ‘not explain social
inequalities in health’ (Singh-Manoux et al 2005).

Are cognitive functions important for daily life? Rui Nouchi and
Ryuta Kawashima (2014), in a recent review confirmed the
importance of cognitive functions for daily life at any age (Rui
Nouchi & Ryuta Kawashima, 2014). The early life of the infant
and child has been examined in many studies and it seems that
it is a factor for well-being and survival in later life (Richards et
al, 2004; Kuh et al, 2004).

Furthermore, according to Feinstein (1998), a child’s abilities are
greatly influenced by their mother’s education achievement.
The individual’s behavior and lifestyle (smoking, nutrition,
physical exercise) environmental and genetic factors as well,
through various ways, affect well-being, morbidity, and
mortality (Feinstein, 1998).

In summary, general intelligence is associated with well-being
(Lubinski and Humphreys, 1992) and the results of
epidemiological studies suggest that cognitive ability or general
intelligence should be considered as the Achilles heel for the
individuals’ health result.

2.6.1 Cognitive Ability and Oral Health - Studies on Human
Subjects

Results from studies that examined the association between
cognitive ability and oral health status are few (see Table 2).
These few studies explored associations between cognitive
ability and dental caries, tooth loss, periodontitis, mastication,
chewing ability and activities of daily life (ADL). The implications
of ageing and dental function in older persons are associated, in
that the greater the dental functional impairment, the lower the
person’s cognitive ability (Osterberg et al., 1990). Kondo et al.
(1994), in their study, suggest that losing one’s teeth is a
predictor for Alzheimer’s disease. In a recent review Cerrutti-
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Coplin et al (2018) reported that the mechanism for cognitive
decline might be due: to periodontal systemic inflammation
disease, reduced mastication that impact memory, or poor diet
and nutrition Cerrutti-Coplin, (2018). Other studies have
explored the association between cognitive ability and dental
needs in older people and found differences between
Alzheimer’s patients and the healthy elderly, living in institutions
and at home, respectively, according to their dental status and
choice of foods (Nordenram et al., 1996).

As expected, older people who retained their teeth and were
living alone with cognitive impairment and with no social
support had more dental treatment needs. Nordenram &
Ljunggren (2002) report that for those people living in a nursing
home oral treatment need was predicted by cognitive and
functional capacity and tooth loss. A person’s level of education
has been significantly associated with denture wearing by
Weyant et al. (2004), suggesting that general health status is
associated with oral health status. Those patients with
depression and general health problems underused dental
health services and had poor oral health. Results from two more
studies have reported good dental health as a predictor for
more years of survival (Hamalainen et al., 2003; Ohrui et al.,
2006). These results are in agreement with Nakanishi et al.
(2005), who suggest that the ability to chew (thus having natural
or artificial teeth) and mastication are associated with mortality.
The latter study had a self-report questionnaire, and self-
reported masticatory ability was a predictor for survival
(Nakanishi et al., 2005).

Osterberg et al. (2002) in their study relating masticatory ability
and nutrients in 80-year-olds, found no significant differences,
but the fewer the number of teeth and the worse a person’s
general health were factors associated with impaired
mastication. Their results showed that the older people, even
with impaired mastication, had good nutrition. This is in contrast
with Ohrui, et al. (2006) who claimed that tooth loss, impaired
mastication and nutrition and lower ADL were associated with
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lower cognitive function. Additionally, Kossioni (2018) in a
recent review reported the potential positive effect of a healthy
diet on cognitive performance and the importance of dietary
choices in older adults (Kossioni, 2018).

One explanation for this could be that the premature loss of
teeth or unsuitable prosthetic full or partial artificial dentition
caused problematic chewing and obstructed good and adequate
nutrition. Older people need to have adequate amounts of
nutritious food. So, if they experience chewing difficulties very
often or pain during mastication, then they are at greater risk
for inadequate nutrition, due to the dental function
impairments. This is often obvious from weight loss or decreases
in body mass index (BMI). Another explanation is that the
functional decline that linearly affects older people can also co-
exist with memory impairment and difficulties in moving hands
and loss of dexterity to brush teeth or maintain good oral
hygiene. Furthermore, chewing ability and tooth loss may be
linked to cognitive deterioration over malnutrition and dietary
habits adjusted to fewer teeth in the mouth (Kossioni, 2018;
Weijenberg et al, 2011).

As the global population ages, the need for dental treatment
and nutritional counselling is increasing. Today, many of the
people over the age of 70 retain a significant number of natural
teeth especially in countries with established preventive
dental/oral health policies. For example, in Denmark, Vilstrup et
al. (2007) studied 191 individuals (85 years and older) and
suggested that many of these people retained their natural
teeth. They found that older people with no or very mild
cognitive impairment retained more teeth. Those with more
teeth, had fewer caries. On the contrary, people with cognitive
impairment and functional decline experienced more active root
and coronal caries (Vilstrup et al, 2007). These results are in
agreement with Chalmers et al. (2002), suggesting a higher
incidence of coronal and root caries among demented
(community-living) older people (Chalmers et al., 2002).
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From a different point of view, Hugo et al. (2007) exposed
another sociological aspect of the oral health of older people
with Alzheimer’s disease: the supportive network of the
patients’ families and their efforts to sustain their Alzheimer
patient’s oral health. Interviews with 56 Alzheimer caregivers
about oral health found that number of teeth in these patients
was related to oral health behaviour, smoking, and the
frequency of daily tooth brushing (Hugo et al., 2007). Similarly,
Kossioni (2013) reviewed national and regional data on the oral
health of community-dwelling older people globally and
reported that the caregivers of people with mild cognitive
impairment need to be aware for oral health and regular dental
examinations (Kossioni, 2013). Wu et al (2007) examined
community-dwelling older adults with low cognitive function
and found that they are at risk for less frequent use of dental
care for oral health serves as an intermediating factor between
cognitive function and the se of dental care services (Wu et al,
2007).

These studies identified associations between cognitive or
functional impairment and associated oral health outcomes
using different methodological procedures. As mentioned by
some of the authors, some studies have limitations (i.e. the
study by Miura, et al. (2003) examined only women). These
limitations are due to the small sample size - except for
Henriksen, 2005; n=1,900, and Weyant, 2004; n= 805 and finally
Syrjala et al. 2007; n=2,320. Most of these are cross-sectional
studies. Furthermore, they examined people who are old or very
old, and it is generally accepted that old age has other
implications, like functional decline. Functional decline may
gradually affect one’s ability to brush one’s teeth and even the
desire for food might be limited, especially if the person needs
assistance with eating due to cognitive or functional
impairment. Older people with good functional and cognitive
ability are usually more socialized, thus they take care of their
oral health and use the dental facilities /clinics. The study by Yeh
and Liu (2003) found that older people living in Taiwan who
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reported increased social support also had higher cognitive
function (Yeh & Liu, 2003).

lkebe et al (2018 in a cross-sectional) examined factors
associated with cognitive function of older community-dwelling
Japanese adults in two age groups (70 and 80 years old) using
the Montreal Cognitive Assessment (MoCA-J). Their results
showed that cognitive function was associated with occlusal
force, education and dietary intake (lkebe et al, 2018). Analysis
of the NHANES studies in the United States revealed that
periodontitis was associated with cognitive impairment among
older adults (Noble et al., 2009).

Lower scores of cognitive functions were associated with worse
oral health status, but the impact of cognitive function on oral
health decreased after controlling for regular dental visits
(covariate) (Wu et al., 2008). Dental care use is strongly linked to
cognitive functioning and there is a real significance in clinical
oral health, but because of the study design (the cross-sectional
nature of the data) no causal relationship between cognitive
function, oral health and utilization could be reported (Wu et al.,
2007; 2008; 2018).

In the NHANES IlI study, the social gradient in gingival bleeding
was partly explained by cognitive function (Sabbah, et al., 2008).
Furthermore, an analysis of the data from the same study
revealed similar income and education gradients in oral and
general health. Researchers found the social gradients in oral
health with clinical measures (periodontal disease) and
subjective measures (perceived oral health) and general health;
they also examined general health in terms of both clinical
(ischaemic heart disease) and subjective (perceived general
health) measures. Their results revealed consistent gradients in
clinical and subjective measures of both oral and general health.
Poorer perceived general and oral health, ischaemic heart
disease, and periodontal disease were more frequently reported
at each lower level of the poverty-income ratio and education.
At each lower level of education and the poverty-income ratio,
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the prevalence of reporting poorer perceived oral and general
health was significantly higher. There was education - and
income - constant gradients present for both the prevalence of
periodontal and ischaemic heart disease. Furthermore, there
were similarities in the gradients in perceived oral and general
health and in the prevalence of periodontal and ischaemic heart
disease (Sabbah, et al., 2007). Sabbah et al., (2008) reported
that people with poorer cognitive ability had poorer oral health
and increased severity of gingival bleeding.

When studying and examining cognitive function and oral health
in an older population, we should keep in mind three possible
confounders. The first is that some general health conditions
complicate the oral health results because of medication and
synergic agents or symptoms like xerostomia. Second, studies
that rely on self-reported masticatory ability might be biased
because masticatory ability is not measurable in a defined way
and is only related to an individual’s objective perception. The
third point is that, as the studies’ populations get older, it is
possible that undiagnosed dementia or a preclinical stage of
Alzheimer’s might be confounding and not result in an evaluated
individual being put in the correct category. The reason for this
is that the test results on a certain day might not be the same on
another day. Mild cognitive impairment should be diagnosed
and differentiated from normal ageing and early dementia or
Alzheimer’s disease.

In epidemiological studies for the ageing population is essential
to use appropriate cognitive tests. Likewise, as the survival age
increases, it is expected that researchers will find more people
with functional and cognitive impairments, especially in
institutionalised settings (Henriksen et al.,, 2005). The
deterioration of functional and cognitive abilities has been
shown to affect oral health in a nursing home population
(Jablonski et al., 2005). In Table 2, there is a synopsis of studies
in humans, examining oral health and cognitive ability.
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2.6.2 Experimental Studies with Animals

Onozuka et al. (1999), in an experiment, suggests that the ability
to masticate is important for retaining memory capacity,
indicating the possibility of an association between impairment
of spatial memory and reduced mastication. Furthermore,
Onozuka et al. (2000) performed another exciting experiment
with mice wherein the impairment of spatial memory was
reconfirmed. Their results, using a water maze test, suggest that
the mice with no molar teeth showed a significantly reduced
learning ability (Onozuka et al., 2000). Recently, Tsutsui et al.
(2007) suggested that mice fed with soft diets manifested
reduced memory and learning skills.
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Author/ Year

Kondo K, Niino M, Shido K
(1994)

Nordenram G, Ryd-Kjellen
E, Johanson G, Nordstrom
G, Winblad B (1996)
Onozuka M, Watanabe K,
Mirbod SM, Ozono S,
Nishiyama K, Karasawa N,
Nagatsu | (1999)

Onozuka M, Watanabe K,
Nagasaki S, et al (2000)

Shimazaki Y, Soh |, Saito T,
Yamashita Y, Koga T,
Miyazaki H, Takehara T
(2001)

Onozuka M, Watanabe K,
Fujita M, Tomida M, Ozono
S (2002)

Nordenram G, Ljunggren
(2002)

Chalmers JM, Carter KD,
Spencer AJ (2002)

Table 2. Research in cognitive function and oral/dental health

Title

A case-control study of Alzheimer’s disease in
Japan - significance of lifestyles.

Alzheimer’s disease, oral function and nutritional
status

Reduced mastication stimulates impairment of
spatial memory and degeneration of
hippocampal neurons in aged SAMP8 mice - In
vitro study

Impairment of spatial memory and changes in
astrological responsiveness following loss of
molar teeth in aged SAMP8 mice - In vitro study
Influence of dentition status on physical
disability, mental impairment and mortality in
institutionalized elderly people

Changes in the septohippocampal cholinergic
system following removal of molar teeth in the
aged SAMP8 mouse - In vitro study

Oral status, cognitive and functional capacity
versus oral treatment need in nursing home
residents: a comparison between assessments
by dental and ward staff

Caries incidence and increments in community—
living older adults with and without dementia
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Results

Tooth loss, among other factors, might be a risk factor for
Alzheimer’s disease (study of 60 Japanese cases).

Dementia has a strong association to the ability to eat unaided and
an association with dental status. Choice of food for the two groups
was correlated to the dental status (n=40 D and n=40 non-D).

Mice with no moral teeth had decreased learning ability and
memory. Possible link between memory and mastication (in aged
SAMP8 mice)

Suggests that impairment in spatial memory occurs following the loss
of molar teeth in aged SAMP8 mice.

Mortality rate was higher in edentulous subjects without dentures.
Deterioration in the systemic health of the aged was associated with
poorer dentition status. Subjects with 20 or more teeth had
significant better physical and mental health.

Removal of molar teeth in aged mice enhanced the age-related
decline in the septohippocampal cholinergic system.

Older people with teeth and loss of cognitive and functional capacity

have more dental treatment needs (n=192).

Dementia (D) participants had more caries (coronal and root caries)
(n=112 with D and 112 without D)



10

11

12

13

14

15

16

17

Miura H, Yamasaki K,
Kariyasu M, Miura K, Sumi Y
(2003)

Avlund K, Holm-Pedersen P,
Morse DE, Vitanen M,
Winbland B (2003)

Weyant R, Pantav RS,
Plowman J, Ganguli M
(2004)

Shimazaki Y, Soh |, Koga T,
Miyazaki H, Takehara T
(2004)

Henriksen BM, Engedal K,
Axell T (2005)

Miura H, Kariyasu M,
Yamasaki K, Arai Y, Sumi Y

(2003)

Siukosaari P, Ainamo A,
Nahri TO (2005)

Gatz M, et al (2006)

Chandola T, Clark P, Morris
N, Blane D (2006)

Relationship between cognitive function and
mastication in elderly females

Tooth loss and caries prevalence in very old
Swedish people: the relationship to cognitive
function and functional ability

Medical and cognitive correlates of denture
wearing in older community-dwelling adults

Relationship between dental care and oral
health in institutionalized elderly people in Japan

Cognitive impairment is associated with poor
oral health in individuals in long term-term care

Relationship between general health status and
the change in chewing ability: a longitudinal
study of the frail elderly in Japan over a 3-year
period

Level of education and incidence of caries in the
elderly: a 5-year follow—up study

Potentially modifiable risk factors for dementia
in identical twins

Pathways between education and health: a
causal modelling approach
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Suggests that decline of masticatory function should represent a risk
factor of dementia (n= 44 with D and n=44 without D).

People over the age of 80 with a low MMSE score had a four times
higher risk of not using dental services regularly. Cognitive and
functional status have been associated (n=159).

Depression was associated with poor oral health and underused
dental health services. Denture wearing was associated with poorer
Self-rated health (n=805 and ages over 73).

Dental care appears to be an important factor in maintaining a
healthy oral status for the institutionalized elderly. N=719

Poor oral status was associated with cognitive impairment (n=1,358
institution/ n=552 living at home).

In this study, cognitive status and QOL were not related to a change
in Self-rated chewing ability (n=92 at base line, after n=60).
The level of education of the elderly was not directly associated with

more caries (n=110).

Tooth loss before the age of 35 was a significant risk factor for
Alzheimer’s disease.

Improvements in a population’s educational attainment may not
automatically lead to improvements in population health (n=17,416).



18

19

20

21

22

23

24

25

26

27

Vilstrup L, et al (2007)

Syrjala A-M H, et al (2007)

Tsutsui K et al (2007)

Miura H, et al (2007)
Bergdahl M et al (2007)

Kim JM, Stewart R, Prince
M. (2007)

Stein P et al (2007)

Stewart R & Hirani V (2007)

Wu B, et al (2007)

Wau B, et al (2008)

Dental status and dental caries in 85-year-old
Danes

Relationship between cognitive impairment and
oral health: results of the Health 2000 Health
Examination Survey in Finland

Influences of reduced masticatory sensory input
from soft-diet feeding upon spatial
memory/learning ability in mice

Evaluation of chewing and swallowing disorders
among frail elderly individuals.

Natural teeth and cognitive function in humans

Dental health, nutritional status and recent-
onset of dementia in a Korean community
population

Tooth loss, dementia and neuropathology in the
Nun Study (Longitudinal Study)

Dental health and cognitive impairment in an
English national survey population

Cognitive function and dental care utilization
among community — dwelling older adults

Cognitive function and oral health among
community-dwelling older adults
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Functional decline and cognitive impairment have higher levels of
active coronal and root caries (n=191).

Cognitive impairment subjects have more carious teeth and are
more often edentulous (n=2,320).

Reduction of masticatory afferent stimuli due to long-term soft-diet
feeding may induce neuron loss in the hippocampus and reduced
memory/learning ability (n=109).

Dysphagia was not correlated with age or cognitive ability, but it was
correlated (p<0.001) to ADL (n=85).

People with functional natural teeth relate to relatively preserved
cognitive functioning in older age.

In older people fewer teeth may be a marker of risk for dementia.
N=686 aged >65

The presence of a low number of teeth was associated with the
prevalence and incidence of dementia.

Poor dentition associated with cognitive impairment. Dental health
did not account for the association between cognitive impairment
and low BMI. Nutritional status in those with cognitive impairment
recognized to be at risk.

Older people with low cognitive function are at risk for less frequent
use of dental care.

Lower scores of cognitive functions were associated with worse oral

health status, but the impact of cognitive function on oral health
decreased after controlling for regular dental visits.



28

29

30

31

32

33

34

35

36

Stewart R, et al (2008)

Noble JM, et al (2009)

Grabe H, et al (2009)

Sabbah W, et al (2009)

Stein P.S et al (2010)
LeeY, et al (2010)

Weijenberg R, Scherder E,
Lobbezoo F (2011)

HiranoY, et al (2010)

Lee KH, Wu B, Plassman BL
(2013)

Oral health and cognitive function in the Third
National Health and Nutrition Examination
Survey (NHANES IlI)

Periodontitis is associated with cognitive
impairment among older adults: analysis of
NHANES-II

Tooth loss and cognitive impairment

The role of cognitive ability in socio-economic
inequalities in oral health

Tooth loss, apolipoprotein E, and decline in
delayed word recall

Systematic review of health behavioural risks
and cognitive health in older adults

Mastication for the mind-The relationship
between mastication and cognition in ageing and
dementia-Review

Effects of chewing ability on cognitive processing
speed

Cognitive function and oral health-related quality
of life in older adults
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Poor oral health is associated with poor cognitive function
throughout adult life

A serological marker of periodontitis (serum P gingivalis 1gC) found to
be associated with impaired delayed memory and calculation

Tooth loss was associated with cognitive impairment in females
(p=0.002) but not in males (p=0.825)

The association between oral health and socio-economic position
attenuated after adjustment for cognitive ability. Cognitive ability
partly explained the socio-economic inequalities in oral health.
Participants with poorer cognitive ability had poorer oral health for
all indicators.

Initial word recall was not affected by the number of teeth

Results indicate potential benefits of healthy lifestyles in protecting
cognitive health in later life

There is a correlation between cognition and oral health in elderly
humans. Nutritional status and ability to maintain oral hygiene might
play a mediating role.

The results suggested that chewing induced an increase in the
arousal level and alertness (n=17, age 20-34)

Oral health-related QolL, was better among those with normal
cognitive function compared to those with CIND and those with mild
dementia in the population studied. Participants with normal
cognitive function had higher GOHAI total scores.



37 Noble JM, Scarmeas N,
Papapanou P (2013)

38 Damaskinos P, et al (2014)

39  Peres MA, et al (2015)

40 Gil-Montoya JA, et al (2015)

41  Tsakos G, et al (2015)

42  Damaskinos P, Kounari-
Koletsi Ch, Mamai-Homata
H, Papaioannou W (2018 a,
b)

Poor oral health as a chronic, potentially modifia-
ble dementia risk factor: review of the literature.

The social gradient in oral health in older adults

Tooth loss is associated with severe cognitive
impairment among older people: findings from a
population-based study in Brazil.

Is periodontitis a risk factor for cognitive
impairment and dementia? A case-cOntrol study.

Tooth loss associated with physical and cognitive
decline in older adults

Tooth loss and cognitive ability and
socioeconomic indicators in older adults visiting
day centers in Athens and Piraeus, Greece (cross
-sectional study)

Table 2: Explanation: The studies are mentioned chronologically.
Study no. 12, although mentioned, categorizing older people in good, fair, or poor mental status, and did not give results associating cognitive function and

dental health outcomes.

This review present epidemiologic evidence of links between poor
oral health and both prevalent and incident cognitive impairment.

The results of the pilot study revealed the social gradient in oral
health of older adults in Greece; cognitive function partly explains
the gradient in this population. Moreover, there were associations
between MMSE and oral and general health outcomes.

This study lends support to hypothesized association between tooth
loss and severe cognitive impairment. Older adults seem to be
particularly vulnerable to such effects. However, the bidirectional
association between tooth loss and severe cognitive impairment
cannot be ruled out.

No significant association was found between tooth loss and
cognitive impairment. Periodontitis appeared to be associated with
cognitive impairment after controlling for confounders such as age,
sex, and educational level.

Total tooth loss was independently associated with physical and
cognitive decline in older adults in England.

Cognitive ability was associated with tooth loss and socioeconomic
factors. The number of missing teeth was significantly negatively
correlated with the MMSE score, years of education, but significantly
positively correlated with the age of participants.

Study no. 15 is the only one that did not test for cognitive function, but it is mentioned here because it has tested for oral health and education levels.
Study no. 17 proposed six pathways for explaining associations between education and general health (not oral health).
Study no. 35 had a very small sample and individuals of young ages
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Evidence from previous research reveals associations between cognitive
ability and health and disease. Furthermore, cognitive ability is related
to age and education and associated with health, disease and mortality;
the precise role is not clear, but new studies have encouraged interest
in this subject (Signh-Manoux et al., 2005). Dietary patterns and
cognitive ability have been associated in a healthy middle-aged cohort
(Akbaraly et al., 2009) and it was found that educational achievements
are greatly influenced by cognitive ability and this in turn has an impact
on occupational status (Thienpont & Verleye, 2004).

This section includes studies that examined the association between
cognitive function and oral health status. Their results vary and some
suggest that the lower the cognitive ability (i) the more dental
treatment needs, (ii) more caries, (iii) and more edentulous people.

Some studies suggest that there is no significant association between
tooth loss and cognitive impairment (Gil-Montoya et al 2015) while
other studies reported significant differences and association between
tooth loss and cognitive ability (Stein et al, 2007;2010). Stein et al
(2007, 2010) found that the higher number of lost teeth the higher risk
of prevalence and occurrence of dementia. Total tooth loss was
independently associated with physical and cognitive decline in older
adults (Tsakos et al, 2015) and Grabe et al (2009) found significant
association between tooth loss and cognitive impairment in females
(p=0.002). Moreover, Mini Mental State Examination (MMSE) was
associated to DMFT (sig. 0.3), frequency of tooth brushing (sig. 0.2)
perceived general health (sig. 0.1), and OIDP (sig. 0.4) (Damaskinos et
al, 2014). Furthermore, cognitive ability (MMSE score) was associated
with tooth loss and socioeconomic factors. The number of missing teeth
was significantly negatively correlated with the MMSE score, years of
education, but significantly positively correlated with the age of
participants (Damaskinos et al, 2018). Lee et al (2013), found
associations between cognitive function and Oral Health-Related
Quality of Life (OHRQL) in older adults.

However, some of these studies had some limitations according to their
sample size and methodology. They examined very small and specific
sample (i.e. in one study only women). Moreover, these studies
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examined old or very old people with general health problems
complicating their functional and cognitive ability. To clarify the results
of the previous studies, new research is needed and different
methodological approach is essential.

It is a general belief that aging and death are unavoidable facts in our
life. As one become older changes on body (i.e. function), and mind (i.e.
memory) are progressively present. Studies in older people have the
limitation that general health complications like hearing or vision
impairments or medication or extensive and/or often admissions in
hospitals or nursing houses might complicate the scene.

While, the studies for oral health and cognitive function have shown an
association still there is a big gap of knowledge and further
multidisciplinary research needed in aspects of epidemiological and
clinical treatment studies (Noble et al, 2013). Oral health studies should
be advanced and investigate their association and possible mechanisms
affecting cognitive ability and oral/dental/general health outcome.

In conclusion, some new studies should be applied to enrich and
crystallize the knowledge about cognitive ability and diseases like high
blood pressure, cholesterol, diabetes, overweight and obesity, smoking
and physical activity which affect millions of people globally. Impaired
cognitive ability has been associated with poor oral health in old and
very old people and thus emphasizing the need for future studies to
illuminate the many remaining aspects kept in shade.
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2.7 Subjective Measures of Oral Health and Oral Health Quality of Life

‘Health depends on a state of equilibrium among the various factors
that govern the operation of the body and the mind; equilibrium, in turn,
is reached only when man lives in harmony with his external environment’

Hippocrates, 460 - 377 B.C.

In social epidemiology is essential to use not only clinical but also
subjective measures of health and oral health. Individuals’ feelings,
personal beliefs, and life experience are fundamental for their own
perceptions of well-being. Self-rating measures of oral health and
OHRQoL encompass not only physical, and mental domains of health,
but also social aspects and everyday functioning. Thus, in the literature,
there is an increasing volume in epidemiological studies using Self-rated
health measures and OHRQoL. The OHRQoL instruments, embrace and
record psychological wellbeing and physical fitness. These subjective
measures and multidimensional instruments, should be able to record
subjective evaluations of health and illness with consistency, reliability,
internal consistency, and validity.

Health is multidimensional, not only physical, but also mental,
emotional, spiritual and social, and all these dimensions are important
for individual’s well-being. Objective measures are mechanical methods
based on tests and laboratory reports, while subjective measures
include judgment, personal beliefs, perceived health and felt well-being.
Quality of life is the perceived quality of individual’s wellbeing, including
physical, social and emotional aspects in everyday life. The oral health
related quality of life instruments evolved to record physical fitness and
psychological well-being. The ideas of health, disease and illness have
wide social, philosophical, cultural and socio-political dimensions and
thus not only clinical but subjective measures of health are essential to
record individuals’ perceptions, feelings and well-being (Papaioannou et
al, 2011a, b; Koletsi-Kounari and Mamai-Homata, 2007; Wilson and
Cleary, 1995; Stokes 1982).

One of the first definitions to acknowledge the broad, multidimensional
nature of health introduced by the World Health Organization in 1948,
defined health as “...a state of complete physical, mental, social well-
being, and not merely the absence of disease or infirmity” (WHO, 1948).
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In 1998, WHO, health definition was expanded and defined as a
fundamental human right and a positive idea; highlighting social and
personal as well as physical capacities for everyday life (WHO, 1998).
There is a wide variety of ideas for health definition, determined by
each era’s cultural, philosophical and political influences. Thus, it is
difficult to have accurate and reliable measures for health and disease.
Health, in a wide range of views, includes not only body and physical
health, presence or absence of disease, but has personal feelings,
spiritual and psychological well-being as well (Allen 2003; Locker 1995).
According to Blaxter (1990), health includes the ideas of strength, zest,
spirit and, and a person is healthy when free from illness, can function
properly and participate in everyday life or has good physical status and
well-being (Blaxter, 1990).

Oral health is related to general health, wellbeing and quality of life.
WHO defines oral health as “a state of being free from chronic mouth
and facial pain, oral and throat cancer, oral infection and sores,
periodontal (gum) disease, tooth decay, tooth loss, and other diseases
and disorders that limit an individual’s capacity in biting, chewing,
smiling, speaking, and psychosocial wellbeing” (WHO, 2018).

Health and disease are of fundamental importance for ethical
considerations for medical provision, however their terms and
definitions are confusing. Definitions are determined by cultural views,
and thus difficult to propose for new definitions of health and disease
that will be accepted without argument (Bircher, 2005).

There are different suggestions for what health stands in for humans,
cultures and health policies. Principles of health and illness are difficult
to define; introducing or adopting a universally acceptable definition
seems an illusion, as each person has a unique sense of these terms
according to his/her values of life and culture. The word health is
derived from the Old English word for ‘heal’ which means being ‘whole’
(Naidoo & Wills, 2000) or ‘sound’ (Boruchovitch & Mednick, 2002).
Disease derives from ‘desaise’ meaning uneasiness or discomfort.
lliness indicates a condition causing harm or pain (Naidoo & Wills,
2000). The dimensions of health are physical, mental, emotional, social
and spiritual (Ebers, 1984), and societal (Daly et al, 2002). According to
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Spector (2000), health is defined as the balance of the person, both
within one’s being physical, mental spiritual, and in the outside world-
natural familial and communal, metaphysical.

The biomedical model of health is based on biological nature,
incorporates the notions of pathology, physiology and biochemistry of a
disease and human body has been seen as a machine and disease as a
fault of this machine, while the WHO definition for health is in the
holistic approach, and the social model of health. The WHO definition
for health requires complete physical, mental and social well-being
(WHO, 1948), provoked critics, characterized as ‘almost a Platonic ideal
of the Good’ (Evans and Stoddart, 1994), and its lack to explain and
associate well-being and health and the risk of medicalizing social
problems (Peter, 2004; Engelhardt, 1975). Moreover, beside the
biomedical and social models of health there are also lay beliefs and
concepts of health and illness dependent on individual beliefs and the
social impact. These lay perceptions form a definition for each one that
is not constant; on the contrary the definition of health, one has in his
youth, is flexible and will be transformed as a new one in older age,
because older people are more concerned about functioning and coping
with their everyday life (Jones, 1994).

The majority of measures and indices for health and disease (physical
and psychological), are based on health definition according to
functional ability (McDowell, 2006; McDowell and Newell 2006; 1996).
In health epidemiology, during the vyears 1980-1999, most
measurements of health were clinical but, in some studies, Self-rated
health and subjective measures for well-being and quality of life were
introduced. There were associations between clinical health outcomes
and feelings and perceptions of the individual. Being healthy is an issue,
but being able to function physically, mentally and socially are equally
important aspects for health.

Health is not only related to biological but also to social and
environmental factors (Corson et al, 1999; Locker & Ford, 1996; Slade
1997; Leao and Sheiham, 1996; WHO, 1995; Locker et al, 1994; 1988;
Locke r& Slade, 1994, 1993; Locker & Miller, 1994; Atchison & Dolan,
1990; Hunt et al, 1985; Hunt & McEwen 1980). If we use clinical
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measures the result is to measure disease and illness. But what is the
impact of disease or illness on the person’s daily life? Is there any
psychological effect that distorts and disturbs everyday living and social
life? Objective measures are mechanical methods based on tests and
laboratory reports, while subjective measures include judgment,
personal beliefs, perceived health, and felt well-being. Subjective
measures are useful to record feelings, perceptions, and subjective
ratings. Objective measures are made by experts and consider ‘strong’
but we should not believe that subjective measures are simply “soft”
(McDowell, 2006).

2.7.1 Measures of Quality of Life

Quality of life (QoL or QOL) is the perceived quality of individual’s well-
being, including physical, social and emotional aspects in everyday life.
In health care, health-related quality of life (HRQoL or HRQOL) is an
assessment of how the individual's well-being may be affected over
time by a disease, disability, or disorder. Health related quality of life
(HRQOL) has been defined as a multi-dimensional concept that embrace
a wide range of every day’s activities, related to physical, mental,
emotional, and social functioning, thus is connected to well-being,
psychological state and life satisfaction (Wilson & Cleary, 1995). Wilson
and Cleary (1995) proposed a conceptual model of dominant causal
associations of biological, social and psychological factors.

2.7.2 Subjective Measures of Health and Health Related Quality of Life

Quality of life is described as the satisfaction in one’s life that comes
from having good health, comfort, good relationships, rather than from
money and wealth.

World Health Organization (WHO) defines Quality of Life (QOL) as
individual’s perception of their position in life in the context of the
culture and value systems in which they live; in relation to their goals,
hopes, worries, measures and benchmarks. It is affected in a complex
way by the persons’ physical health, psychological state, level of
independence, social relationships, personal beliefs and their
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relationship to important features of their environment, based on their
personal judgments, perceptions and beliefs (WHO, 1995).

Quality of life as defined by WHO has a broad concept, while Health
related quality of life (HRQOL) is limited to the impact of illness on QOL.
These two measures record different aspects of health and disease
although both seize subjective perceptions and indicate well-being.

Subjective measures of health are used in epidemiological studies
because perceived health is important for both clinically measured
health and psychological factors (Singh-Manoux et al., 2006) and in
older adults Self-rated oral health was found to be a better measure of
health than of morbidity (Matthias, et al., 2007). Self-reported health
and oral health encompasses psychological aspects of how the
individual perceive his or her health and is an indicator of well-being
(Perera & Ekanayake, 2008).

2.7.3 Oral Health Related Quality of Life

Thinking of oral health, according to this holistic and broad definition of
health by WHO, then the definition for oral health should be a complete
healthy dentition meaning either 20 sound primary teeth for children
about 6 years old, or 32 permanent teeth for adults. All teeth should be
straight and sound, and no periodontal disease or other soft tissue
lesions, which results in a ‘state of physical, mental and social well-
being’ (Daly et al 2002). Dolan, 1993 and Locker, 1988 suggest their own
definitions of oral health with functional, social and well-being aspects.
According to Dolan (1993), oral health means a functional dentition,
with absence of any discomfort, allowing individuals to participate in
social life. The need to develop subjective measures of oral health
status was first proposed by Cohen and Jago (1976), who indicated the
lack of data relating to psycho-social impact of oral health problems at
that time.

Cohen and Jago (1976), reviewed existing clinical indicators for dental
use and suggested the formulation of new sociodental indicators. They
introduced new indicators that encompass social dimension of health
and disease, stretching out that dentistry, and dental care, greatly
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contribute to quality of life. The oral health-related quality of life
(OHRQoL) instruments evolved to record physical fitness and
psychological well-being. Slade & Spencer, 1994, based on Locker’s
conceptual model for measuring oral health and WHO measures,
developed OHRQol instrument with 14 items.

The oral health impact profile short form (OHIP-14) used in
epidemiological studies worldwide, for oral health related quality of life
studies, is a conceptual model for measuring oral health was proposed
by Locker (1988). Locker’s model was influenced by the World Health
Organization (WHO, 1980), suggesting complex associations of diseases,
disorders and their impacts on the individual’s well-being, affecting
everyday life; this was the base for a new era in dental and oral health
epidemiology as researchers developed instruments for subjective oral
health well-being, by eliciting the negative impact of disease and illness
(Brondani and MacEntee, 2007; Slade, 1997; Locker, 1988; 1994). The
development of the Geriatric Oral Health Assessment Index (GOHAI),
was introduced by Dolan and Atchison (1990); this is a self-reported
measure planned to assess the oral health problems of older adults and
has good reability. It has been translated and validated in many
languages including the Greek language (Gkavela, 2019).

Locker et al, (2001), in a cross-sectional study compared two OHRQL
instruments, in older adults, OHIP-14 and GOHAI; both the GOHAI and
OHIP-14 demonstrated good psychometric properties in the examined
elder population, but Cronbach’s alpha was lower for the GOHAI than
the OHIP-14, indicating lower internal consistency reliability (Locker et.
al.,2001).

2.7.4 Epidemiological studies in Greece and OHRQL

During the last two decades, researchers in Greece used different
OHRQL measures in oral health epidemiological studies (Table 3). Four
studies used the Oral Impact Profile short form (OHIP-14) (Roumani et
al, 2010; Papaioannou, et al 2011; 2015; Papagiannopoulou et al, 2012;
Polyzois et al, 2015), and two studies used the Oral Impacts on Daily
Performances (OIDP) measurement (Tsakos et al, 2001; Damaskinos et

62



al. 2014). One study used both OHIP-14 and OIDP measurements
(Stamadianos et al. 2009), while only one study used the Geriatric Oral
Health Assessment Index (GOHAI) (Gkavela et al, 2015). Tsakos et al.,
(2001), evaluated a modified index of OIDP in Greece (681 participants
— opportunistic sample) and UK (753 independently living people
participated in the National Diet and Nutrition Survey (NDNS). The
psychometric properties examined in this cross-sectional study, showed
construct validity and consistency, for the examined population 65
years and older. Their results showed that the modified OIDP is a valid
and reliable measure of oral health related quality of life in elderly
people in both countries, Great Britain and Greece. Stamadianos et al.,
(2009), examined dental patients, aged 18 years and older, in the
General Hospital of Kalymnos, a small Greek island. They used OHIP-14
and OIDP instruments to evaluate OHRQOL of these dental patients and
moreover to evaluate and compare validity and reliability of the two
measures. Their results showed that both OHIP-14 and OIDP are
suitable for the Greek people; OHIP-14 and OIDP had Cronbach’s
coefficient 0.92 and 0.84 respectively, and their scores were strongly
correlated (rs = 0.94). Roumani et al, 2010, validated the Greek version
of the oral health impact profile (OHIP-14) in adolescents (15 years old).

Papaioannou et al, 2011, in a cross-sectional study examined OHIP-14
and OHRQOL in adults 35-44 years old, in different regions of Greece.
Associations of the total OHIP-14 score and its 7 sub-scales measured
an overall weighted score of 1.1 (SD 1.9). The study showed differences
in functional limitation, handicap, physical pain, and psychological
discomfort affecting the QoL of the subjects according to region and
education. Subjects from metropolitan regions had lower OHRQL
compared to those in non-metropolitan and more years of education
indicated less impact and lower scores of OHIP-14.

Papagiannopoulou et al, 2012, tested the validity of the short form of
the Oral Health Impact Profile (OHIP-14) for use among adults aged 35
years and above, in Greece. Damaskinos et al, (2014) examined a
population of 734 elderly people from two different municipalities in
Attica area; the results demonstrated oral health inequalities and the
social gradient in clinical and subjective measures of health, according
to education, Mini Mental State Examination, (MMSE), and
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socioeconomic status. For oral health-related quality of life they used
the OIDP instrument and the results showed satisfying internal
consistency (Cronbach’s a: 0.87).

Gkavela et al, 2015, validated the Greek version of the Geriatric Oral
Health Assessment Index (GOHAI) in a population 60 years old and
above (N=100), and GOHAI scores showed satisfying internal
consistency (Cronbach’s a: 0.88). Papaioannou et al, 2015, in a
representative sample of adults aged 65-74 years old, examined oral
health related quality of life using OHIP-14 and revealed a medium
impact of oral health with a weighted OHIP-14 score of 2.1. In contrast
to their previous study in 2011, they did not find any differences
according to education. These two studies have a limitation as they had
only subjective but no clinical measures of oral health.

Polyzois et al, 2015, examined associations of OHIP-14, on new
complete denture wearers using denture adhesives, in two and four
weeks, and after 6 weeks of wearing the new set of dentures. A
summary of these studies is presented below (Table 7); the instruments
used OIDP, OHIP-14 and GOHAI, are valid and reliable measures of oral
health related quality of life for the Greek population. They captured
impairment, functional limitation, pain, discomfort and dissatisfaction
and rate of impact on physical, physiological and social performance of
every day’s life.

There is wide range of length, format and use of these questionnaires
specially designed to measure physical functioning, disability and effect
on everyday life. Health status has the quality and special features of
biological integrity, allowing the individual to work and live a personal
and family life and social interaction, with the absence of disease
(Stokes et al, 1982). Kennedy (1983), while unmasking medicine, argues
that illness, has the meaning of deviation from what is expected or
accepted as normal.

Subjective measures and self-ratings of health have been associated

with level of education, socioeconomic status and ethnicity. Poor Self-
rated health is a strong predictor of subsequent mortality, as well as, or
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better than, physical measures (Burstrom & Fredlund, 2001; Idler &
Benyami, 1997; Mossey & Shapiro, 1982).

Individuals’ feeling and perceptions of health, functional ability and
social life are fundamental for assessing health status and well-being.
Health is multidimensional and not only physical, thus mental,
emotional, spiritual and social are important for individuals’ well-being.
Oral Health Related Quality of Life (OHRQol) is a subjective measure of
health that includes a wide range of fitness, physical, functional, and
psychological well-being.
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Table 3. Measures of OHRQoL used in epidemiological studies in Greece

Author / Year

Tsakos et al, 2001

Evaluation of a modified version of the index of Oral Impacts on Daily Performances (OIDP) in elderly
populations in two European countries.

Stamadianos et al, 2009

Oral health and quality of life of dental patients in the General Hospital of Kalymnos

Roumani T et al, 2010

Validation of a Greek version of the oral health impact profile (OHIP-14) in adolescents.

Papaioannou et al, 2011

Oral health related quality of life of Greek adults: a cross-sectional study

Papagiannopoulou et al, 2012

Validation of a Greek version of the Oral Health Impact Profile (OHIP-14) for use among adults
Damaskinos et al, 2014

The social gradient in oral health in Greek older adults

Gkavela et al, 2015

Oral health related quality of life in older people: Preliminary validation of the Greek version of the
Geriatric Oral Health Assessment Index (GOHAI)

Papaioannou et al, 2015

The oral health related quality of life in different groups of senior citizens as measured by the OHIP-14
guestionnaire

Polyzois G et al, 2015

Short-term assessment of the OHIP-14 scale on denture wearers, using adhesives.
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OHRQoL Instrument

OIDP
Adults 65 and over

OHIP-14 & OIDP
Adults 18 and over
OHIP-14
Adolescents 15 years
OHIP-14

Adults 35-44years
OHIP-14

Adults 35y and over
OIDP

Adults 65y and over

GOHAI

Adults 65y or older
OHIP-14

Adults 65-74

OHIP-14
Adults



2.8 Theoretical Model

The simplified model of Adler & Snibbe (2003) as shown below (Fig. 5)
presents some of the pathways through which Socio-Economic Status
(SES) may affect health. People with higher SES are exposed to less
stress than those people with lower SES. Furthermore, there is a
difference in experiencing less psychological response to that stress.
Socioeconomic status is associated with the social and physical
environment in which people live and work. Those individuals who have
lower SES live in areas with higher pollution, and noise and accept jobs
that have more physical risks. For these reasons, they are exposed to
crowds and crime, have less social support and experience inefficient
health care and recreation facilities (Adler and Snibbe, 2003).

Figure 5. The simplified model of pathways from SES to health (Adler
& Snibbe, 2003)

EXPOSURE TO
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Cognition RESPONSES
(allostatic load) G
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Source: Simplified model of pathways from socioeconomic status (SES) to
health. Modified from Adler and Ostrove (1999)

This is the simplified model Adler & Snibbe introduced in 2003.
According to the above model, physical and social environment are
associated to SES. The lower the socioeconomic resources and means,
the higher the risk for living and working in unhealthy environment. The
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environmental (physical and social) impacts on social networks and
affective tendencies have a mediating role in the relationship between
SES and health. People in the higher levels of SES report more mastery
and control than do lower-SES individuals. Perceived control in the
working environment is very important for health as the Whitehall
studies revealed. Marmot et al (1997) found that more than half of the
associations between SES and health were because of perceived control
at work.

Behaviours are influenced by the social and physical environment and
psychological responses. Social networks influence behaviours through
social support, social influence, social engagement and providing access
to resources and materials. Differences in health-relevant behaviours
across the socioeconomic spectrum depend on the level of
encouragement or constraint of the social environment. The mediating
role of social networks and social capital was examined and despite the
reduced negative effects of poorer socioeconomic position on health
and well-being, they could partly explain the harmful effect of poverty
on health and well-being (Cattell, 2001).

For the present study, the model of Adler and Snibbe (2003), was
modified to examine the influence of psychometric factors and the
pathways of SES to health outcomes. The study has clinical outcomes
but also subjective outcomes of Self-rated oral health, Self-rated
general health, and OHRQL. The modified model is presented below
(Figure 6).
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Figure 6. Theoretical model for the study. Modified from Adler & Snibbe, 2003
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2.9 Study Rationale

The literature review, presented earlier in Chapter 2, highlights the
evolution of ageing societies and the social gradient in oral health.
During the last years a pathfinder study took place in Greece and also
examined risk indicators and oral health behaviors in adults and senior
citizens (Mamai-Homata et al, 2012) and other studies examined
OHRQL in Greek adults (Papagiannopoulou et al, 2012; Tsakos et al,
2001; Damaskinos, 2016; Gkavela, 2019)

The social gradient in physical and mental health was found among
Greek adults (Theodosiou & Zangelides, 2006). Likewise, there are no
studies examining oral health inequalities and the social gradient of
Greek elders in the light of psychometric factors, satisfaction with life,
loneliness, cognitive ability and social networks. According to the 2003
European Global Oral Health Project ‘Greece has the less indicators for
oral health (p.143) and ..has no information about oral health
determinants (p.144) ..and there are gaps about the information in
Greece’ (European Global Oral Project Final Report, 2003). Agreeing
with this statement, Mackenbach (2006) presented the results and
timelines for nine countries illuminating their policy development and
the social determinants; for Greece he lacked data and said: ‘Among the
countries included in our analysis, which was carried out in 2002,
Greece is the only one that finds itself still in a pre-measurement state’
(Mackenbach, 2006, page 231). Thus, more studies need to take place
and explain the role of psychometric measures in explaining oral health
inequalities and the social gradient.

This study will specifically investigate the potential role of cognitive
ability, social networks, loneliness, satisfaction with life and well-being
and the social gradient in oral health inequalities, in clinical measures
(OHI-S, DMFT, Missing teeth, Remaining teeth) and Self-rated oral and
general health, in an older Greek population.
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PART 2

Aim - Objectives - Hypotheses
Aim

The overall aim of this research is to explore the impact of complex
socioeconomic, psychometric and behavioural factors in oral health
inequalities. Furthermore, to establish whether there is a social
gradient in clinical and subjective measures of oral health in an older
Greek population aged 65 years and over.

Objectives
Objective 1:

To assess whether there is a social gradient between clinical oral health
and socioeconomic measures in a Greek older population.

Objective 2:

To assess whether there is a gradient between measures of subjective
oral and general health and the socioeconomic status indicators in a
Greek older population.

Objective 3:

To assess whether there is a relationship between oral health behaviors
and socioeconomic measures in a Greek older population.

Objective 4:

To assess whether the social gradient in oral health status is influenced
by psychometric factors, social networks, cognitive ability, life
satisfaction, loneliness, general health status, and subjective wellbeing.
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Hypotheses

Null Hypothesis HO: there will be no socioeconomic differences and
gradients in the examined population for clinical and subjective
measures of health; there will be no socioeconomic differences in oral
health behaviours of older people. Psychometric factors will not explain
inequalities and the gradient.

Alternative Hypotheses

Hypothesis 1: There will be social gradients in clinical measures of oral
health, tooth loss, dental caries, and OHI-S among older people in
Greece.

Hypothesis 2: There will be social gradients in subjective measures of
oral health, Self-rated oral health, and OHRQL, among older people in
Greece.

Hypothesis 3: Oral health behaviors will be associated to socioeconomic
measures, among older people in Greece.

Hypothesis 4: Psychosocial factors, life satisfaction, loneliness, social

networks and cognitive ability, will partly explain the social gradient in
oral health, among older people in Greece.
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CHAPTER 3
Methods and Material

3.1 Methods and Material

This epidemiological study has an observational, cross-sectional design
and seeks to explain the relationship between social indicators and the
oral health of aged people living in the urban area of Greater Athens,
Greece.

The sample includes adults aged 65 years and over. The sample is not
representative of the Greek population as a whole. The reasons for
selecting this age group for the study are: There are not many studies in
older adults in Greece and there is an intense demographic change and
ageing society in Greece.

Study Area and Municipalities

The study took place in two municipalities: Athens, the capital of
Greece and Piraeus (see Appendix Ill and maps). Each municipality has
day centres previously called KAPI; recently these day centers in Athens
Municipality were renamed and called “Friendship Club’. These clubs
are for the older people where they meet, talk, have coffee or tea, a
snack and moreover they have visiting doctors, nurses and a social
worker. However, Municipality of Piraeus renamed KAPI to “Club of
Love and Solidarity”. For methodological reasons and consistency all
will be referred as Day Clubs. The municipality of Athens has 20 Day
Clubs, distributed within its neighbourhoods. In Piraeus there are nine
Day Clubs within its boundaries and older people from the surrounding
areas who are citizens of that municipality are allowed to register as
members and visit every day, or as often they feel.

Athens and Piraeus are the two municipalities with the highest
population, 745,514 and 175,697 respectively.

Thus, a total of 29 Day centres in Athens and Piraeus were selected for
the study because their members have a wide range of education,
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incomes and occupations. Residents of the areas who are members of
these Day Clubs were invited to voluntarily participate in the study.

3.2 Sampling Frame and Sample Size

There are no sampling frame readily available and thus difficult and
expensive procedures to have a stratified random selection (SRS).
According to Forthofer et al. (2006), even if we were able to select SRS,
it would be quite expensive and impractical. To eliminate these
practical difficulties, the sample selection can be based on geographical
area census tract and multistage sample design. Regarding the selection
of the area, Greece has 13 administrative regions, one of them being
the Prefecture of Attica. According to the preliminary results of census
2011, in Attica lives 35.34 % of the permanent population of Greece
(Figure 7).

Figure 7. Distribution of the permanent population of Greece by region
(Census 2011)
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The selected municipalities of Athens and Piraeus are the two biggest
cities, in population size. Moreover, among ranking municipalities
according to weighted population, Athens is ranked number one and
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Piraeus number two. This is a geographical area-based participant
selection method that avoids difficulties of a stratified random selection
procedure (Forthofer et al., 2006).

3.2.1. Sample Size Calculation

The sample size calculation is based on the results of the pilot study. All
calculations were done separately for all outcome measures, clinical
and subjective (tooth loss, caries, DMF index and OHRQL), and for each
main explanatory variable (education, income and occupation) for the
best and the worst group. To take into account the effect of clustering
(Kish, 1965), a design of 1.2 is considered suitable and adequate for this
study.

One of formulas for comparison between two means (Kirkwood &
Sterne, 2003) to calculate the sample size is the one below:

(u+v) 2 (012 + 022)
n=

(M1 - H2)?

n: Minimum sample size per group

u: Power =80 %, u=0.84

v: Significant level= 5%, v=1.96

H1: Mean number group 1

H2: Mean number group 2

01: Standard deviation for group 1 (lower SES), from pilot stud
02: Standard deviation in group 2 (higher SES), from pilot study

For this research, and for practical reasons Statulator, a free online
statistical program that conducts statistical analyses, was used for
sample calculations for comparing two independent means. Statulator
used the input values of a power of 80%, a two-sided level of
significance of 5% and equal group sizes for sample size calculation and
adjusted the sample size for t-distribution. The results of the pilot study
in Municipalities of Kallithea and Psychico helped to estimate the
sample size for the main study. Health outcomes were examined for
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each explanatory variable (education, personal income and household
income). The biggest sample size required was 309, for DMFT according
to education (less than lower secondary vs lower secondary or above).
[Reference: Dhand, N. K., & Khatkar, M. S. (2014). Statulator: An online
statistical calculator. Sample Size Calculator for Comparing Two
Independent Means. Accessed 14 October 2019 at
http://statulator.com/SampleSize/ss2M.html]

These estimations provided the minimum sample size to detect
whether the stated difference exists between the two means (with the
required confidence level and power). The sample size according to
these estimations was 618. After adjusting the design factor 1.2 for
cluster sampling and over-sampling for non-response, the final sample
size reached 741.6. Thus, the total sample size should be 742 people.

3.3 Municipalities and Recruitment

Recruitment for the study was from the municipalities of Athens and
Piraeus and their Day Clubs. According to the Socioeconomic Atlas of
Greece (Maloutas, 2000) these areas and municipalities have great
differences according to occupation and job type activity, education and
land value (Appendix 1).

3.4 Study Population-Inclusion and Exclusion Criteria

All individuals participating in the study were Greek citizens living in the
Greater Athens area, in order to ensure a homogeneous sample that
avoids cultural and behavioural differences. Participants were limited to
those aged 65 years and over, members of Day Clubs, who volunteer to
participate in the study.

Participants were included in the study only after successfully
completing a pre-test of four simple cognitive screening questions; this
pre-test is an indicator that participants are able to communicate and
reply accurately and effectively. The four questions were: ‘What is the
day’, ‘What is the date’, ‘What is the year’, ‘What is the season’.
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For the clinical examination all people were excluded from periodontal
examination if they reported taking anticoagulants or with one or more
of these problems: infective endocarditis, arthroplasty surgery within
the last 6 months; congenital cardiovascular disease; heart operation
during the last months and or having prosthetic heart valve.

3.5 Interviews and Questionnaires-Data Collection Instruments

Data were collected through structured, face-to-face interviews and
clinical examinations. The interview questions were administered in the
same way for all participants. All eligible individuals were clinically
examined, as well. The examination procedure was standardized in
accordance with WHO guidelines for oral health surveys. Safety
measures and all procedures for sterilization were implemented. The
examiner also re-examined 10 percent of the participants for
intraexaminer variability. The only one examiner/researcher, has been
trained and calibrated with a senior staff of Aristotle University of
Thessaloniki (Professor Topitsoglou) as the gold standard.

Order of Clinical Examination

The examination started extra orally before the participant removes
their dentures and recorded extra-oral appearance and
temporomandibular joint assessment, i.e., symptoms and signs. Then
oral mucosa and other soft tissue lesions were recorded.

The clinical examination always started clockwise (when looking at the
subject from the front), thus from upper right moving to upper left,
then to lower left and finally to lower right (Upper right > Upper left >
Lower left> Lower right). The examination started by recording the
condition of the crowns of the teeth. While recording the coronal
condition the examiner also noted debris. The presence or absence of
any plaque was noted out first before cleaning. Having completed the
coronal condition recording, then exposed root surfaces were examined
with the same order (Upper right ->Upper left - Lower left> Lower
right). The use of a WHO CPI probe was necessary for the diagnosis of
root caries. Exposed surfaces apical of the cemento-enamel junction
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(CEJ) (or when the CEJ has been replaced by a restoration, the apical
margin of a restoration) was regarded as the root surface.

Feasibility of the Study

The interviews were applied by three trained interviewers under the
supervision of the researcher. The researcher examined all participants.
Oral health examination and interviews took place in the same day.
According to the experience of the pilot study the total estimation of
time needed to conduct the main study, was 8 to 10 months. In this
time plan holidays (summer/ Christmas/ Easter and other holidays) and
considering additional arrangements and activities (i.e. excursions,
festival days for the Day Clubs etc.) by Municipalities and Day Clubs
were considered.

3.5.1 Reliability

The design strategies and research methodology for this study was in
accordance to the “Practical guide for health researchers” WHO,
Regional Publications, Eastern Mediterranean Series 30 (WHO, 2004), in
order to reduce sources of error, both systematic and random.
Reduction of random error improves the precision of the measurement,
whereas reduction of systematic error improves the validity of the
measurement.

Training all research interviewers and the examiner was performed
before starting the study. The purposes of the training were to ensure
that everyone on the team agreed and clearly understood all criteria for
the study and be familiar on how to record and fill out recording forms.
To ensure internal consistency reliability and comparability of data and
to avoid biased answers the interviewers were trained and certain rules
for asking questions have been applied. They were instructed to point
out to participants that there are no right or wrong answers and that
the interview is not a test.

The only one examiner was calibrated with a gold standard examiner in

Greece. For this calibration procedure, Professors Kounari and Mamai
from the National Kapodistrian University of Athens provided written
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material and data for calibration and supported calibration procedures.
Calibration took place at the Aristotle University of Thessaloniki and
was introduced and applied by Professor Topitsoglou who was the gold
standard examiner. The calibration procedure was performed on
patients at the Diagnostic Clinic of Aristotle University according to the
clinical criteria of the present study. The results of the calibration
showed very good agreement for crown caries (k=0.83) and for root
caries (k= 0.86).

Reliability estimation could not be carried out for the interviews
because of ethical reasons (re-interviews could not be carried out and
not be assessed for interview and re-interview reliability estimations).
However, reliability for oral health examination was performed, and
10% of the participants were reexamined for accuracy and consistency.

For the scales used in the study we examined reliability and consistency

with Cronbach’s alpha. Satisfaction with life and Loneliness scales (with
three and four items) had good scale reliability (Table 4).

Table 4. Cronbach’s alpha

Scale N N of Cronbach’s alpha
Satisfaction with life (SWL) 743 5 0.853
Loneliness (3 questions) 743 3 0.843
Loneliness (4 questions) 743 4 0.882

These Cronbach’s alpha values in Table 4, are considered good;
according to Pavot et al (1991;1993), the Satisfaction with life scale has
good internal consistency, with a Cronbach alpha coefficient reported
of 0.85.

3.6 Questionnaire and Measures

The questionnaire has been designed so that participation in the study
will not be overly time consuming but also not compromise the quality
of the results. The questionnaire has 54 questions (see Appendix IV).
The questionnaire coverage includes:
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e Demographics

e Housing

e Employment/ occupation ISCO -08/ last main occupation

e Income/pensions/ personal income/ household income

e Education/ years of education / higher certificated/ISCED-97

e Cognitive ability/ Mini Mental State Examination

e Social participation

e Social networks

e Psychosocial factors/ loneliness/ satisfaction with life/self-
perceived age

e Self-rated general and Self-rated oral health/ OHRQL

e Behaviours/ frequency of brushing/ dental visits/ reason to go to
the dentist

e Self-reported social status; subjective social status

e Medication/ diseases/how often exercise/diet/ long standing
illness/xerostomia

For translating the questionnaires, the back-translation method was
used; questionnaires were translated into the target language by two
translators and then translated back into the source language by two
independent bilingual translators to the original questionnaire,
according to international standards (Sperber, 2004; Medical outcome
Trust, 1997).

Each participant had a single code number as the questionnaires were
anonymized. For the analysis all anonymized questionnaires were
entered in a data base and analyzed using a single code number for
each participant.

Income

Income was recorded as personal income and household income per
month before and after taxes. Furthermore, personal income was
categorized as low, medium and high. The absolute material resource
indicator of household income was equalized. Household income was
equalized according to OECD 2011 (square root scale). Quintiles were
constructed for personal and household income indicators.
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Occupation

Occupation classification was according to former last main occupation
and the International Classification for Occupation (ISCO-08), which
divides jobs into 43-unit groups. These unit groups are summed and
clustered into 130 minor groups, 43 sub-major groups and 10 major
groups, based on their similar nature and equivalence in terms of the
skill level and skill specialization required for the jobs. The top major
occupation groups are:

=

Managers

Professionals

Technicians and associate professionals

Clerical support workers

Service and sales workers

Craft and related trade workers

Skilled agricultural, forestry and fishery workers
Plant and machine operators and assemblers

. Elementary occupations

10. Army forces

©ONDUHWN

A small percentage of female participants (4.1%) reported they had
never worked. For this small percentage of females, classification was
according to the head of household’s occupation; this classification for
women has been previously used by Mackenbach and Knust (1997).
Thus, for single women who never married, classification was
performed according to father’s ISCO-08 occupation. For married
women occupation classification was according to spouse’s I1SCO-08
occupation classification. For the analysis the ten groups were merged
into four: professionals, service and shop keepers, agriculture and craft
workers, and manual workers. Three groups were formed as
professionals, nonprofessionals nonmanual and manual workers. For
the binary analysis occupation was grouped in two categories, as
manual vs non manual workers.

Education

Education was recorded as years of education, as higher certificate
attained, and as education level according to International Standard
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Classification of Education (ISCED-97). Total years of education, highest
certificate and ISCED-97 categories were used to examine educational
differences. The ISCED-97 categories are:

0=no schooling (pre-primary level of education)

1=primary level of education

2=lower level of education (lower secondary)

3=upper secondary level of education

4= post-secondary, non-tertiary education

5= first stage of tertiary education

6= second stage of tertiary education (leading to an advanced research
qualification)

For binary analysis, two groups were formed: less than lower secondary
vs. above lower secondary education.

Subjective Social Status

Subjective social status (SSS) was assessed by the McArthur social status
scale (represented as a ladder with 10 steps). This social status measure
was developed by the MacArthur Network on SES and Health to
represent and record an individual’s perception of their place on the
social ladder, which takes into account multi elements of
socioeconomic status and social position. The study participants were
shown a picture of the ladder and were asked to answer the question:
“Think of this ladder as representing where people stand in the society.
At the top of the ladder are the people who are the best-off those who
have the most money, the most education, and the most respected
jobs. At the bottom of the ladder are the people who are the worst off
who have the least money, least education and the least respected jobs
or no job. The higher up you are in the ladder, the closer you are to the
people at the very top; the lower you are, the closer you are to the
people at the very bottom. Where would you place your self on this
ladder? Please place a large “X” on the rung where you think you stand
at this time in your life, relative to other people in the society”.

For the analysis the 10 rungs (steps) were merged and created
categorical variables. A binary variable for logistic regression analysis
was created; SSS=1 refers to steps 1-4 and SSS=2 refers to steps 5 or
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above. For the multi categorical variable the ten steps were merged
into 3 categories SSS=1 (low steps 1-4), SSS=2 (middle steps 5-6), and
SSS=3 (7 or above).

Self-rated oral health. Self-rated oral health (SROH) was recorded using
a 5-point scale. The participants were asked to answer the question
“Would you say your oral health is.......? Possible answers were poor,
fair, good, very good, and excellent. For the binary analysis, the answers
were merged into two categories; excellent, very good and good were
grouped together as good; poor and fair were grouped together as
poor.

Self-rated health. Self-rated health (SRH) was recorded using a 5-point
scale. The participants were asked to answer the question “Would you
say your oral health is.......? Possible answers were poor, fair, good, very
good, and excellent. For the binary analysis, the answers were merged
into two categories; excellent, very good and good were grouped
together as good; poor and fair were grouped together as poor.

Other variables

Age. All participants were 65 years or older. For the binary analysis, two
groups were formed: 65-74 years and 75-94 years.

Gender was considered in all analyses as binary: male or female.

Marital status was recorded according to self-reported marital status,
using four categories: married, widowed, divorced or separated, and
single. For the analysis, this variable was recorded into three new
groups — married, widowed, and divorced/separated / single, and into a
dichotomous variable married vs all others.

Long-standing illness and long-standing illness limited daily activity
were scored dichotomously (yes vs no).

Social networks were recorded as the number of family members,

children, and friends they communicate and the frequency of this
communication by telephone, and how often they meet with family
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members, children, and friends. Additionally, close relations were
recorded and used in this analysis (referred as social networks).

Loneliness was assessed by the UCLA 3-ltem Loneliness scale. This scale
includes three items: ‘How often do you feel that you lack
companionship?’ ‘How often do you feel left out?” and ‘How often do
you feel isolated from others? Possible answers are hardly ever, some
of the time, and often. This scale was modified by adding one more
guestion “Do you feel loneliness?” However, for the thesis’ analysis the
UCLA 3-Item Loneliness scale was used to have comparable results with
other studies.

Satisfaction with Life (SWL): Satisfaction with life was measured through
the Satisfaction with Life Scale (Diener E, et al 1985), which includes five
items: ‘In most ways, my life is close to my ideal’; ‘The conditions of my
life are excellent’; ‘ | am satisfied with my life’; ‘So far, | have gotten the
important things | want in life’; and ‘If | could live my life over and over,
| would change almost nothing’. The participants answered using the
following 7-point scale: strongly disagree, disagree, slightly disagree,
neither agree nor disagree, slightly agree, agree, strongly agree.

Cognitive ability: For cognitive ability Mini Mental State Examination
(MMSE) — a copyright scale- was used. The MMSE is a 30-point test and
has questions about orientation, memory, attention and calculation,
language, design copying. (Folstein et al, 1975). Mini Mental State
Examination performance score was used as an indicator of cognitive
ability and not as a diagnostic tool for dementia. The higher the MMSE
score, the better the cognitive ability. The MMSE test has been
validated in the Greek population; Fountoulakis., et al. (2000), found
that MMSE score 23/24 as a cut off level for the diagnosis of dementia
in Greece, and Solias., et al. (2014), proposed the use of the 25th
percentile as a more useful cut off score in order to decrease the false
positive results.

Oral Health Related Quality of Life (OHRQL). The instrument used was
Oral Impacts on Daily Performance (OIDP).
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Oral Hygiene Index-Simplified (OHI-S): The average individual or group
debris and calculus scores were combined to produce the OHI-S.

DMFT index and total Missing teeth were recorded according to the
clinical examination procedure which was standardized in accordance
with WHO guidelines (WHO, 1997) for oral health surveys.

Time since retirement: time since retirement was recorded as the years
since the person reported being in retirement status.

Xerostomia (subjective) was recorded according to perceptions of
dryness in the mouth: “Have you felt any dryness in your mouth during
the last 6 months’, ‘Does your mouth ever feel dry when you are eating
a meal’ ‘At other times of the day?’ ‘Feel dry at night?’ ‘Does dryness in
your mouth ever cause you any of the following difficulties?’ (Possible
answers: Difficulty chewing food, swallowing food, taking medication,
when speaking, no difficulty, do not know). ‘Have you done any of the
following to relieve your dry mouth?’ (Possible answers: chewed gum to
relieve your dry mouth, sucked on hard sweets or mints to relieve your
dry mouth? Sipped water or other liquid to help you shallow dry foods?
Taken any other product or medication to relieve your dry mouth?’
“None”).

3.7 Clinical and Subjective Measures

Clinical and subjective health assessments will be used to measure two
different dimensions of health. While clinically measured health reflects
diseases as defined by health professionals, subjective health reflects
multidimensional aspect of health which include social, psychological
and economical dimensions (ldler & Benyamini, 1997); poor self-rated
health was found to be a useful measure and a strong predictor of
consequent mortality (Burstrom & Fredlund, 2001).

3.7.1 Clinical Outcomes

The oral health outcomes were recorded on a chart depicting the
prevalence of tooth loss, DMFT, gingival index, plaque index, calculus
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assessment, tooth mobility, prosthetic status and soft tissue lesions.
(However, periodontal status was not included in the analysis and the
results presented in this thesis).

Physical, physiological and clinical measures report any damage or
pathological processes i.e. caries, gingivitis, OHI-S. A survival and
longevity measure used in dentistry is tooth loss. However, these
clinical measures cannot report about functioning, satisfaction with
chewing and the psychosocial impact of oral diseases, thus other non-
clinical measures were used in this epidemiological study.

The reasons for using both measures (clinical & subjective) are that the
study will explore and analyze factors influencing perceptions of oral
health, such as socio-demographics, household income, oral health
behaviours and psychosocial, and the multidimensional model for
health. According to the WHQ's health definition, oral health is not only
having strong intact teeth but it is also fundamental for well-being and
an essential undivided part of general health.

3.7.2 Subjective — Non-Clinical Outcomes

Subjective measures (perceptions, feelings, OHRQL, and behaviours)
were recorded according to the individual participants’ self-reports.
Subjective social status was measured by the McArthur social status
scale (10 steps). Self-rated health (Self-rated oral and Self-rated general
health) were classified as excellent, very good, good and fair/poor. Self-
rated health is a subjective outcome measure widely used in studies
and has been associated with level of education, socioeconomic status
and ethnicity.

3.8 Ethics

For the study all ethical considerations were of high priority for the
study, such as confidentiality, data protection. A written informed
consent from the participants was provided. Their participation was
voluntarily. Participants were informed from the beginning that that
they can withdraw at any time. All participants were informed for the
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purpose of the study and they participated by their free consent.
Questionnaires were anonymous with only a code number for each
participant.

The European Union (EU) data protection was ensured. The research
was in line with The National and Kapodistrian University of Athens
procedures. All data were locked and stored; all computer files are
password protected and participants details anonymized and under the
responsibility of the researcher. The study received ethical approval
from the Dental School of Athens University (253/27-01-2015).

3.9 Data Analysis

Data analysis included descriptive statistics means, Standard Deviation
(SD), ranges and frequency distribution to describe the characteristics
of the sample. Data was tested for normality using a Kolmogorov-
Smirnov Test, and a Student’s T-Test was used for analysis of normally
distributed continuous data. The differences in continuous outcomes
normally distributed, such as differences in means for decayed, missing
and filled teeth, were tested, using a t-test. Categorical outcomes with
five or more rating scales were analyzed using chi-square tests. Means,
standard deviations and standard errors of the means of these variables
were computed within age groups, and other variables. Correlations
were examined using the Pearson’s correlation and Spearman’s Rho
correlation tests. Categorical variables were compared using x2 test of
independence.

Linear regression (or/and Poisson regression) was performed to analyze
the relationship between dependent continuous and independent
variables or count data for continuous variables. Logistic regression was
used for dichotomous oral health outcomes. Multinomial Regression
and General Linear Models (GLM) were used for the appropriate
dependent variables. Continuous dependent variables were analyzed
with GLM and Multinomial logistic regression was used for categorical
dependent variables with more than two categories. All assumptions
were tested and there were no violations.
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According to the theoretical model of the study, as shown in figure 6
(page 62), the explanatory variables of SES were income, education,
occupation, subjective social status; these variables were tested for
their effects on oral health outcomes (clinical and subjective), Self-rated
health (oral and general health), health-related behaviours, social
networks and psychosocial factors.

Descriptive  statistics, Univariate analysis, Multinomial logistic
regression, chi-square and Logistic regression were performed to
examine socioeconomic inequalities in clinical measures of oral health.
In the analysis we examined DMFT, total missing teeth and OHI-S as the
dependent variables. Explanatory variables were income, education,
occupation and subjective social status. Dummy variables were created
for logistic regression, when necessary. There were no missing data for
the examined variables.

First, the distribution of all oral health outcomes, health-related
behaviours and all explanatory factors (income, education, occupation
and subjective social status), were examined. Second, the adjusted
(binary) relationship between oral health and SES were tested. Third,
regression models to measure the relationship between oral health and
SES, adjusting for age, gender, municipality, and living alone, were
conducted.

Furthermore, psychosocial factors, social networks and oral health-
related behaviours were introduced to the regression models to assess
if this explains the socioeconomic variation in oral health. Associations
were considered as significant when p< 0.05. Statistical analysis was
carried out using the Statistical Package for Social Sciences (SPSS)
version 24.0 Programme.
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CHAPTER 4

Results

Participants were men and women from two Municipalities. According
to the data analysis and demographics of sample characteristics in the
examined population, there are differences in the two Municipalities;
the results are shown in Tables 5 and 6, below.

Table 5. Sample characteristics and demographics of the study
participants in the Municipalities of Athens and Piraeus (N=743)

N %
Gender Male 354 47.6%
Female 389 52.4%
Municipality Athens 528 71.1%
Piraeus 215 28.9%
Age group 65-74 365 49.1%
75-94 378 50.9%
Living alone yes 336 45.2%
no 407 54.8%
Marital status Married 318 42.8%
Widowed 358 48.2%
Divorced 35 4.7%
Single / never married 32 4.3%
less than lower secondary 498 67.0%
ISCED_97
above lower secondary 245 33.0%
professionals 37 5%
technlc!ans and associate 47 6.3%
. professionals
Occupation
clerks 59 7.9%
shop and r:narket 169 22.7%
sales/service
agriculture and craft 159 21.4%
workers
plant and machine 272 36.6%
operators
Household income <800 euro per month 294 39.6%
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>800 euro per month
Personal income <600 euro per month
>600 euro per month
good oral health index
OHI-S not good oral index
edentulous
0 teeth (edentulous)
1-10 teeth
11-20 teeth
>20 teeth

Remaining teeth

449
261
482
475
64
204
204
143
231
165

60.4%
35.1%
64.9%
63.9%
8.6%
27.5%
27.5%
19.2%
31.1%
22.2%

Table 5 presents the sample characteristics and demographics of the
study participants; the prevalent population was from municipality of
Athens, female and widowed. The majority reported being in the
second household income quintile, having less than lower secondary
education, being plant and machinery operators, with good oral health
index, and retained between 11 to 20 teeth.

Table 6 shows the demographics for the two municipalities, comparing
participants from Athens and Peireuas. There were statistically
significant differences for gender, age group, household income,

occupation, and remaining teeth.
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Table 6. Comparing demographic characteristics in the two

municipalities of Athens and Peireuas (N=743)

Variables Municipality p
Athens Peireuas

Gender male 225(42.6%) 129(60%)

female 303(57.4%) 86(40%) p<0.001
Age group 65-74 274(51.9%) 91(42.3%)

75-94 254(48.1%) 124(57.7%) p=0.018
Living alone yes 233(44.7%) 100(46.5%)

no 292(55.3%) 115(53.5%) p=0.652
Marital status  married 220(41.7%) 98(45.6%)

widowed 260(49.2) 98(45.6%)

other 48(9.1) 19(8.8%) p=0.612
Education Less than lower  363(68.8%) 135(62.8%)

;fgsg\fg“cati°” 165(31.2%) 80(37.2%) p=0.117
it'fc’gfszdd Bottom quintile  69(13.1%) 68(31.6%)

Second quintile 138(26.1) 98(45.6%)

Third quintile 87(16.5%) 31(14.4%)

Fourth quintile 119(22.5%) 7(3.3%)

Top quintile 115(21.8%) 11(5.1%) p<0.001
Occupation f;ﬁ’;ifﬁ:;’;‘j's/ 99(18.8%) 44(20.5%)

Service workers  131(24.8%) 38(17.7%)

aC;: u/lture 123(23.3%) 36(16.7%)

z::::a/ t'zfscmne 175(33.1%) 97(45.1%) p=0.005
Missing teeth  Mean (SD) 19.64 (5D 9.526) 21.00(SD9.545)  P=0.058
DMFT Mean(SD) 21.3(SD7.970) 22.84(SD7.815)  p=0.079
f:e";f'”'”g ?etdeeerfrulous) 143(27.1%) 61(28.4%)

1-10 teeth 90(17.0%) 53(24.7%)

11-20 teeth 171(32.4%) 60(27.9%)

>20 teeth 124(23.5%) 41(19.1%) p<0.001
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4.1 Results for Objective 1

To assess whether there are inequalities and a social gradient between
clinical oral health and socioeconomic measures in a Greek older
population. Subjective social status (SSS) is positively correlated with
income, education and health, and negatively correlated to occupation,
gender, municipality, and age. Only income and education have a
medium correlation; all other correlations are weak, meaning that
variables are independent from another. (Table 7).

The results of examining OHI-S, DMFT, Missing teeth and associations
with socioeconomic factors are presented in the next tables. Table 8
shows the results for Logistic regression predicting likelihood of
reporting oral hygiene (poor vs. good). The analysis was performed in
two different models for each predictor, Model 1 and Model 2. All
socioeconomic factors examined were predictors of reporting oral
hygiene as poor (p < 0.05) (Table 8).

Table 7. Correlations between SES indicators and independent variables

SSS :?:g;:e:old Education Occupation
Gender -0.004 -0.222%** -0.265** 0.002
Municipality -0.035 0.004 0.054 0.070
Age group -0.095**  -0.081* -0.080* 0.021
Living alone 0.135%* 0.433** 0.168** -0.079*
Long standing illness 0.054 0.094* 0.078* -0.009
Diagnosed Heart disease 0.105%** 0.016 0.059 -0.089*
Diagnosed Diabetes 0.015 0.046 0.052 0.010
Edentulous/Dentate 0.196** 0.188** 0.180%** -0.112%**
SSS - 0.278** 0.309**  -0.263**
Household income 0.278** - 0.410**  -0.279**
Education 0.309**  0.410** - -0.473%*
Occupation -0.263**  -0.279** -0.473** -

*p<0.05, **p<0.01

Gender (0O=male, 1female), municipality (O=Athens, 1=Peireuas), Age (0=65-74,
1=75--94), living alone (O=yes, 1=no), heart disease (O=yes, 1=no), diabetes
(O=yes, 1=no)

Spearman’s correlation
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Logistic regression models were performed to examine OHI-S considering
the effect of the explanatory variables of the study; dummy variables were
created. The dependent variable OHI-S had values 0 or >0 (good or poor
oral hygiene). Household income quintiles, education, occupation and
subjective social status were examined in two models: Model 1 was
adjusted for gender, municipality, age, and living alone. In Model 2,
frequency of brushing teeth or dentures was entered in the analysis,
because it is important for oral hygiene. Thus, Model 2 was adjusted for
gender, municipality, age, living alone and frequency of brushing teeth.
The results of these Logistic models are summarized in Table 8. All models
were checked for ‘goodness of fit’. In all models” Omnibus test significance
was less than 0.05 (p< 0.05), and Hosmer & Lemeshow test also supported
each model and had p value greater than 0.05 (p> 0.05). All socioeconomic
factors examined (education, household income, personal income,
occupation, and SSS), were predictors of reporting oral hygiene as poor.
Subjective social status was used as a binary variable (low steps 1-4 and
higher steps 5—10). Occupation was in three categories (professionals,
nonprofessionals-non manual, and manual workers).

Table 8. Logistic regression predicting likelihood of reporting oral

hygiene poor
Model OR 95% Cl p
Household income Model1 0486  0.257-0.919 0.026*
bottom quintile Model2 0489  0.258-0.925 0.028*
Personal income Model1 0439  0.275-0.700 0.001**
bottom quintile Model 2 0439  0.275-0.701 0.001**
Education Model1 0538 0.378-0.766 0.001**
less than lower secondary Model 2 0.546 0.383-0.777 0.001**

Model1 1.703  1.092-2.656 0.019*
Modell 1.677 1.075-2.617 0.023*
Model1 0.469  0.340-0.647 <0.001***

Occupation (manual)

Subjective Social Status
(low; steps 1-4) Model2 0470  0.340-0.649 <0-001***

*p<0.05, **p<0.01, ***p<0.001

Model 1 adjusted for: gender (male), municipality (Athens), age (65-74y), living
alone (yes).

Model 2 adjusted for: gender (male), municipality (Athens), age (65-74y), living
alone (yes), and frequency of brushing teeth or dentures.
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Clinical outcome of missing teeth (dependent variable)

To examine predictors for missing teeth, income inequalities and the
social gradient, income was recoded according to income quintiles.
General Linear Models (GLM) was performed to compare differences
among the groups examined and variables, according to household
income quintiles (bottom quintile, second quintile, third quintile, fourth
quintile and top quintile). The results confirm income inequalities and
the social gradient which is linear from the bottom, up to the third
income quintile. This is established from the results of analysis of
variance missing teeth (mean in each quintile), are gradually faded out
as the income quintile raises into higher income; ANOVA sum of
squares=5339.008 df 4, F=15.822, p<0.001. Mean value of missing
teeth is decreasing as income increases; there was a gradient-linear
shape, from the bottom to the top quintile. Post-hoc comparisons
using the Tukey HSD test indicated that the mean score (for missing
teeth) for those in the bottom quintile (M=23, SD=8.267) and those in
the second quintile (M=22.87 and SD= 9.407) had mean scores
statistically different from those in the fourth and the top quintile
(M=17.92, SD=9.477 and M=16.54, SD=8.943) respectively. Those in the
third quintile (M=20.26, SD= 9.417) had mean scores of missing teeth
significantly different from those in the top quintile. Those in fourth
income quintile had mean scores significantly different from those in
the bottom and second quintile; while those in the top income quintile
had mean scores significantly different from those in the bottom,
second and the third quintile.

The GLM analysis revealed that household income quintiles and
education level have a significant impact on the number of missing
teeth and revealed the impact of household income (in quintiles) and
education level and associations for the number of missing teeth (Table
9). Missing teeth and household income quintiles had a linear pattern of
gradient; the higher the number of missing teeth, the lower the
household income (Figure 8). Mean number of missing teeth was 20,03
(SD 9.545) in the total sample N=743 (Figure 9).
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Table 9. Missing teeth and socioeconomic inequalities according to household income (quintiles)
and education level.

B Std. Error 95% Wald ClI Wald Chi-Square df p
Model 1 (Household income)
Bottom quintile 6.088 1.2613 3.616-8.560 23.298 1 <0.001 ***
Second quintile 4.632 1.0352 2.603-6.650 20.019 1 <0.001 ***
Third quintile 3.187 1.0387 1.151-5.222 9.413 1 0.002 **
Fourth quintile 1.541 0.9396 -0.300-3.383 2.691 1 0.101
Top quintile 0®
Model 2 (Education)
Education 1 5.042 0.681 3.708-6.376 54.850 1 <0.001 ***
Education 2 Oa

*p<0.05, ** p<0.01, ***p<0.001
Dependent variable: missing teeth.

a. Set to zero because this parameter is redundant.

GLM analysis

Models 1 and 2: adjusted for gender, municipality, years in pension, long standing illness, living alone, marital status, OHRQL
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Missing teeth according to household income
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Occupation, Subjective Social Status and Missing teeth

The results of logistic regression for examining missing teeth and
occupation and Missing teeth and Subjective Social Status are
presented in Table 10; there was a statistically significant difference for
missing teeth according to occupation (occupation categories: 1=
professional, 2= nonprofessional-non manual, 3=manual workers). For
the first category occupation 1, p< 0.001, for occupation 3, p= 0.003;
there was no statistically significant difference for the second group of
occupation (p= 0.293). Models adjusted for gender, municipality, age
group, and living alone. Subjective social status is also a significant
predictor for missing teeth; the lower the SSS, the higher number of
missing teeth (p< 0.001).

Table 10. Logistic regression. Missing teeth, occupation and Subjective

Social Status
B Std. Error Wald df p OR 95% Cl

Model 1 (Occupation)

Occupation 1 1.294 0.234 30.675 1 <0.001 ***3.65 2.308-5.768
Occupation 2 0.250 0.238 1.105 1 0.293 1.29 0.805-2.049
Occupation 3 0.699 0.232 9.063 1 0.003** 201 1.276-3.173
Model 2 (SSS)

SSS (low steps 1-4) -1.022 0.243 17.648 1 <0.001*** 0.36 0.223-0.580

*p<0.05% **p<0.01, ***p<0.001

Models 1 and 2; Adjusted for: Gender (male), Municipality (Athens), Age=65-74y, Living
alone (yes)

Occupation: 1=professionals, 2=non-professional non manual, 3=manual workers
Occupation 1=professionals, 2= nonprofessionals non manual, 3= manual workers

97



Clinical outcome DMFT

Analysis for DMFT and socioeconomic inequalities are presented in
Tables 11-15, below.

Generalized Linear Model analysis was performed and calculated the
between subject effects for DMFT (dependent variable) by household
income, education level, occupation and SSS. For the analysis income
was according to Household income equivalized in categories of less
than 600 euro, 600-799, 800-999 and 1000 euro and over. Occupation
ISCO categories were merged as: 1=professionals, 2=service workers
and shop sales; 3=craft and agriculture workers, 4=plant and machine
operating workers.

Results in Table 13 revealed household income, and education
inequalities for DMFT; the models were adjusted for gender, age,
municipality and living alone. The results represented all participants,
dentate and edentulous (N=743). However, statistical analysis was
performed for dentate participants, as well. There were statistically
significant differences for household income and education inequalities
for DMFT in dentate participants.

The results of GLM for DMFT, in Table 12 shows that there is no
statistically significant effect for municipality in the whole sample
(N=743), while there was a statistically significant effect for: gender,
age, household income <600, and education levels of no schooling and
primary education (p< 0.001). Moreover, statistically significant effect
was found for living alone (p= 0.008), household income 600-799 (p=
0.016), lower secondary education level (p= 0.010) and upper
secondary education (p= 0.035). The results of GLM for DMFT, only for
dentate participants (n = 539), showed a statistically significant effect
for municipality (p= 0.003), gender, age, and education levels no
schooling and primary (p< 0.001). Household income had a significant
effect only for the first category <600 (p= 0.09) (Table 11).

To examine the effect of household income without the effect of

education (and education without the effect of income) another
analysis was conducted. GLM for DMFT were performed with
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household income and education level as the only socioeconomic
variable each time in the model. The results are statistically significant
for all categories of household income (Table 12) and for all levels of
education (Table 13).

Furthermore, the analysis included occupation and SSS as explanatory
variables. All models were adjusted for gender, municipality, age group,
and living alone, yet again. (Tables 14 and 15). Statistical analysis was
performed for occupation to explore differences for DMFT index.
Generalized Linear Model for DMFT by occupation and other predictors.
The results are statistically significant for DMFT and occupation (p=
0.001). Table 15 shows DMFT by SSS in all participants, and in dentate
participants. The model revealed the strong effect of age and Subjective
social status for DMFT (p< 0.001) in both dentate and all participants.
Furthermore, municipality was statistically significant (p= 0.027) in
dentate participants.
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Table 11. DMFT inequalities by Household income and education level, in all participants (N=743)
and in dentate participants (n=539)

All participants N=743 Dentate participants n=539

B Std. Error S\(;\Szlfeihelst p B Std. Error S\:{Jaalfeahelst p
Gender 3.626 0.576 39.523 <0.001 *** 1,729 0.531 10.613 <0.001 ***
Municipality -0.510 0.569 0.800 0.371 -1.519 0.512 8.785 0.003 **
Age -3.201 0.533 36.074 <0.001 ***  -1.719 0.468 13.493 <0.001 ***
Living alone 1.660 0.622 7.128 0.008 ** 0.168 0.570 0.088 0.767
Household income <600 3.362 1.033 10.598 0.001 ** 2.433 0.935 6.773 0.009 **
Household income 600-799 2.054 0.853 5.794 0.016 * 0.513 0.755 0.462 0.497
Household income 800-999 1.235 0.753 2.689 0.101 0.468 0.628 0.556 0.456
Education 0 8.308 1.137 53.341 <0.001 ***  7.597 0.999 57.767 <0.001 ***
Education 1 5.248 1.000 27.539 <0.001 *** 57253 0.845 38.647 <0.001 ***
Education 2 2.998 1.166 6.615 0.010 * 3.538 0.967 13.387 <0.001 ***
Education 3 2.391 1.131 4.469 0.035 * 2.309 0.942 6.011 0.014 **

*p<0.05, **p<0.01, ***p<0.001

Generalized Linear Model for DMFT by gender, municipality, age, living alone, Household income and Education level.
Education ISCED-97: 0 =no schooling, 1=primary, 2=lower secondary, 3= upper secondary
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Table 12. DMFT by household income in dentate participants (n= 539), without the effect of education.

B Std. Error Wald Chi-Square Test p
Gender 0.554 0.541 1.051 0.305
Municipality -1.265 0.542 5.450 0.0.20 *
Age -2.013 0.595 1.522 <0.001 ***
Living alone -0.230 0.599 0.147 0.701
Household income <600 4.851 0.941 26.587 <0.001 ***
Household income 600-799 2.826 0.740 14.567 <0.000 ***
Household income 800-999 1.962 0.637 9.488 0.002 **
Household income >999 a

*p<0.05, **p<0.01, ***p<0.001

Generalized Linear Model for DMFT by gender, municipality, age, living alone, Household income.
a. Set to zero because this parameter is redundant.
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Table 13. DMFT by education level in dentate participants (n= 539) without the effect of household income

B Std. Error Wald Chi-Square Test p

Gender 1.609 0.531 9.158 0.002 **
Municipality -1.522 0.516 8.715 0.003 **
Age -1.720 0.471 13.316 <0.007 ***
Living alone 0.613 0.501 1.496 0.221
Education 0 8.142 9.430 74.550 <0.001 ***
Education 1 5.603 0.803 48.677 <0.001 ***
Education 2 3.864 0.947 16.654 <0.001 ***
Education 3 2.420 0.943 6.582 0.010 *

*p<0.05, **p<0.01, ***p<0.001

Generalized Linear Model for DMFT by gender, municipality, age, living alone, Household income and
Education level.

Education ISCED-97: 0 =no schooling, 1=primary, 2=lower secondary, 3= upper secondary
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Table 14. DMFT by occupation in all participants (N=743) and in dentate participants (n=539).

All participants (N=743) Dentate participants (n=539)

B Std. Error _\I{\é:!cd Chi-Square p B Std. Error \S/\éil;jrgjl'i(;_st
Gender 1.990 0.579 11.825 0.001 ** 0.153 0.5300 0.083 0.773
Municipality -0.261 0.603 0.188 0.665 -1.210 0.543 4.961 0.026 *
Age -3.885 0.555 48.968 <0.001 ***  -2.076 0.493 17.726 <0.001 ***
Living alone 2.463 0.568 18.768 <0.001 ***  0.545 0.530 1.072 0.300
Occupation 1 -4.400 0.755 33.972 <0.001 ***  -3.935 0.662 35.346 <0.001 ***
Occupation 2 -1.896 0.718 6.969 0.008 ** -1.365 0.648 4.440 0.035 *
Occupation 3 -1.951 0.735 7.055 0.008 ** -1.835 0.661 7.699 0.006 *
Occupation 4 a . : . a

*p<0.05, ** p<0.01, *** p<0.001
a. Set to zero because this parameter is redundant.

Generalized Linear Model for DMFT by gender, municipality, age, living alone, and Occupation.

Occupation 1 =professionals, 2= service workers and shop sales, 3= craft and agriculture workers, 4=plant and machine operating workers
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Table 15. DMFT by Subjective Social Status (SSS) in all participants and in dentate participants.

All participants (N=743) Dentate participants (n=539)
Wald Chi- Wald Chi-

B Std. Error Square Test p B Std. Error Square Test
Gender 1.973 0.575 11.781 0.001 ** 0.217 0.536 0.164 0.685
Municipality -0.347 0.595 0.340 0.560 -1.205 0.544 0.4906 0.027 *
Age -3.662 0.552 43.981 <0.001 *** -1.971 0.497 15.718 <0.00] ***
Living alone 2.278 0.566 16.180 <0.001 *** 0.565 0.530 1.135 0.287
SSS1 4.844 0.786 37.973 <0.001 *** 3.402 0.702 23.459 <0.00] ***
SSS 2 1.946 0.743 6.852 0.009 ** 1.488 0.638 5.446 0.020 **
SSS 3 a . . . a

*p<0.05, **p<0.01, ***p<0.001
a. Set to zero because this parameter is redundant.
Generalized Linear Model for DMFT by gender, municipality, age, living alone, and SSS.

5551 =low 1-4, SSS 2= middle 5-6, 5SS 3= high 7-10
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4.2 Results for Objective 2

To assess whether there is a gradient between measures of
subjective oral health and the social status indicators in a Greek
older population. The results of statistical analysis, performed to
examine socioeconomic differences and subjective oral health
through logistic regressions models and descriptive statistics, are
presented below in Tables 16-21.

Self-rated oral and general health

Tables 16 and 17 show percentages of Self-Rated Oral Health
(SROH), Self-Rated Oral Health (SRH), and Satisfaction with life in
all participants (dentate and edentulous) for the examined
independent variables.

Table 18 shows associations (Cramer’s’ V) between SROH, SRH,
SWL and clinical health, OHRQL and health behaviors in all
participants. Long-standing illness, long-standing illness limited
daily activity, and remaining teeth associations were statistically
significant for the three dependent variables (SROH, SRH, and
SWL).

DMFT was statistically significant only for SROH, while reason for
dental visits was statistically significant for only SWL. OHRQL was
significant for SROH and SRH.

Associations between SROH, and SRH (dependent variables), were
statistically significant for all the independent variables examined,
except for municipality. Thus, age, gender, SSS, household income,
education level and occupation were statistically significant for
SROH. For SRH gender, SSS, household income, education level and
occupation were statistically significant. For SWL only age,
municipality and SSS were statistically significant (Table 18).
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Table 16. Self-rated oral health, Self-rated health, and satisfaction
with life in dentate and edentulous participants

SROH poor N (%)

SRH poor N (%)

SWL low N (%)

Gender

Municipality
Long-standing illness
Limited daily activity
Age

Living alone

Marital status

Male

Athens

Yes

Yes

65-74 years
Yes

Married
Widowed
Single/divorced

Edentulous
45 (68.2%)
49 (74.2%)
21 (31.8%)
16 (24.2%)
19 (28.8%)
37 (56.1%)
21(31.8%)
42 (63.6%)
3 (4.5%)

Dentate
76 (39.2%)

134 (69.1%)
49 (25.3%)
36 (18.6%)
109 (56.2%)
87 (44.8%)
85 (43.8%)
88 (45.4%)
21 (10.8%)

Edentulous
42 (50.6%)
63 (75.9%)
34 (41.0%)
22 (26.5%)
31 (37.3%)
47 (56.6%)
29 (34.9%)
48 (57.8%)
6 (7.2%)

Dentate

68 (36.6%)
136 (73.1%)
64 (34.4%)
52 (28.0%)
105 (56.5%)
76 (40.9%)
80 (43.0%)
84 (45.2%)
22 (11.8%)

Edentulous

51 (67.1%)
43 (56.6%)
19 (25.0%)
14 (18.4%)
16 (21.1%)
51 (67.1%)
19 (25.0%)
56 (73.7%)
1(1.3%)

Dentate

72 (49.0%)
87 (59.2%)
43 (29.3%)
25 (17.0%)
69 (46.9%)
63 (42.9%)
69 (46.9%)
59 (40.1%)
19 (12.9%)
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Table 17. Self-rated oral health, Self-rated health and satisfaction with life in dentate and edentulous participants

SROH poor N (%) SRH poor N (%) SWL low N (%)
Edentulous Dentate Edentulous  Dentate Edentulous Dentate
<600 14 (21.2%) 31 (16.0%) 16 (19.3%) 29 (15.6%) 11 (14.5%) 24 (16.3%)
Household 600 to 799 26 (39.4%) 57 (29.4%) 26 (31.3%) 58 (31.2%) 40 (52.6%) 40 (27.2%)
income (euros/ month) 800 to 999 22 (33.3%) 74 (38.1%) 30(36.1%) 66 (35.5%) 20(26.3%) 50 (34.0%)
>999 4 (6.1%) 32 (16.5%) 11(13.3%) 33 (17.7%) 5 (6.6%) 33 (22.4%)
Subjective social status Low 43 (65.2%) 75 (38.7%) 48 (57.8%) 73 (39.2%) 59 (40.1%) 53 (69.7%)
Education level <Lower secondary 57 (86.4%) 143 (73.7%) 66 (79.5%) 133 (71.5%) 93 (63.3%) 67 (88.2%)
Occupation Manual 58 (87.9%) 166 (85.6%) 73 (88.0%) 156 (83.9%) 120 (81.6%) 74 (97.4%)
Non manual 8 (12.1%) 28 (14.4%) 10 (12.0%) 30 (16.1%) 27 (18.4%) 2 (2.6%)
- Occasionally / 65(98.5%) 164 (84.5%)  80(96.4%) 155(83.3%) 127 (86.4%) 74 (97.4%)
Reason for dental visits when in trouble
Regularly 1(1.5%) 30 (15.5%) 3 (3.6%) 31 (16.7%) 20 (13.6%) 2 (2.6%)
- 1-10 - 65 (33.5%) - 65 (34.9%) - 48 (32.7%)
?deemn:;'t‘g;g teeth 11to19 - 62 (32.0%) - 46 (24.7%) - 41 (27.9%)
20to 31 - 67 (34.5%) - 75 (40.3%) - 58 (39.5%)
OHRQL Has an impact 34 (51.5%) 95 (49.0%) 35 (42.2%) 66 (35.5%) 47 (32.0%) 27 (35.5%)
Has no impact 32 (48.5%) 99 (51.0%) 48 (57.8%) 120 (64.5%) 100 (668.0%) 49 (64.5%)
OHI-S (dentate) Not good - 68 (35.1) - 65 (34.99%) 59 (40.1%) -
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Table 18. Associations of Self-rated Oral Health (SROH), Self-rated Health (SRH) and Satisfaction with Life (SWL),
clinical, health, OHRQL, Health behavior, demographic and socioeconomic status. (Cramer's V)

SROH SRH SWL
All participants
Long-standing illness 0.13 ** 0.31 ** 0.13 **
Limited daily activity 0.14 ** 0.31 ** 0.08 **
DMF 0.23 * 0.21 0.23
OHI-S 0.05 0.09 0.09
Remaining teeth 0.17 ** 0.17 ** 0.19 *
OHRQL 0.309 ** 0.12 ** 0.04
Reason for dental visits 0.04 0.03 0.08 **
Dentate participants
Age 0.13 ** 0.01 0.12 **
Gender 0.15 ** 0.16 ** 0.08
Municipality 0.07 0.04 0.17 **
Subjective Social Status 0.12 ** 0.17 ** 0.17 **
Household income 0.14 ** 0.16 ** 0.12
Education level 0.20 ** 0.24 ** 0.01
Occupation 0.15 ** 0.11 ** 0.04

* p<0.05, ** p<0.01, *** p<0.001
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Summary models for socioeconomic factors and SSS, SROH and SRH,
and the results of logistic regression models for SROH and SRH for each
socioeconomic variable are shown in Table 18. Household income,
education level, occupation and subjective social status were predictors
and determinants of both SROH and SRH. For all logistic regression
models, the Omnibus Tests of Model Coefficients sig was less than 0.05,
and the Hosmer and Lemeshow test’s significant values were greater
than 0.05. Model was adjusted for gender, municipality, age group and
living alone.

Table 19 shows significant associations between objective
socioeconomic factors (household income, education, occupation) and
subjective social status (SSS) predicting SROH and SRH. This Table
summarizes the results of Logistic regression for Self-rated oral and
Self-rated health (poor vs. good).

Education and SSS were the strongest predictors for SROH and
remained significant in the four models. SSS was significant for SRH as
well, and remained significant in the examined models (Table 20).

The results for household income, less than 600 per month, were
significant only for the first two models; when SWL was introduced in
the third model, and SROH in the fourth model, at that point household
income was not statistically significant for predicting SROH. However,
household income (600-799), remained statistically significant in the
four models, predicting SRH, while for SROH household income was
significant in the first three models (Table 20).

Table 21 summarizes the results of the logistic regression and
predictors of SWL, in dentate participants. In the final logistic regression
model for SWL, the independent variables that remained statistically
significant were gender (male), municipality (Athens), long-standing
iliness (yes), SSS (low steps) and loneliness (very often).
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Table 19. Predictors of Self-rated Oral Health (SROH) and Self-rated Health (SRH) in dentate participants (N=539)

SROH (poor vs good)

SRH (poor vs good)

OR (95% Cl) SE p OR (95% Cl) SE p
Household Income (a) 0.019 * 0.001 **
<600 0.393(0.196-0.787) 0.354 0.008 ** 0.388 (0.192-0.785) 0.360 0.008 **
600-799 0.464 (0.265-0.810) 0.285 0.007 ** 0.419 (0.239-0.737) 0.288 0.003 **
800-999 0.765 (0.466-1.255) 0.253 0.289 1.011 (0.614-1.667) 0.255 0.965
Education (a) 0.453 (0.303-0.678) 0.206 <0.001***  0.584 (0.392-0.871) 0.203 0.008 **
Occupation (a) 0.50 (0.312-0.801) 0.241 0.004 ** 0.617 (0.388-0.980) 0.237 0.041 *
Subjective social status  0.503 (0.343-0.738) 0.196 <0.001 *** 0.496 (0.337-0.729) 0.197 <0.001

*p<0.05, **p<0.01, ***p<0.001
(a)Model adjusted for age (65-74 years), gender (male), municipality (Athens), living alone (yes).

Education=less than a lower secondary education vs lower secondary or higher

Occupation=manual workers vs non manual workers

Subjective social status= low (steps 1 —4)
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Table 20. Associations between objective socioeconomic factors and Subjective Social Status (SSS) for predicting
Self-rated Oral Health (SROH) and Self-rated Health (SRH) (N=743). Results of logistic regression models for
associations of objective socioeconomic measures predicting SROH and SRH

Model SROH poor vs good SRH poor vs good
OR 95% Cl p OR 95% Cl p
Household income Model 1 0.393 0.196-0.787 0.008 ** 0.388 0.192-0.785 0.008 **
<600 euros per month Model 2 0.493 0.242-1.007 0.052 0.459 0.222-0.951 0.036 *
Model 3 0.532 0.258-0.1.097 0.088 0.499 0.238-1.046 0.066
Model 4 0.612 0.291-1.290 0.197 0.562 0.262-1.207 0.140
Household income Model 1 0.464 0.265-0.810 0.007 ** 0.419 0.239-0.737 0.003 **
600-799 euros per month Model 2 0.521 0.295-0.920 0.025 * 0.458 0.258-0.812 0.008 **
Model 3 0.535 0.302-0.949 0.032 * 0.468 0.262-0.837 0.010 *
Model 4 0.623 0.345-1.123 0.115 0.521 0.287-0.948 0.033 *
Education level (less than Model 1 0.453 0.303-0.678 0.000 *** 0.584 0.392-0.871 0.008 **
lower secondary) Model 2 0.531 0.349-0.807 0.003 *** 0.669 0.440-1.017 0.060
Model 3 0.531 0.348-0.812 0.003 ** 0.674 0.440-1.031 0.069
Model 4 0.565 0.365-0.873 0.010 * 0.765 0.494-1.186 0.231
Occupation (manual) Model 1 0.500 0.312-0.801 0.004 ** 0.617 0.388-0.980 0.041 *
Model 2 0.577 0.356-0.935 0.025 * 0.671 0.416-1.083 0.102
Model 3 0.592 0.364-0.963 0.035 * 0.692 0.426-1.123 0.136
Model 4 0.631 0.383-1.040 0.071 0.765 0.465-1.259 0.292
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SSS (low; steps 1-4) Model 1 0.503 0.343-0.738 0.000 *** 0.496 0.337-0.729 <0.001 ***

Model 2 0.544 0.368-0.803 0.002 ** 0.528 0.357-0.783 0.001 **
Model 3 0.587 0.395-0.872 0.008 ** 0.580 0.388-0.867 0.008 **
Model 4 0.649 0.432-0.977 0.038 * 0.642 0.424-0.972 0.036 *

*p<0.05, **p<0.01, ***p<0.001

Explanation of Table 20:

Model 1 adjusted for age (65-74), gender (male), municipality (Athens), living alone (yes), and household income (1 = less than
600), household income (2= 600-799).

Model 2 adjusted for age (65-74), gender (male), municipality (Athens), living alone (yes), and household income (1 = less than
600), household income (2= 600-799), and remaining teeth.

Model 3 adjusted for age (65-74), gender (male), municipality (Athens), living alone (yes), and household income (1 = less than
600), household income (2= 600-799), remaining teeth and SWL (1=below average).

Model 4 adjusted for age (65-74), gender (male), municipality (Athens), living alone (yes), and household income (1 = less than
600), household income (2= 600-799), remaining teeth, SWL, and Self-rated general health (for SROH) / SROH (for SRH).
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Table 21. Predictors of satisfaction with life in dentate participants (n=539)

Model 1 Model 2 Model 3

OR (95% Cl) p OR (95% Cl) p OR (95% Cl) p
Gender (male) 0.628 (0.384-1.025) 0.063 0.653 (0.369-1.076) 0.095 0.564 (0.336-0.947) 0.030 *
Municipality (Athens) 2.294 (1.446-3.639) <0.001*** 2,141 (1.334-3.441) 0.002 ** 1.924 (1.178-3.144) 0.009 **
Long-standing illness 0.420(0.188-0.940) 0.035 * 0.378 (0.167-0.859) 0.020 *
(ves)
Remaining teeth (1-10) 0.552 (0.311-0.981) 0.043 * 0.609 (0.341-1.088) 0.094
Subjective social status 0.529 (0.324-0.864) 0.011 *
Loneliness (very often) 0.582 (0.362-0.935)  0.025 *

*p<0.05, **p<0.01, ***p<0.001

Model 1: adjusted for age, gender, and municipality and living alone, long-standing illness. Model 2: adjusted for age, gender,
municipality, living alone, long-standing illness and long-standing illness limited daily activity. Model 3: adjusted for age, gender,
municipality, living alone, long-standing illness, limited daily activity, SSS and loneliness.

SSS = low steps 1-4
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4.3 Results for Objective 3

To assess whether there is a relationship between oral health
behaviors and socioeconomic measures in a Greek older popular-
tion. The results of multinomial regression analysis are presented in
the next Tables. Table 22 shows the results of regression predicting:
(a) the likelihood of dental checkups frequency and reason to visit
the dentist. (In the two models the examined significant variables
were: household income and education; household income was
introduced in the first model (model 1) and then age, municipality
and household income had a significant overall effect on the
outcome. In model 2, after education was introduced, the results
showed that education had also a significant overall effect on the
outcome); (b) the likelihood of frequency of tooth brushing and (c)
last dental visit and associations with household income and
education level. All models were adjusted for gender, age,
municipality and living alone.

Results for behavioral factors and socioeconomic measures in
the examined population, revealed that household income and
education are both predictors for the reason to go to the dentist.
Income and education were predictors for reporting frequency of
tooth brushing. We examined household income in Model 1 and
it was statistically significant (p=0.004). In the final model
education was introduced in the analysis, and both household
income and education were statistically significant (p=0.040 and
p=0.001 respectively). For the time since last visit to the dentist
only education (p=0.017) was statistically significant.
Furthermore, the results of nominal regression analysis showed
the impact of occupation for reason to go to the dentist (Table
23) and the impact of occupation and income for the reason to
go to the dentist (Table 24). Thus, those in the professional/
managers’ occupations were statistically significant different and
were more likely to have regular checkups than occasional visits
to the dentist or only when in pain. Occupation is also a predictor
for frequency of brushing (p<0.001); those in professional
managers occupations were more likely to report that they brush
their teeth or dentures twice or more a day.
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Regression analysis showed the impact of household income and
a linear gradient; those in the bottom, the second and the third
household income quintile were less likely to visit the dentist in a
regular checkup (p<0.001). Furthermore, the impact of occupa-
tion was also examined but, in this analysis, occupation was
categorized as manual vs. non manual. Manual workers were less
likely to report regular dental visits (p=0.029) (Table 24).

Regression analysis showed the impact of education; those with
no schooling credentials or with basic education were less likely
to visit the dentists on a regular basis (p<0.001). The results are
as for Subjective social status. Lower subjective social status
(steps 1-4) is a predictor for the reason to go to the dentist.
Those in the lower steps of perceived social status were more
likely to visit the dentist only when in trouble or in pain (p=0.002)
(Table 25).

Those in the professionals/ managers’ occupations were more
likely to report that they brush more than twice a day (p<0.001).
Analysis for frequency of brushing teeth or dentures (reference
category=more than twice a day) and occupation showed that
those in the manual work category were less likely to report that
they brush more than twice a day (Table 26). The results of
nominal regression analysis showed that Subjective social status
is also a predictor for frequency of brushing teeth or dentures
(p<0.001). Those perceived their social status as low were less
likely to brush more than twice a day. (Table 27).

All models were adjusted for: gender (male), age (65-74y),
municipality (Athens) and living alone (yes).

Furthermore, time since last visit to the dentist (reference
category=less than 12 months) and occupation was examined.
Those in the professional/ managers’ occupations were
statistically significant and more likely to have visited the dentist
during the last 12 months (Table 28).
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Table 22. Reason to go to the dentist, frequency of tooth brushing, last visit to the dentist and associations

with household income, and education level

Reason to go to the dentist (a)  Frequency of toothbrushing  Last visit to the dentist (c)

Chi-square p Chi-square p Chi-square p
Model 1
Household income 14.832 0.002 ** 19.335 0.004 ** 14.061 0.120
Model 2
Household income 4.298 0.231 13.211 0.040 * 10.017 0.349
Education level 25.547 0.001 *** 17.615 0.001 ** 10.227 0.017 *

*p<0.05, ** p<0.01, ***p<0.001

Models 1 and 2 adjusted for: gender, age, municipality, and living alone.

Model 1: gender, age, municipality, and living alone, and household income.

Model 2: gender, age, municipality, and living alone, household income, and education level.
(a) Reference: only when in trouble/ no regular visits

(b) Reference: less than once a day

(c) Reference: >5 years
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Table 23. Reason to go to the dentist (reference category=regular checkup) and occupation

B Std. Error Wald df p OR 95% ClI
Occasionally  Gender(male) 0.593 0.292 4.112 1 0.043 * 1.809 1.020-  3.207
municipality (Athens) -0.983 0.297 10.927 1 0.001 ** 0.374  0.209- 0.670
age (65-74y) -0.409 0.283 2.092 1 0.148 0.664 0.382- 1.156
living alone (yes) 0.188 0.285 0.438 1 0.508 1.207 0.691- 2.109
Occupation 1 -0.853 0.346 6.093 1 0.014 * 0.426 0.216- 0.839
Occupation 2 -0.202 0.367 0.302 1 0.583 0.817 0.398- 1.679
Occupation 3 0.508 0.417 1.483 1 0.223 1.662 0.734- 3.766
When in Gender (male) 0.308 0.248 1.549 1 0.213 1361 0.838- 2.211
trouble municipality Athens 0.006 0.267 0.000 1 0.983 1.006 0.596-  1.698
orpam age 65-74y -0.758 0.238 10.128 1 0.001 ** 0.469 0.294- 0.747
living alone (yes) 0.064 0.240 0.071 1 0.789 1.066  0.566- 1.706
Occupation 1 -1.116 0.284 15.481 1 <0.001 *** 0.327 0.188- 0.571
Occupation 2 -0.239 0.306 0.608 1 0.436 0.787 0.432- 1.436
Occupation 3 0.432 0.366 1.391 1 0.238 1.540 0.751- 3.158

Reference category: regular check up
Nominal regression analysis
*p<0.05, **p<0.01, ***p<0.001

Occupation 1= professionals/managers, occupation 2= nonprofessionals non manual workers, occupation 3= manual workers
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Table 24. Reason to go to the dentist, and the impact of household income quintiles and occupation
(Reference category=when in trouble or in pain).

Reason to go to the dentist B Std. Error  Wald df p OR 95% Cl
household income (bottom) -1.769 0.468 14.277 1 <0.001 *** 0.170 0.068- 0.427
household income (second) -1.347 0.368 13416 1 <0.001 ***  0.260 0.127- 0.535
Regular check household income (third) -1.304 0.390 11209 1 0.001 ** 0.271 0.126- 0.582
up household income (fourth) -0.312 0.300 1.077 1 0.299 0.732 0.406- 1.319
occupation (manual) -0.496 0.264 3.531 1 0.060 0.609 0.363 1.022
occupation (non-manual) Oa
household income (bottom)  _0.891 0.424 4423 1 0.035 * 0.410 0.179- 0.941
household income (second) -0.464 0.330 1.977 1 0.160 0.629 0.329- 1.201
occasionally household fncome (third) -0.330 0.334 0975 1 0.323 0.719 0.374- 1.383
household income (fourth) 0.397 0.287 1.903 1 0.168 1.487 0.846- 2.611
occupation (manual) -0.507 0.232 4.779 1 0.029 * 0.602 0.382-9.49 0.949
occupation (non-manual) 0a

Reference category: when in trouble or pain

Model adjusted for: gender, age, municipality, and living alone.

a. This parameter is set to zero because it is redundant.

Nominal Regression analysis
*p<0.05, **p<0.01, ***p<0.001
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Table 25. Reason to go to the dentist, according to education level and Subjective social status

Reason to go to the dentist (a) B Std. Error Wald df p OR 95% ClI
ISCED-97 =0 -2.239 0.436 26.339 1 <0.001 *** 0.107 0.045- 0.251
ISCED-97=1 -1.904 0.351 29.493 1 <0.001 *** 0.149 0.075- 0.296
Regular ISCED-97=2 -0.840 0.399 4.425 1 0.035* 0.432 0.197- 0.944
check-up ISCED-97=3 -0.736  0.396 3.458 1 0.063 0.479 0.221- 1.040
SSS (steps 1-4) -0.827 0.270 9.407 1 0.002** 0.437 0.258- 0.742
SSS (steps 5-10) b
ISCED-97=0 -0.252  0.445 0.320 1 0.571 0.778 0.325- 1.858
ISCED-97=1 -0.053 0.398 0.018 1 0.894 0.949 0.435- 2.068
Occationally ISCED-97=2 0.151 0.460 0.107 1 0.743 1.163 0.472- 2.866
ISCED-97=3 0.307 0.452 0.463 1 0.496 1.360 0.561- 3.296
SSS (steps 1-4) 0.174 0.201 0.750 1 0.386 1.191 0.802- 1.767
SSS (steps 5-10) b

Reference category: when in trouble or in pain

*p<0.05, **p<0.01, ***p<0.001

(a)Model adjusted for: gender (male), municipality (Athens), age (65-74y), living alone (yes)

(b) This parameter is set to zero because it is redundant

Nominal Regression analysis
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Table 26. Frequency of brushing teeth or dentures (reference category more than twice a day) and occupation

B Std. Error  Wald df p OR 95% Cl
Less than gender= male 2.063 0.435 22.508 1 <0.001 *** 7.870 3.356- 18.454
once a day municipality= Athens 0.161 0.410 0.155 1 0.694 1.175  0.527- 2.622
age= 65-74y 0.589 0.379 2.407 1 0.121 1.802 0.856- 3.790
Living alone= yes -0.133 0.393 0.115 1 0.734 0.875  0.405- 1.889
Occupation 1 -1.995 0.508 14.824 1 <0.001 *** 0.142  0.052- 0.383
Occupation 2 -1.100 0.531 4.288 1 0.038 ** 0.333  0.118- 0.943
Occupation 3 -0.333 0.588 0.321 1 0.571 0.717 0.226- 2.268
Onceaday gender= male 1.490 0.369 16.277 1 <0.001 *** 4.436 2.151- 9.148
municipality= Athens 0.199 0.344 0.334 1 0.563 1.220 0.622-  2.393
Age =65-74y 0.318 0.314 1.028 1 0.311 1.374 0.743- 2.541
living alone=yes 0.221 0.319 0.480 1 0.488 1.247  0.668- 2.330
Occupation 1 -1.935 0.415 21.761 1 <0.001 *** 0.144 0.064- 0.326
Occupation 2 -0.995 0.449 4.905 1 0.027 * 0.370  0.153- 0.892
Occupation 3 -0.114 0.517 0.049 1 0.825 0.892  0.324- 2.455
Twiceaday gender= male 0.777 0.387 4.038 1 0.044 * 2.174 1.019- 4.638
municipality= Athens 0.135 0.360 0.140 1 0.709 1.144  0.565- 2.319
age= 65-74y 0.740 0.328 5.089 1 0.024 * 2.097 1.102- 3.990
Living alone= yes 0.090 0.333 0.074 1 0.786 1.095 0.570- 2.103
Occupation 1 -1.150 0.435 7.008 1 0.008 ** 0.316  0.135- 0.742
Occupation 2 -0.218 0.467 0.218 1 0.641 0.804  0.322- 2.010
Occupation 3 -0.073 0.545 0.018 1 0.894 0.930 0.320- 2.706

Nominal regression. Reference category: more than twice a day

*p<0.05, **p<0.01, ***p<0.001

120



Table 27. Frequency of brushing teeth or dentures (reference category=more than twice a day)
and subjective social status (SSS)

B Std. Error Wald df p OR 95% Cl
Less thanonce  gender male 1.937 0.425 20.763 1 <0.001 *** 6.936 3.015- 15.955
a day Municipality Athens  0.115 0.403 0.082 1 0.775 1.122 0.509- 2471
age 65-74y 0.581 0.374 2.415 1 0.120 1.788 0.859- 3.723
Living alone=yes -0.228 0.389 0.342 1 0.775 1.122 0.371- 1.708
SSS1 1.851 0.562 10.830 1 0.001 ** 6.364 2.114- 19.160
SSS 2 0.569 0.444 1.644 1 0.200 1.767 0.740- 4.216
Once a day gender male 1.364 0.358 14.494 1 <0.001 *** 3.910 1.938- 7.889
municipality Athens  0.179 0.337 0.284 1 0.594 1.196 0.618- 2.315
Age 65-74y 0.309 0.307 1.013 1 0.314 1.362 0.746- 2.486
living alone=yes 0.094 0.315 0.089 1 0.765 1.099 0.593- 2.036
SSS1 2.075 0.479 18.769 1 <0.001 *** 7.965 3.115- 20.363
SSS 2 0.821 0.345 5.668 1 0.017 ** 2.273 1.156- 4.4667
Twice a day gender male 0.683 0.377 3.286 1 0.070 1.980 0.946- 4.144
municipality Athens  0.160 0.354 0.204 1 0.652 1.173 0.586- 2.349
age 65-74y 0.695 0.323 4.634 1 0.031 * 2.003 1.064- 3.770
Living alone=yes 0.010 0.330 0.001 1 0.976 1.010 0.529- 1.929
SSS1 1.370 0.498 7.578 1 0.006 ** 3.934 1.484- 10.431
SSS 2 0.470 0.361 1.697 1 0.976 1.010 0.789- 3.248

Nominal regression. Reference category: more than twice a day
*p<0.05, **p<0.01, ***p<0.001
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Table 28. Time since last dental visit to the dentist (reference category= less than 12 months)

and occupation
B Std. Error  Wald df p OR 95% ClI
1-2years  Occupation1l  -0.546  0.259 4.438 1 0.035*  0.579 0.348- 0.963
Occupation2 ~ -0.329  0.251 1.718 1 0.190 0.719 0.440- 1.177
Occupation3  -0.072  0.257 0.079 1 0.779 0.930 0.562- 1.540
3-5years  Occupation1  -0.817  0.291 7.902 1 0.005 **  0.442 0.250- 0.781
Occupation2 ~ -0.791  0.285 7.723 1 0.005 **  0.454 0.260- 0.792
Occupation3  -0.580  0.294 3.897 1 0.048*  0.560 0.315- 0.996
>5years  Occupation1  -0.979  0.369 7.039 1 0.008 0.376 0.182- 0.774
Occupation2 ~ -0.403  0.315 1.635 1 0.201 0.668 0.360- 1.240
Occupation3  -0.208  0.325 0.409 1 0.522 0.812 0.429- 1.536

Nominal regression. Reference category is: less than 12 months.
*p<0.05, ** p<0.01, ***p<0.001
Model adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes).

Occupation categories: 1= professionals, 2= non professionals non manual, 3= manual workers.
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4.4 Results for Objective 4

To assess whether the social gradient in oral health status is
influenced by psychometric factors, cognitive ability, social
networks, and general health status, life satisfaction, and
loneliness. For continuous dependent variables GLM analysis was
performed. Other statistical methods used were Multinomial and
Bivariate Logistic Regression. Prevalence ratios, Odds Ratios, and
95% confidence intervals (PR, Odds Ratios, 95% Cl) were
calculated from logistic regression models. Covariates were
gender, age, municipality, living alone, and long-standing illness.
The insertion of psychosocial variables in the prediction equation
was planned to test whether objective and subjective measures
of SES used in the research were affected by psychological and
psychosocial factors.

Figure 10. Household income and
Self-rated oral health (SROH)

Figures 10 &
11, show a
linear
relationship
for self-
rated oral
health
(SROH) and
household
Figure 11. Relationship of Self-rated oral income and
health (mean) and occupation (ISCO-08) occupation.
The higher
the income
level, and
better jobs,
the better
SROH.

Mean of self-rated oral health

Mean of self-rated oral health

occupation
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Table 29. Distribution of the study sample, according to the number of retained and missing teeth (standard
deviation and interquartile range in parenthesis) by gender, brushing frequency, and reason to go to the dentist

Remained Teeth

Missing Teeth*

>21 15-20 1-14 0 Mean Median
n % n % n % n % (SD) (IR)
Gender Male 81 229 68 19.2 82 23.2 123 34.7 21.23 (9.86) 22.0(20.0)
Female 101 26.0 95 24.4 112 28.8 81 20.8 18.94 (9.13) 17.0(17.0)
*p<0.001°
Frequency of brushing teeth or dentures
Less than once a day 16 19.5 16 19.5 21 25.6 29 35.4 21.67 (9.34) 20.5 (20.0)
Once a day 93 22.1 94 22.4 108 25.7 125 29.8 20.66 (9.51) 20.0 (20.0)
Twice a day 59 314 44 23.4 50 26.6 35 18.6 17.93 (9.25) 15.0 (16.0)
More than twice a day 14 264 9 17.0 15 28.3 15 28.3 19.96 (10.22) 21.0(23.0)
*p=0.004°
Reason to go to the dentist
Regular check up 50 48.5 30 29.1 18 17.5 5 49 13.31(7.32) 12.0(8.0)
Occasionally 36 25.0 34 23.6 36 25.0 38 26.4 19.63 (9.54) 18.0(21.0)
When in trouble or pain 96 19.4 99 20.0 140 28.2 161 325 21.54 (9.36) 22.0(20.0)
*p <0.001b

%pased on independent samples T test
b pased on GLM analysis
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Table 30. Distribution of the study sample, according to the number of retained and missing teeth
(Standard deviation and interquartile range in parenthesis) by mouth dryness, personal income, and occupation

Dryness in mouth last 6 months
Yes

No

*p=0.013a

Personal income (euros)

<600

2600 and <800

>800

*p<0.001°

Occupation

Professionals

Services and Shop keepers
Craft and Agricultural workers
Manual workers

*p <0.001°

67
115

53
61
68

62
33
41
46

221

19.3
29.0

20.3
19.7
39.5

43.4
19.5
25.8
16.9

Remained Teeth

79
84

55
69
39

28
48
35
52

15-20

22.8
21.2

211
22.3
22.7

19.6
284
22.0
19.1

94
100

77
84
33

25
45
41
83

1-14

27.1
25.3

29.5
27.1
19.2

17.5
26.6
25.8
30.5

107
97

76
96
32

28
43
42
91

30.8
24.5

29.1
31.0
18.6

19.6
254
26.4
335

Missing Teeth*

Mean

20.96 (9.35)
19.22 (9.65)

21.08 (9.17)
21.03 (9.43)
16.63 (9.58)

16.34 (9.66)
20.17 (8.92)
19.62 (9.52)
22.13 (9.31)

Median

20.0 (20.0)
17.0 (20.0)

22.0(20.0)
21.0(20.0)
12.0 (18.0)

12.0 (15.0)
18.0 (20.0)
18.0 (21.0)
24.0 (18.0)

?based on independent samples T test
bbased on GLM analysis
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Table 31. Descriptive statistics (mean, median. standard deviation) of missing teeth, cognitive ability (MMSE),
age, and years of education. Pearson correlation of these variables with missing teeth

Pearson r with

mean median Standard deviation Missing Teeth p
missing teeth 20.03 19.00 9545 e
cognitive ability (MMSE) 24.83 25.00 2.047 -0.328 <0.001 ***
age 74.84 75.00 6.055 0.428 <0.001 ***
years of Education 7.03 6.00 3.893 -0.289 <0.001 ***

Table 32. Generalized Linear Model for missing teeth by gender, reason to go to the dentist, age,

MMSE, and total years of education

\I?aer?:glc;ent Independent variables Categories b SE (b) \é\ll13i-|gquare test p
Missing Teeth constant 0.657 6.9523 0.009 0.925
cognitive ability -0.590 0.1890 9.732 0.002 **
gender male 2.150 0.6684 10.344 0.001 **
female baseline
reason to go to the dentist regular check up -4.824 0.9094 28.134 <0.001 ***
occasionally -0.906 0.7711 1.382 0.240
when in trouble or pain baseline
age (years) 0.492 0.0551 79.724 <0.001 ***
years of Education -0.427 0.0928 21.235 <0.001 ***

*p<0.05, **p<0.01, ***p<0.001
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Statistical analyses and measurements for clinical outcome
‘missing teeth’

The statistical analyses were conducted in two stages. First, the
potential effect of the MMSE score, gender, personal income,
occupation, years of education, brushing frequency, and reason
for dental attendance, and mouth dryness, on the number of
missing teeth was investigated bivariate. T test and Pearson’s r
correlation coefficient were conducted due to the normal
distribution of the data. Second, Generalized Linear Model (GLM)
was applied to investigate the relationship between the
aforementioned predictors and the outcome variable. Significant
confounders, as well as interactions were retained in the models.
Deviance residuals were calculated in order to evaluate the
model's goodness-of-fit. Model assumptions were tested using g-
g plots for normality and residual plots versus predicted values
or independent variables for homoscedasticity and linearity.
Given the nature of the data, all plots were satisfactory not
showing severe deviations from the ideal. All reported
probability values (p-values) were based on two-sided tests and
compared to a significant level of 5%.

Distribution of the study sample, according to the number of
retained and missing teeth by gender, brushing frequency,
reason to go to the dentist, mouth dryness, personal income,
and occupation is presented in Table 29. According to
independent samples t test, males and individuals with mouth
dryness for more than 6 months, had significantly more missing
teeth. Additionally, participants who brushed their teeth or
dentures less than once a day, visited the dentist only when they
had trouble/pain, had worked as manual workers, and with
lower income, had also significantly less teeth (GLM analysis,
Table 32). Further, the number of missing teeth was significantly
negatively correlated with the MMSE score and the years of
education, but significantly positively correlated with the age of
the participants (Pearson’s r test, Table 31).
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The model indicated a significant gender effect (Wald
test=10.344, p<0.001) with males loosing 2.15 teeth on average
more than females. Regarding the reason of dental attendance,
people going to the dentist when in trouble or pain
demonstrated approximately 4.8 on average more teeth loss
than going regularly (Wald test=28.134, p<0.001). However, the
difference with those going occasionally was not significant
(Wald test=1.382, p=0.240). Age contributed to tooth loss with
0.5 lost teeth approximately per year (Wald test=79.724,
p<0.001). One unit increase in MMSE score make us expect 0.6
approximately less teeth lost on average (Wald test=9.732,
p=0.002). Finally, one year more in total education year’s results
in 0.4 approximately less teeth lost on average (Table 32). The
results of logistic regression analysis for remaining teeth and
MMSE score were statistically significant. The lower the number
of remaining teeth, the lower the MMSE score (p<0.001). All
socioeconomic measures are positively associated with the
number of missing teeth. Household income, education level,
occupation and SSS remained statistically significant in the final
model for remaining teeth and cognitive ability but with a
reduced effect.

Statistical analysis for DMFT and OHI-S was also performed to
estimate the likely effect of MMSE score and socioeconomic
inequalities. The results of the statistical analysis revealed the
impact of MMSE (p<0.05). For DMFT, when MMSE (p<0.001) was
introduced in the model, then education, income, occupation
and SSS, all socioeconomic measures’ effect was attenuated. For
OHI-S, when MMSE (p<0.001) was introduced in the model, then
all socioeconomic measures’ significant impact was diminished.

Furthermore, analysis for socioeconomic influences were
examined to assess their impact on behavioural factors.
Frequency of brushing, reason for dental visits and time since
last dental visits were examined and Multinomial logistic
regression was applied. Those in bottom and second income
quintile were statistically significant different and more likely to
brush once a day or less than once a day. Those in the bottom
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and second household income quintiles were less likely to report
that they brush more than twice a day (Table 33).

Those with household income less than 800 euro per month
were less likely to brush twice a day and more likely to brush less
than once a day (p=0.003), as shown in Table 34. In this
regression analysis for examining frequency of brushing and
household income, income was in two categories; less than 800
euro vs. 800 or more. The results also revealed gender
differences. Males were more likely to report brushing frequency
less than once a day (p=0.023).

Frequency of brushing and occupation were then, examined;
Models 1 and 2, was adjusted for gender, municipality, age, living
alone and longstanding illness. The results showed that
occupation has an impact on frequency of brushing. Those in
higher status occupations (professionals and non-professional
non-manual) were more likely to brush twice or more than twice
a day (Table 35).

When in Model 2, loneliness and Satisfaction with life were
introduced, then the effect of occupation was faded out for
those brushing twice a day, but remain strong for those brushing
more than twice a day, in the professionals and non-professional
non-manual occupations (Table 35).

Then, frequency of brushing and Subjective social status was
examined (Table 36). Furthermore, the impact of Satisfaction
with life and loneliness were also examined. In Table 36, Model
1, Subjective social status found to be a predictor for frequency
of brushing and those with low SSS were more likely to brush less
than once a day (p=0.001). In Model 2, loneliness and SWL were
introduced in the model, SSS remained significant and those with
low SSS were more likely to brush less than once a day (p=0.008)
(Table 36).
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Table 33. Frequency of brushing teeth or dentures and household income

B Std. Error  Wald df p OR 95% ClI

Less than Bottom quintile 2.256 0.704 10.280 1 0.001 ** 9,548 2.404- 37.927

onceaday  second quintile 1.579 0588 0.723 1 0.007 **  4.851  1.534-  15.345
Third quintile 0.133 0.589 0.051 1 0.821 1.142 0.360- 3.620
Fourth quintile -0.208 0.545 0.146 1 0.702 0.812 0.279- 2.361
Top quintile 0 (b)

Once a day Bottom quintile 1.301 0.590 4.854 1 0.028 * 3.672 1.154- 11.679
Second quintile 1.352 0.497 7.405 1 0.007 **  3.865 1.460- 10.233
Third quintile 0.571 0.466 1.500 1 0.221 1.770 0.710- 4.411
Fourth quintile 0.706 0.428 2.717 1 0.099 2.025 0.875- 4.686
Top quintile 0 (b) 1

Twice a day Bottom quintile 1.190 0.619 3.695 1 0.055 3.289 0.977- 11.071
Second quintile 0.987 0.526 3.521 1 0.061 2.682 0.957- 7.516
Third quintile 0.567 0.489 1.347 1 0.246 1.764 0.676- 4.598
Fourth quintile 0.262 0.457 0.330 1 0.566 1.300 0.531- 3.183
Top quintile 0 (b)

(a)Reference category: more than twice a day

(b)This parameter is set to zero because it is redundant

*p<0.05, **p<0.01, ***p<0.001
Model adjusted for gender (male), municipality (Athens), age (65-74), living alone (yes)
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Table 34. Frequency of brushing teeth or dentures and Household income (less than 800-euro vs 800 or more)

B Std. Error  Wald df p OR 95% Cl
Onceaday  Gender=male -0.631 0.277 5.181 1 0.023 * 0.532 0.309- 0.916
Municipality=Athens 0.054  0.267 0.041 1 0.840 1.055  0.625- 1.782
Age 65-74y -0.307 0.255 1.450 1 0.229 0.736 0.447- 1.212
Living alone=yes 0.592 0.303 3.807 1 0.051 1.808 0.997- 3.276
Household income -0.548 0.287 3.659 1 0.056 0.578 0.330- 1.014
Twiceaday  Gender=male -1.475 0.297 24.736 1 <0.001*** 0.229 0.128- 0.409
Municipality=Athens 0.021 0.290 0.005 1 0.941 1.022 0.579- 1.804
Age 65-74y -0.059 0.274 0.046 1 0.830 0.943 0.552- 1.612
Living alone=yes 0.598 0.325 3.384 1 0.066 1.818 0.962- 3.438
Household income <goo  -0.910 0.312 8.530 1 0.003 **  0.403 0.219- 0.741

Reference category: less than once a day

*p<0.05, **p<0.01, ***p<0.001

131



Table 35. Frequency of brushing teeth or dentures and last main occupation

Model 1 Model 2
Tooth brushing p OR 95% ClI p OR 95% ClI
Once a day occupation 1 0.980 1.099 0.502- 2.027 0.136 2.258 0.774- 6.593
occupation2  0.778 1.099 0.568- 2.127 0.191 1.956 0.715- 5.352
occupation3  0.530 1.230 0.645- 2.344 0.076 3.149 0.887- 11.178
Twice a day occupation 1 0.037 ** 2.244 1.051- 4.790 0.724 1.251 0.362- 4.325
occupation2  0.017 ** 2407  1.172- 4,943 0.617 1.350 0.417- 4.370
occupation3  0.512 1.282  0.611- 2.690 0.047 * 4.141 1.018- 16.835
More than twice a occupation1l  <0.001 *** 7.010 2.585- 19.007 <0.001***  6.237 2.282- 17.050
day occupation2  0.040 ** 2.975  1.049- 8.435 0.046 * 2.909 1.020- 8.298
occupation3  0.586 1.377  0.435- 4.363 0.625 1.335 0.419- 4.259

The reference category is: less than once a day
*p<0.05, **p<0.01, ***p<0.001
Model 1= adjusted for gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes)

Model 2= adjusted for gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes), loneliness,
and Satisfaction with life.

Occupation categories: 1= professionals, 2= non-professional non-manual, 3= manual workers
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Table 36. Frequency of brushing teeth or dentures and Subjective Social Status (SSS)

Model 1 Model 2
Frequency of tooth brushing p OR 95% Cl p OR 95% ClI
Once a day SSS low 0.485 1.287 0.634-2.613 0.350 1.419 0.682-2.953
$SS medium 0.500 1.263 0.641-2.488 0.376 1.366 8.5&5-2.727
SSS top (a)
Twice a day SSS low 0.218 0.616 0.285-1.331 0.607 0.811 0.364-1.805
SSS medium 0.779 0.902 0.437-1.859 0.789 1.106 0.527-2.321
SSS top (a)
More than twiceaday  ss5 jow 0.001 ** 0.159 0.053-0.480 0.008 ** 0.216 0.069-0.674
$SS medium 0.193 0.560 0.234-1.340 0.450 0.708 0.290-1.732
SSS top (a)

The reference category is: less than once a day

*p<0.05, **p<0.01, ***p<0.001
Multinomial Logistic Regression
(a) This parameter is set to zero because it is redundant
Model 1 = adjusted for gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes).
Model 2= adjusted for gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing iliness (yes), loneliness, and SWL.
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Self-rated Oral Health and Self-rated Health

Logistic regression was performed for self-rated oral health and self-
rated health and the impact of income, education, occupation and
SSS. Logistic regression predicting likelihood of self-rated oral health
reveals that those in the bottom and second household income
quintiles are more likely to perceive their oral health as poor (Model
1; p=0.009 and p=0.013 respectively). When Satisfaction with life was
introduced in the model, household income remained significant
(Model 2; p= 0.021 and p=0.032) for the lower income quintiles
(bottom and second quintiles). Satisfaction with life and long-
standing illness were also statistically significant for self-rated oral
health. Differences for rating subjective oral health as poor were
statistically significant, for those in the bottom and second income
quintiles (Table 37). In the last Model (Model 3), loneliness was
introduced in the analysis to examine the effect of loneliness on
SROH. Even after loneliness was introduced in the model, those in
the bottom and second household income quintiles remained
statistically significant and were more likely to report their SROH as
poor, as well as Satisfaction with life. However, loneliness was not
statistically significant and did not impact SROH as poor (Table 37).

The analysis for SROH and occupation revealed that occupation had a
significant impact on predicting SROH; those in the higher status
occupations (professionals, and non-professional non-manual
occupations), were less likely to report poor SROH. In model 2,
Satisfaction with life was introduced and then the impact of
occupation remained statistically significant only for the first
category (professionals). Satisfaction with life had a significant effect
on SROH as well (p=0.001). In the last model (model 3) loneliness was
introduced to examine the effect of loneliness on SROH. Even after
loneliness was introduced in the model, the impact of occupation
(professionals), and SWL remained statistically significant and had an
impact on SROH. Those in professional managerial occupations who
reported being more satisfied from life were less likely to perceive
their SROH as poor. However, loneliness was not significant in this
model analysis (Table 38).
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Logistic regression predicting likelihood for self-rating oral health and
Subjective social status analysis was also performed in three models.
Subjective social status was statistically significant in Model 1
(p=0.003) and remained significant after SWL and Loneliness was
introduced in the model. In the final model SSS and SWL were
statistically significant and impact SROH (Table 39).

Then Self-Rated Health was examined for social inequalities and the
impact of loneliness and Satisfaction with life. Household income in
all three models was statistically significant and a predictor for SRH.
Satisfaction with life and Loneliness were also significant and
predictors for SRH. Thus, in the final model, with a Household income
less than 800 euro per month, being less satisfied from life and
feeling loneliness more were predictors for SRH as poor. All models
were adjusted for gender, age, municipality, living alone, and long-
standing illness (Table 40).

In the analysis for predicting SRH and household income inequalities,
social networks were also examined. In the final model, Household
income and social networks were statistically significant and
predictors for SRH as poor (p=0.034 and p=0.037, respectively) (Table
41).

For SRH and education inequalities the analysis revealed a gradient in
linear pattern (Table 42). In this analysis, Education level and SWL
(p<0.001) were predictors and impact SRH. Education level, remained
significant even after SWL was introduced in the model (Model 2).

Results of Logistic regression predicting likelihood of reporting SRH
and the impact of education level and Social networks are presented
in Table 43. Education remained statistically significant in the final
model when loneliness was introduced in the model. In the final
model, both, education level and loneliness impact SRH. Those in the
lower education level with none or limited social networks were
more likely to report their SRH as poor. Models were adjusted for
gender (male), Municipality (Athens), age group (65-74), Long-
standing illness (yes), and living alone (yes) (Table 43).
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Statistical analysis of Logistic regression predicting likelihood of
reporting SRH as poor and the impact of education level and
loneliness, are presented in Table 44. Education level was according
to the International Standard Classification of Education (ISCED-97).
The results were statistically significant, and in a linear pattern, for
the first three levels of education according to ISCED-97 (Table 44).
However, additionally analysis was performed using a dummy
variable for education level (binary variable education less than
lower secondary vs. above lower secondary). The results were in
agreement with the previous results for ISCED-97 education
classification and SWL, social networks and loneliness and their effect
on Self-rated health (poor). All examined variables (education,
Satisfaction with life, social networks and loneliness) were
statistically significant and education level's effect remained
significant in the final model. All models were adjusted for gender,
age, municipality, living alone, and long-standing illness. The effect of
education on Self-rated health, remained statistically significant even
after other predictors were entered in the model; Satisfaction with
life (SWL), Social networks and loneliness score (Table 45).

Additionally, Logistic regression analysis was applied for SRH,
occupation, Satisfaction with life, and social networks. The results of
logistic regression predicted the likehood of Self-rated health as poor
(vs. good) and the impact of education, loneliness, Satisfaction with
life, and social networks (Table 46). All three models were adjusted
for gender, municipality, age, longstanding illness and living alone.
Occupation was statistically significant and impact SRH, only for
those in the first group of occupation (professionals/managers) in the
first model; in the second model, SWL was introduced and entered
the model. SWL was statistically significant and a predictor for SRH,
while the effect of occupation was diminished, in the second model.
Those with satisfaction with life low score were more likely to report
poor SRH (p<0.001). The effect of occupation on Self-rated health
was statistically significant only for those in Occupation group 1
(managers and professionals). This effect is significant and remained
present even after social network variable was introduced in the
model. Those in better jobs were the least likely to report poor Self-
rated health (p=0.042). Social networks also contribute to the model
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and those with fewer close social relations were statistically
significant more likelihood to report Self-rated health as poor
(p=0.038). The effect of Occupation on Self-rated health is significant
only for those in the 1st group of occupation (better jobs). This effect
is present but marginal, when loneliness entered the model. Those in
the professional category of occupations were less likely to report
poor Self-rated health (p = 0.048). Loneliness also contributes to the
model and those with the lower scores for loneliness were
statistically significant more possible to report poor Self-rated health
(p <0.001) (Table 46).

Then, Logistic regression analysis for SRH was performed and
included Subjective social status among other variables. The results
of logistic regression for SRH and SSS in three models are in Table 47.
In Model 1, gender (p=0.032), and long-standing illness (p<0.001),
were statistically significant. In Model 2, gender (p=0.025) and
longstanding illness (p<0.001) remained significant and Subjective
social status as well (p<0.001) (Table 47). The results of logistic
regression and predicting likehood of Self-reporting health as poor
(vs. good) and the impact of Subjective social status, SWL, social
networks and loneliness are in Table 48. Details for the models are
presented below. All models adjusted for gender (male), municipality
(Athens), age (65-74), longstanding illness (yes) and living alone (yes).

For Satisfaction with life a dummy variable was created based on
Dieners’ explanations for the Satisfaction with life scale (Diener et al,
1985). The top category has 30-35 (very high score) meaning that
they are highly satisfied. The next category is those with scores from
25-29 (high scores); the third category is the average score 20-24.
The fourth category -is the slightly below average- with scores 15-19
and those with this range of score that have feelings of
dissatisfaction; usually these people have many problems in their
everyday life that hardly feel satisfaction. The fifth category has
scores 10-14 (dissatisfied) and these persons are dissatisfied with
their lives. The last category has scores from 5 to 9, and are
extremely dissatisfied with their lives. For binary analysis we merged
the three lower scores as (not satisfied or less satisfied) scores <20
and the rest categories as the high scores group 220 (satisfied).

137



Finally, regression analysis was performed examining the potential
effect of MMSE on SRH and SROH and socioeconomic measures. The
results revealed that MMSE impact perceptions of SRH and SROH
(p<0.001). In the final model for SRH, inequalities and cognitive
ability, the impact of education, income (household and personal)
and occupation were diminished, while the impact of SSS was
attenuated. For SROH, in the final model, when MMSE was
introduced in the model, the impact of education and income
decreased, the impact for occupation was diminished, while
Subjective Social Status retained its impact (p<0.001).
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Table 37. Self-rated oral health and household income quintiles.
Logistic regression predicting likelihood of Self-rated oral health as poor and other variables

Model 1 Model 2 Model 3
Self-rated oral health p OR 95% Cl p OR 95% ClI p OR 95% ClI
gender (male) 0.684 0.932  0.664-1.308  0.843 0.966 0.686-1.360  0.694 0.933  0.661-1.318
municipality (Athens) 0.664 1.079  0.766-1.520  0.929 0.984  0.693-1.397  0.957 0.990  0.697-1.407
age (65-74y) 0.492 0.893  0.648-1.232  0.308 0.844  0.609-1.169  0.293 0.839  0.606-1.163

long standing illness (ves) g po1** 0538  0.370-0.782  0.005** 0577 0.394-0.844  0.004** 0573  0.391-0.840

living alone (yes) 0.479 1.152 0.778-1.705  0.450 1.165 0.783-1.734  0.312 1.230 0.823-1.840
Bottom quintile 0.009 **  0.439 0.237-0.813  0.021**  0.479 0.257-0.893 0.029 ** 0.497 0.266-0.930
Second quintile 0.013 * 0.523 0.314-0.872  0.032 **  0.566 0.337-0.951 0.045 * 0.587 0.349-0.988
Third quintile 0.581 0.861 0.507-1.463  0.696 0.899 0.526-1.536 0.749 0.916 0.535-1.568
Fourth quintile 0.309 0.780 0.484-1.258  0.375 0.804  0.497-1.301 0.382 0.807 0.498-1.306
SWL (<20) 0.001 **  0.414  0.248-0.690 0.003 ** 0.455 0.270-0.768
Loneliness 0.096 0.723 0.493-1.060

Reference category: poor
*p<0.05, **p<0.01, ***p<0.001
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Table 38. Logistic regression predicting likelihood of self-rating oral health as poor and occupation;
Associations between Self-rated oral health (poor), occupation, loneliness and Satisfaction with life.

B Std. Error Wald df p OR 95% CI

Model 1

Occupation 1 0.750 0.231 10.534 1 0.001 ** 2.118 1.346- 3.332
Occupation 2 0.427 0.209 4.168 1 0.041 * 1.533 1.017- 2.310
Occupation 3 0.271 0.211 1.651 1 0.199 1.311 0.867- 1.982
Model 2

Occupation 1 0.692 0.234 8.741 1 0.003 ** 1.998 1.263- 3.160
Occupation 2 0.414 0.211 3.856 1 0.050 1.514 1.001- 2.289
Occupation 3 0.259 0.213 1.473 1 0.225 1.295 0.853- 1.967
SWL -0.885 0.261 11.507 1 0.001 ** 0.413 0.247- 0.688
Model 3

Occupation 1 0.700 0.235 8.887 1 0.003 ** 2.014 1.271- 3.193
Occupation 2 0.406 0.212 3.681 1 0.055 1.501 0.991- 2.272
Occupation 3 0.275 0.214 1.650 1 0.199 1.316 0.865- 2.002
SWL -0.762 0.269 8.014 1 0.005 ** 0.467 0.275- 0.791
Loneliness -0.087 0.047 3.417 1 0.065 0.916 0.835-  1.005

*p<0.05, **p<0.01, ***p<0.001
Models adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes) (*) Model

adjusted for gender, municipality, age, long-standing illness, and living alone.
Reference category: poor
Occupation categories:1=professionals; 2=non-professionals non manual workers; 3= manual workers
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Table 39. Logistic regression predicting likelihood for Self-rating oral health (poor), loneliness,

Satisfaction with Life (SWL), and Subjective Social Status (SSS).
Predictors for Self-rated Oral Health (SROH) and Subjective Social Status (SSS)

B Std. Error Wald df p OR 95% Cl

Model 1

SSS (low 1-4 steps) -0.687 0.234 8.622 1 0.003 ** 0.503 0.318- 0.796
Model 2

SSS (low steps 1-4) -0.518 0.242 4.580 1 0.032 ** 0.596 0.371 0.957
SWL (score <20) -0.827 0.267 9.591 1 0.002 ** 0.437 0.259 0.738
Model 3

SSS (low 1-4 steps) -0.494 0.243 4.133 1 0.042 * 0.610 0.379 0.982
SWL (<20) -0.727 0.273 7.108 1 0.008 ** 0.483 0.283 0.825
Loneliness (high score) -0.343 0.196 3.062 1 0.080 0.710 0.484 1.042

* p<0.05, **p<0.01, ***p<0.001

Models adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes)

Reference category: poor
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Table 40. Logistic regression predicting likelihood of reporting Self-Rated Health (SRH) (poor vs good),

and household income.

Predictors for SRH (poor), household income, Satisfaction with Life (SWL) and loneliness.

B Std. Error Wald df p OR 95% ClI

Model 1

Household income <800 euro -0.453 0.202 5.048 1 0.025 ** 0.636 0.428 0.944
Model 2

Household income <800 euro -0.383 0.205 3.477 1 0.062 0.682 0.456- 1.020
SWL (<20) -1.068 0.269 15.804 1 <0.001 ***  0.344 0.203- 0.582
SWL (= 20) -0.627 0.244 6.618 1 0.010 * 0.534 0.331 0.861
Model 3

Household income <800 euro -0.330 0.207 2.544 1 0.111 0.719 0.479 1.078
SWL (<20) -0.886 0.275 10.371 1 0.001 ** 0.412 0.240 0.707
SWL (>20) -0.509 0.248 4.216 1 0.040 * 0.601 0.370 0.977
Loneliness (high score) -0.630 0.207 9.279 1 0.002 ** 0.532 0.355 0.799

*p<0.05, **p<0.01, ***p<0.001

Models adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes)
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Table 41. Logistic regression likelihood of reporting Self-rated Health (SRH) (poor vs good),

Household income, and Social networks.

B Std. Wald af  p OR 95% Cl
Gender (male) 0.342 0.177 3.721 1 0.054 1.407  0.995- 1.991
Municipality (Athens) -0.091 0.184 0.245 1 0.621 0913  0.636- 1.310
Age (65-74) -0.144 0.170 0.716 1 0.397 0.866  0.621- 1.209
Long-standing illness (yes) -1.564 0.200 61.059 1  <0.001*** 0209  0.141- 0.310
Living alone (yes) 0.302 0.204 2.195 1 0.138 1.353  0.907- 2.019
Household income <800 -0.428 0.202 4.471 1 0.034 * 0.652  0.439- 0.969
Social networks 0.067 0.032 4.358 1 0.037 * 1.069 1.004- 1.138

*p<0.05, **p<0.01, ***p<0.001

Model adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes) and long-standing illness (yes).
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Table 42. Logistic regression predicting likelihood of reporting Self-rated health (poor vs good),
and the impact of long-standing illness, education and SWL (Models 1-2).

B Std. Error Wald df p OR 95% CI

Model 1 (a)

Long-standing illness (yes) -1.595 0.202 62.218 1 <0.001 0.203 0.137- 0.302
ISCED-97 =0 -1.178 0.372 10.035 1 0.002 ** 0.308 0.149- 0.638
ISCED-97=1 -0.841 0.343 6.027 1 0.014 ** 0.431 0.220- 0.844
ISCED-97=2 -0.960 0.395 5.921 1 0.015 ** 0.383 0.177- 0.830
ISCED-97=3 -0.331 0.407 0.663 1 0.416 0.718 0.324- 1.594
Model 2 (a)

Long-standing illness (yes) -1.523 0.206 54.757 1 <0.001 0.218 0.146- 0.326
ISCED-97=0 -1.146 0.371 9.522 1 0.002 ** 0.318 0.154- 0.658
ISCED-97=1 -0.767 0.341 5.045 1 0.025 ** 0.465 0.238-  0.907
ISCED-97=2 -0.953 0.394 5.854 1 0.016 ** 0.386 0.178- 0.834
ISCED-97=3 -0.324 0.407 0.634 1 0.426 0.723 0.326- 1.606
SWL (<20) -1.092 0.270 16.346 1 <0.001 0.335 0.198- 0.570

*p<0.05, **p<0.1, **p<0.001

(a) Model adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes), long-standing illness (yes).

Education ISCED-97: 0 =no schooling, 1=primary, 2=lower secondary, 3= upper secondary
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Table 43. Logistic regression predicting likelihood of reporting Self-rated health (poor),

and the impact of education and social network.

B Std. Wald df p OR 95% ClI
Gender (male) 0.226 0.184 1.506 1 0.220 1.253 0.874- 1.797
Municipality (Athens) -0.083 0.186 0.201 1 0.654 0.920 0.640- 1.324
Age (65-74) -0.169 0.172 0.970 1 0.325 0.844 0.603- 1.182
Long-standing illnesss (yes) -1.599 0.203 61.898 1 <0.001 *** 0.202 0.136- 0.301
Living alone (yes) 0.107 0.175 0.376 1 0.540 1.113 0.790- 1.568
ISCED-97=0 -1.129 0.371 9.257 1 0.002 ** 0.323 0.156- 0.669
ISCED-97=1 -0.789 0.343 5.303 1 0.021 ** 0.454 0.232- 0.889
ISCED-97=2 -0.923 0.395 5.460 1 0.019 ** 0.397 0.183- 0.862
ISCED-97=3 -0.284 0.407 0.489 1 0.484 0.753 0.339- 1.670
Social networks 0.066 0.032 4.161 1 0.041 * 1.068 1.003- 1.138

*p<0.05, **p<0.01, ***p<0.001

Model adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes), long-standing illness (yes).

Education ISCED-97: 0 =no schooling, 1=primary, 2=lower secondary, 3= upper secondary
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Table 44. Logistic regression predicting likelihood of reporting SRH (poor),

and the impact of education and loneliness

B Std. Wald df p OR 95% ClI
Gender (male) 0.177 0.185 0.915 1 0.339 1.194 0.830- 1.716
Municipality (Athens) -0.109 0.187 0.342 1 0.559 0.896 0.621- 1.293
Age (65-74) -0.209 0.174 1.449 1 0.229 0.811 0.577- 1.140
Long-standing illness (yes) -1.615 0.205 62.171 1 <0.001 *** 0.199 0.133-  0.297
Living alone (yes) 0.251 0.181 1.932 1 0.165 1.285 0.902- 1.832
ISCED-97=0 -1.054 0.377 7.831 1 0.005 ** 0.349 0.167- 0.729
ISCED-97=1 -0.767 0.347 4.879 1 0.027 ** 0.465 0.235- 0.917
ISCED-97=2 -0.937 0.400 5.496 1 0.019 ** 0.392 0.179- 0.858
ISCED-97=3 -0.276 0.412 0.449 1 0.503 0.759 0.339- 1.701
Loneliness -0.759 0.203 13.926 1 <0.007 *** 0.468 0.314- 0.697

#p<0.05, **p<0.01, ***p<0.001
Model adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes), long-standing illness (yes).

Education ISCED-97: 0 =no schooling, 1=primary, 2=lower secondary, 3= upper secondary
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Table 45. Logistic regression likelihood for reporting Self-rated health (poor vs good),
SWL, social networks, loneliness, and education

B Std. Error  Wald df p OR 95% ClI

Model 1 (a)

Education (b) -0.388 0.184 4.430 1 0.035* 0.679 0.473- 0.974
SWL -0.1067 0.267 15.918 1 <0.007] *** 0.344 0.204- 0.581
Model 2 (a)

Education (a) -0.423 0.183 5.350 1 0.021 * 0.655 0.458- 0.938
Social networks 0.068 0.032 4.459 1 0.035 * 1.070 1.005- 1.139
Model 3 (a)

Education (b) -0.380 0.185 4.214 1 0.040 * 0.684 0.476- 0.983
Loneliness -0.775 0.202 14.75 1 <0.007] *** 0.41 0.310 0.684

*p<0.05, **p<0.01, ***p<0.001
(a)Model adjusted for: gender (male), municipality (Athens), age (65-74), living alone (yes), long-standing illness (yes)

(b) Education= less than lower secondary
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Table 46. Logistic regression predicting likelihood of Self-rated health (poor), occupation,

loneliness, Satisfaction with life and social networks

B Std. Error Wald df p OR 95% ClI

Model 1

Occupation 1 0.477 0.241 3.922 1 0.048 * 1.611 1.005- 2.584
Occupation 2 0.095 0.220 0.185 1 0.667 1.099 0.714- 1.691
Occupation 3 -0.043 0.221 0.038 1 0.846 0.958 0.622- 1.476
Loneliness -0.796 0.202 15.595 1 <0.001*** 0.451 0.304- 0.671
Model2

Occupation 1 0.410 0.241 2.899 1 0.089 1.507 0.940- 2.416
Occupation 2 0.114 0.219 0.270 1 0.603 1.121 0.729- 1.721
Occupation 3 -0.087 0.223 0.153 1 0.696 0.917 0.592- 1.418
SWL (<20) -1.071 0.269 15.871 1 <0.007 *** 0.343 0.202- 0.580
SWL (220) -0.632 0.244 6.722 1 0.010 * 0.531 0.330- 0.857
Model 3

Occupation 1 0.485 0.238 4.145 1 0.042 * 1.624 1.018- 2.591
Occupation 2 0.104 0.218 0.227 1 0.634 1.109 0.724- 1.699
Occupation 3 -0.027 0.220 0.015 1 0.902 0.973 0.632- 1.498
Social networks 0.067 0.032 4.327 1 0.038 * 1.069 1.004- 1.138

*p<0.05, **p<0.01, ***p<0.001

Models adjusted for gender (male), municipality (Athens), age (65-74), long standing illness (yes), and living alone (yes).

Occupation 1= professionals, 2= non-professionals non manual, 3= manual workers.
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Table 47. Predictors for Self-rated health (poor), and the impact of social networks, and Subjective Social

Status (SSS)
B Std. Wald df p OR

Model 1

Gender (male) 0.375 0.175 4.584 1 0.032 * 1.456 1.032- 2.052
Municipality (Athens) -0.094 0.183 0.267 1 0.606 0.910 0.636- 1.302
Age (65-74) -0.117 0.168 0.482 1 0.488 0.890 0.640- 1.237
Long-standing illness (yes) -1.579 0.198 63.428 1 <0.001 *** 0.206 0.140- 0.304
Living alone (yes) 0.044 0.171 0.065 1 0.798 1.045 0.747- 1.461
Model 2

Gender (male) 0.397 0.177 5.012 1 0.025 * 1.488 1.051- 2.106
Municipality (Athens) -0.101 0.186 0.293 1 0.588 0.904 0.628-  1.302
Age (65-74) -0.163 0.171 0.911 1 0.340 0.849 0.607- 1.188
Long-standing illness (yes) -1.563 0.201 60.284 1 <0.001 *** 0.210 0.141- 0.311
Living alone (yes) 0.130 0.174 0.559 1 0.455 1.139 0.810- 1.601
SSS -0.698 0.171 16.691 1 <0.001 *** 0.498 0.356- 0.696
Model 3

Gender (male) 0.393 0.178 4.884 1 0.027 * 1.482 1.045-  2.100
Municipality (Athens) -0.092 0.186 0.246 1 0.620 0.912 0.633- 1.314
Age (65-74) -0.155 0.172 0.821 1 0.365 0.856 0.612- 1.198
Long-standing illness (yes) -1.573 0.203 60.274 1 <0.00] *** 0.208 0.140-  0.309
Living alone (yes) 0.159 0.175 0.822 1 0.365 1.172 0.832-  1.652
SSS -0.674 0.172 15.409 1 <0.001 *** 0.510 0.364- 0.714
Social networks 0.062 0.032 3.664 1 0.056 1.064 0.999 1.133

*p<0.05, **p<0.01, *** p<0.001
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Table 48. Logistic regression predicting likelihood of reporting self -rated health (SRH) (poor vs good),
and Subjective Social Status (SSS)

B Std. Wald df p OR 95% ClI

Model 1

Gender (male) 0.436 0.180 5.885 1 0.015 ** 1.546 1.087- 2.199
Municipality (Athens) -0.216 0.190 1.286 1 0.257 0.806 0.555- 1.170
Age (65-74) -0.227 0.174 1.714 1 0.190 0.797 0.567- 1.120
Long standing illness (yes) -1.506 0.204 54.580 1 <0.001 *** 0.222 0.149- 0.331
Living alone (yes) 0.172 0.176 .958 1 0.328 1.188 0.841- 1.678
SSS (low steps 1-4) -0.600 0.175 11.807 1 0.001 ** 0.549 0.390- 0.773
SWS (score <20) -0.975 0.272 12.828 1 <0.001 *** 0.377 0.221- 0.643
Model 2

Gender (male) 0.328 0.180 3.336 1 0.068 1.388 0.976- 1.974
Municipality (Athens) -0.117 0.188 0.386 1 0.535 0.890 0.615- 1.286
Age (65-74) -0.203 0.173 1.370 1 0.242 0.817 0.582- 1.146
Long-standing illness (yes) -1.583 0.204 60.120 1 <0.007 *** 0.205 0.138- 0.306
Living alone (yes) 0.312 0.182 2.948 1 0.086 1.366 0.957- 1.949
SSS (low 1-4 steps) -0.663 0.173 14.685 1 <0.001 *** 0.516 0.367- 0.723
Loneliness -0.770 0.203 14.416 1 <0.001 *** 0.463 0.311- 0.689

*p<0.05, **p<0.01, ***p<0.001
Model 1: gender, municipality, age, long-standing illness, living alone, SSS, SWL.
Model 2: gender, municipality, age, longstanding illness, living alone, SSS, loneliness.
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Finally, logistic regression was performed to assess the impact of a
number of factors on the likelihood that responders would self-report
health or oral health as poor. All models examined were statistically
significant. The stronger predictor for self-reported health as poor was
Subjective social status and Satisfaction with life (Table 48).

Further regression analysis was performed to examine the likely impact
of self-rated general health (SRH) on clinical (DMFT, OHI-S) and
subjective measures of oral health (SROH) and social gradient
inequalities. The results revealed that SRH is statistically significant and
a predictor for all the examined oral health outcomes (p<0.001) except
for OHI-S (p>0.05). In the statistical analysis for OHI-S (poor vs good oral
hygiene) all socioeconomic measures remained statistically significant in
the final model (p<0.005.)

The results presented in this section are according to the study’s
objectives, all statistical methods used were appropriate for each
variable, and all assumptions were met. In the following chapter, results
from this thesis will be discussed.
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CHAPTER 5

Discussion

The aim of this thesis was to explore the impact of complex
socioeconomic, psychometric and behavioural factors and the social
gradient concerning clinical and subjective measures of oral health, in
Greek older adults. Health and inequalities in the social and economic
conditions are of major concerns in almost all countries. These
socioeconomic inequalities and the social gradient affect health and
oral health outcomes and harvest health inequalities. The results of the
present study confirm the existence of health inequalities, in clinical
and subjective measures of oral health, and self-reported health, and
the social gradient according to income, education, occupation and
subjective social status in the examined population. These results are in
accordance with the results of other studies; unequal distribution of
income and inequality in occupation and education contribute to
differences in health outcomes and care, revealing the gap between the
more affluent and privileged and less affluent. There are gradient
inequalities in health and oral health (Morita | et al, 2007; Stewart R et
al, 2008; Mackenbach JP et al, 1997; Knust AE 1996; Bartley M, 2004;
Damaskinos et al, 2016; 2018; Gkavela 2019).

This study examined the impact of psychometric factors and confirms
inequalities and the social gradient in oral health in clinical and
subjective measures, in Greece. Oral health (clinical and subjective) and
SRH in older Greek adults visiting Day Clubs have significant differences
according to education, income, occupation and SSS. Psychometric
factors have a significant impact on SROH and SRH, and contribute to
explaining inequalities and the gradient and subjective health
variability. Statistically significant differences are present for all the
examined outcome variables and the explanation variables.
Associations between oral hygiene (OHI-S) and household income is
statistically significant. This is in accordance with the results of Gkavela
(2019), who found income statistically significant (p<0.001) and a
predictor of OHIS in Greek adults 65 years and older (Gkavela, 2019).
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The present study’s results, confirmed the existence of gradient
inequalities in oral health and in self-rated general health. These
associations were examined by three objective socioeconomic
measures (income, education, occupation) and by one subjective
measure, the subjective social status (SSS) or MacArthur social status
scale; all health outcome measures examined are statistically significant
for household income, education, occupation and SSS, exposing the
social gradient. Subjective social status is the strongest predictor and a
valid subjective measure for examining health inequalities and the
social gradient.

Missing teeth and personal and household income have significant
associations and a gradient. The analysis discovered a linear
relationship for missing teeth and household income quintiles; thus, the
social gradient has a linear shape. Gender, years in pension, marital
status, OHRQL, and cognitive ability have an effect on missing teeth, as
well. Education, occupation and SSS are also significant predictors for
missing teeth and their associations with the number of missing teeth
are statistically significant. For those who reported being manual
workers, less educated, in the lower steps of the social ladder (SSS), and
in having less money were more possible to have a higher number of
missing teeth. These results are in agreement with other cross-sectional
studies that found tooth loss associated to income and education level
(Sanders, 2007; Sadeghi et al, 2012; Ramraj et al, 2013; Luchi et al,
2013; Capurro and Davidsen, 2017; Jayasvastin et al, 2019).

The study’s findings confirmed the study’s objectives and found
socioeconomic gradient inequalities. For DMFT index, the results are
significant for household income, education level, occupation, and SSS.
All explanatory variables are significantly associated with DMFT, in the
examined population. The results are significant for all participants in
the analysis and remained statistically significant when only dentate
participants were included. Thus, those with higher income, higher level
of education, in non-manual occupations and with higher subjective
social status are more likely to have less decayed, missing and filled
teeth (DMFT), adjusted for gender, age, municipality and living alone.
The DMFT index has a significant statistical association with SROH,
while the OHI-S index has no statistical association with SROH, SRH and
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SWL. Levels of association of OHRQL are statistically significant for both
SROH and SRH. The analysis revealed pattern of socioeconomic
variability in SROH and SRH; socioeconomic factors are related to
perceptions of health. These results confirmed the objectives, and
supported the alternative hypotheses of the study. In agreement with
the present study’s results are the results from two studies in Brazil,
where poor SROH was associated with low socioeconomic status and
less frequent use of dental services (Luchi et al, 2013; Bastos et al,
2019).

Self-rated oral health and Self-rated health are significantly associated
to household income, education level, occupation, and SSS. Household
income, education, occupation and SSS are all predictors and
determinants of SRH and SROH. Subjective social status has the
strongest association and a significant effect for predicting both SROH
and SRH. Self-rated oral health and Self-rated health have no
statistically significant differences according to municipality; however,
there are statistically significant associations between SRH according to
gender, SSS, household income, education level, and occupation. For
SROH age, gender, SSS, household income, education level and
occupation are statistically significant. Education level and SSS are the
strongest predictors for SROH.

Satisfaction with life (SWL) is significantly associated to longstanding
illness, and limited daily activity, the number of remaining teeth and
reason for dental visits. It is interesting to report the results about
household income, SROH and SRH and the impact of SWL; Income
inequalities in SROH are present for those with less than 600 euro per
month as household income; however, when SWL entered the model,
then household income is no more significant for those with higher
income, but not for those with a household income 600-799 euro per
month. The higher the income, the higher the education level, better
jobs and higher subjective social status then the better SROH and SRH.
Oral health behavior differences (reason to go to the dentist, time since
last visit to the dentist, frequency of brushing teeth or dentures) and
socioeconomic inequalities are present in the examined population and
partly explain the gradient. There are gender differences in oral health
behaviors; women have better oral hygiene habits, brush more, and
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visit the dentist for regular check-ups, compared to men’s habits. This is
in accordance with a previous study in Greece in a younger adult
population (Mamai-Homata, et al, 2016); furthermore, OHI-S (poor oral
hygiene) was associated with age (p=0.0011) and if dental visit was in
less than 12 months (p=0.005) in Greek elders (Gkavela, 2019).

Frequency of brushing teeth or dentures less than once a day is
statistically significant different from those, they report frequency of
brushing twice a day, by occupation, household income, and education
level. Frequency of brushing less than once a day and SSS is statistically
significant for those they report low subjective social status. The effect
of SWL and loneliness in the final model did not impact these significant
associations of frequency of brushing and SSS.

Psychometric factors in the study partly explain socioeconomic
inequalities, the social gradient, and subjective health differences.
Cognitive ability, social networks, SWL and loneliness, impact health
outcomes and contribute to clarification of health inequalities. There is
a socioeconomic pattern for number of missing teeth and cognitive
ability partly explained the number of missing teeth. The influence of
SWL and loneliness in SRH and gradient inequalities are strong and
diminish the effect of household income in the model. Those rating
their health as poor are more likely to have a household income less
than 800 euro per month, but SWL and loneliness have a stronger effect
on these perceptions, and partly explain the gradient. On the other
hand, social network has strong impact on SRH but in the final model
both household income and social network are significant predictors for
SRH. Those with less money and the less close contacts are more likely
to report SRH as poor. Education level has statistically significant
associations with SRH and these associations remain significant even
after SWL and loneliness entered the model. Education remained
significant in all three models and this confirms education as a strong
predictor for SRH. SWL and loneliness also partly explain the
socioeconomic gradient in health.

The study’s results are in agreement with those from the Spanish

National Health Survey; Capurro and Davidsen (2017), reported that for
adults with lower education, LOWER income and manual workers, had
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higher odds of reporting poor SROH; they also reported that
behavioural and psychosocial variables could partly explain associations
(Capurro and Davidsen, 2017). Similarly, in the present study gradient
inequalities in SROH and SRH were influenced by loneliness, SWL, social
networks and cognitive ability.

Self-rated oral health and socioeconomic inequalities and the gradient
are present in the examined elderly population. Those with less money,
lower education, and manual workers are more likely to perceive their
oral health as poor. Income pattern inequalities remained statistically
significant in the final model when SWL and loneliness were introduced.
SWL had a strong impact on SROH; Low score for SWL Is a predictor for
poor SROH, and partly explains the gradient. Unlike this pattern for
socioeconomic differences, SROH by occupation is related and has
statistically significant differences for occupations that are considered
best. Occupation has a strong impact for SROH for the first two
occupation groups; those with the best jobs (professionals/ managers)
and those nonprofessionals and non-manual workers; however, there
are no differences for the third occupation group (manual workers).
Those who work as professionals/ managers and those who are non-
professionals non manual workers, are less likely to report SROH as
poor. Yfantopoulos et al, 2014 examined SROH inequalities in three
different age groups and found that less education and lower income
levels were predictors for lower levels of self-rated oral health
(Yfantopoulos et al, 2014). This is in agreement with the present study’s
results.

Satisfaction with life is also a strong predictor for SROH and the effect
of occupation for professionals/ managers remained significant only for
those in the first occupation group, professionals/managers.
Satisfaction with life has also a significant effect in the final model.
Thus, those who their last main occupation was in the first occupation
group (professionals/ managers) and report SWL score above 20, are
more likely to perceive their SRHO as good. The results confirm
inequalities and occupational gradients in SRH; however, these
inequalities are partly explained by SWL, Loneliness and social
networks.
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Subjective social status has a significant impact on SROH that remained
untouched by the effect of SWL. Thus, those who perceived their
subjective social status as low (steps 1-4), are more likely to perceive
their SROH as poor in all three models; in the final model SWL and SSS
remained statistically significant.

The study results revealed a significant association between tooth loss
and cognitive ability. Participant’s age, income and years of education
were also significantly correlated with tooth loss. Increasing the
cognitive ability score by one then we expect a decrease in missing
teeth by 0.6 and if we have one more year of education then we expect
missing teeth to decline by 0.4. Those who brushed their teeth or
dentures less than once a day and visited the dentist only when they
had pain or a problem had significantly more missing teeth. There was
also an occupation and income effect thus those being manual workers
with lower income experienced significantly more missing teeth; the
profile for the socioeconomic gradient in missing teeth is linear.

In accordance with the results of the present study, are the results of
studies that also used MMSE test for cognitive ability. The results of
these studies showed tooth loss associated with MMSE score; the
higher the number of missing teeth the lower the MMSE score in
Japanese elders (Okamoto N et al, 2010; Saito Y & Sugawara N, 2013).
Similarly, lower MMSE scores were associated with increased risk of
tooth loss and reported in a cohort study of community dwelling men,
members of the U.S. department of Veterans Affairs, 28-70 years old. In
older men MMSE scores were predicted by rates of tooth loss. Those
results showed that the risk for low scores in MMSE test increased by
9% to 12% for each tooth lost in a decade (Kaye EK et al, 2015). The
MMSE score has also been associated to tooth loss in Indonesian elders
(Asia A et al, 2015).

Takeshita et al (2016) in a cross-sectional study in Japan examined
occlusal force and cognitive function in older Japanese. Cognitive
function was measured with the Japanese version of the Montreal
Cognitive Assessment (MoCA-J) and oral status and function were
assessed by the number of remaining teeth, periodontal pocket depth,
and maximal occlusal force. Multiple regression analysis showed that
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occlusal force was significantly related to cognitive function after
controlling for possible predictors (age, sex, socioeconomic status,
medical condition, and handgrip strength). The number of remaining
teeth and periodontal pocket depth were not significantly associated
with cognitive function; however, maximal occlusal force was positively
associated with cognitive function (Takeshita et al, 2016). In the present
study remaining teeth were significantly associated to cognitive ability
(p<0.001) and inequalities remained; however, all socioeconomic
measures reduced their impact. Tooth loss is negatively associated with
cognitive function and education (Cerrutti-Coplin, 2018; Damaskinos,
2018).

Another study that used the MMSE score but also a clinical diagnosis of
dementia, in Swedish elders, showed that education and age levels
largely explained associations of missing teeth and cognitive
impairment. The Health 2000 Health Examination Survey in Finland
examined oral health and cognitive impairment (using the shortened
version of MMSE) in adults 55 years or older, and found statistically
significant differences with more carious and missing teeth or being
edentulous without wearing a denture in those cognitively impaired
(Syrjala et al, 2007). Similarly, a study from China examined the
association between tooth loss and cognitive function in elders 60 years
or above found that the number of missing teeth was significantly
associated with cognitive impairment (Luo J, et al 2015). Holst (2008),
found in a 30year long study in Norwegian adults that the existence of
oral health inequalities and the social gradient in edentulism impacted
on the functional dentition of 20 or more natural teeth. She concluded
that in Norwegian population edentulism was a result of accumulated
indices of oral diseases and limited access to dental care either because
of economic barriers or unavailability of dental care (Holst, D, 2008).

Analyses of the National Health and Nutrition Examination Survey
(NHANES, 1999-2002), in the USA, examined dental care utilization as a
covariate and the link between cognitive functioning and tooth loss,
and there was a strong association of dental care utilization and tooth
loss (Wu B et al, 2008), and the level of cognitive functioning with
dental utilization (Bu B, et al, 2007). In the present study we also found
that lower scores of cognitive functions have been associated with
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worse oral health status, and the impact of cognitive function on tooth
loss merged when there were regular dental visits. However, in the
present study participants are both edentulous and dentate seniors 65
years and older, while in the studies of Wu et al (2007; 2008; 2016),
participants had at least one tooth and were 60 years and older. Age
was reported of greater correlation with cognitive function than with
the number or remained teeth (Delwel et al, 2020; Lexomboon et al,
2012); however, in the present study age and cognitive function have
the same power (p<0.001) in predicting the number of remained teeth.
Lee and Choi (2019) reported that dementia was less common in
subjects with periodontitis but was more common in those with
removable dentures, suggesting that tooth loss may be conductive to
development of dementia.

A study by Manski et al (2016), examined disparities in dental
attendance among older adult populations in the USA, data from Health
and Retirement Study (HRS), and in European countries, data from the
Survey of Health and Retirement in Europe (SHARE). It was found that
income and education had stronger correlation with dental use, than
dental insurance had. This result is partly in agreement with the results
of the present study, in which education had a significant effect on
tooth loss. Furthermore, the present study’s results partly agree with
the results of a previous research in Greece by Mamai-Homata et al,
(2012), where education was the only significant predictor for tooth
loss in adults (Mamai-Homata et al, 2012).

In the present study cognitive ability impact and partly explains oral
health inequalities. It is interesting that cognitive ability diminished the
effect of all socioeconomic measures for OHI-S. This result is not in
accordance with the results of Singh-Manoux et al (2005) who
examined the role of cognitive ability and health inequalities using data
from the Whitehall Il study and found that although cognitive ability is
related to health, yet cannot clarify or explain social inequalities in
health (Singh-Manoux et al, 2005).

Additionally, the results of the present study of DMFT inequalities and

cognitive ability, exposed that all socioeconomic measures’ impact was
attenuated by the effect of cognitive ability, while for SROH the results
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revealed that cognitive ability impact perceptions of SRH and SROH
(p<0.001). In the final model for SRH inequalities and cognitive ability,
the impact of education, income (household and personal income) and
occupation were diminished, while the impact of SSS was reduced. For
SROH, the impact of education and income decreased and the impact
for occupation was diminished, while the impact of SSS retained its
impact (p<0.001) by the effect of cognitive ability. These results partly
agree with the results of Sabbah et al (2009) who also reported that
cognitive ability partly explained socioeconomic inequalities in oral
health in the US population (Sabbah et al, 2009); however, there are
noticeable differences in the methodology used by Sabbah et al (2009)
who analyzed data from the NHANES in younger adults 20-59 years old
and cognitive ability was examined by other memory tests and not by
MMSE test.

In the present study, socioeconomic measures, clinical and
psychometric factors affecting SROH and self-rated general health and
satisfaction with life in elders, were examined. There are associations
between household income, education level, occupation, subjective
social status and clinical measures of health, and SROH and SRH, in
Greek elders in Athens and Piraeus. All three objective socioeconomic
measures used in the study are predictors of SROH and SRH (p< 0.01);
SSS, a subjective socioeconomic measure, found to be also a predictor
for SROH and SRH (p< 0.01). However, the objective socioeconomic
measures aren’t predictors for SWL. The results contradict the claims of
Daraei and Mohajery (2013) who found a positive correlation between
socioeconomic status and satisfaction with life in India female domestic
workers.

The thesis’s results indicate that gender, municipality, long-standing
iliness, Subjective social status and loneliness, are predictors of SWL. It
is interesting to highlight that remaining teeth is a significant predictor
of SROH (p= 0.01), SRH (p= 0.01), and SWL (p= 0.05), while municipality
and reason for dental visits are statistically significant predictors only of
SWL (p= 0.01). The results for remaining teeth and socioeconomic
status (income and education) are in agreement with the results of Kim
et al, (2016) and Park et al (2019) from the Korean National Health and
Nutrition Examination Survey 2010 -2012 & 2012-2013 (Kim et al, 2016;
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Park et al, 2019) that reported remaining teeth in older people
positively associated with education and income; and partly agree with
the results of Gkavela (2019), who found that the number of remaining
teeth was associated to education (p=0.004) but not to income.
However, being edentulous was associated with education (p=0.011)
and income (p=0.024) (Gkavela, 2019).

Self-rated health and the presence of a gradient among Greek adults
was reported by Theodosiou and Zangelides in 2009 (Theodosiou and
Zangelides, 2009). A recent study in Greek adults examined SRH and SSS
and found that age and the presence of chronic disease affect SRH and
that the higher the perceived SSS, the higher the odds of reporting good
SRH (Charonis et al, 2017). A study that examined SRH, socioeconomic
status (objective measures) and indebtedness in Greek adults found
that males and younger individuals with a higher SES had a higher
probability of reporting better SRH (Kyriopoulos I-I et al, 2016), which is
in agreement with the results of the present study. Daniilidou et al
(2004), in a study of Greek adults (aged 18 years and over), found that
SRH was influenced by income, education, age and gender; however,
variables such as physical activity and psychometric factors were not
used in that study (Daniilidou et al, 2003). In the present study, there is
no significant relationship between age and SRH; however, gender is
significantly associated with SRH and SROH. Women are more likely to
perceive their SRH and SROH as poor (p<0.001.)

Long-standing illness and long-standing illness that limited daily activity
are significantly associated with SRH in the present study; these results
are in accordance with previous studies worldwide that revealed that
socioeconomic measures (income, education, occupation) were
determinants of SRH (Franks P et al, 2003; Hong et al 2004; Fernandez
DLHK & Leon DA, 1996; Hirdes JP & Forbes WF, 1993), and mortality (
Dowd JB & Zajacova A, 2007; Benyamini Y et al, 2004; Pappas et al,
1993; Idler EL & Angel RJ, 1990). In the present study, the stronger
predictor for self-rated health as poor, is subjective social status and
Satisfaction with life. There is as a gradient in linear pattern for Self-
rated health and education level; education level remained significant
even after Satisfaction with life was introduced in the model.
Inequalities and the gradient exist for household income as well.
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Household income, loneliness and social networks are statistically
significant and predictors for Self-rated health as poor.

The results of the European Project “Enabling Autonomy, Participation,
and Well-Being in Older Age: The Home Environment as a Determinant
for Healthy Aging’ based on Latvian and Swedish data showed that poor
perceived mobility was associated with poor SRH, while education was
a determinant for SRH only for the Latvian sample. Age was not a
significant determinant for either population (Harschel AK et al, 2015).
The results of the present study showed that for dentate participants,
age is significantly associated with SROH and SWL; however, the
findings for SRH and age are not significant, in accordance with the
Latvian and Swedish data, as reported by Harschel et al, 2015. In the
present study, education, income and occupation are statistically
significantly associated with both SROH and SRH. Income inequalities in
SRH were also reported in Japan; at the prefecture level, the association
between income and SRH was especially strong (Shibuya K et al, 2002);
in Russia, education, material deprivation and perceived control were
related to SRH (Bobak et al, 1998).

In the present study, SROH (poor vs good) was predicted by education,
occupation, SSS and household income. Mejia et al (Mejia G et al, 2014)
examined SROH and social inequality among Australians (Australia’s
National Survey of Adult Oral Health, 2004-2006) and found that those
who reported an annual income less than 20,000 Aus. $ and those who
were less educated or unemployed were more likely to report poor oral
health; this finding is in accordance with our results, However, an
income of 20,000 Aus.S (~12.482 euros) is much higher than 800 euros
per month (approximately 900 euros per year); one (l) Aus. $ equals
about 0.62 euros). Greece is a country in economic recession with
reduced pensions and salaries because of the Memorandum.
Additionally, a more recent study in Australia reported that poor SROH
and income inequality in Local Government Areas (LGAs) had no
associations among Australians (Singh A, et al 2018). However, the
present study’s results are in agreement with a study form Sweden;
socioeconomic measures were strongly associated with SROH (OR 1.76)
and SRH (OR 3.95) in Swedish adults; these results remained significant
after controlling for age (mean age 53.4 years), gender and lifestyle
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variables (Hakeberg and Boman, 2018). Another cross-sectional study
had similar results with the present study’s results and found
socioeconomic gradients in dental health among adults, in Spain;
however, this study (data from the 2006 Spanish National Health
Survey) did not include SROH in their logistic regression analysis and
they focused on younger adults 30-64 years (Capurro and Davidson,
2017). The present study ‘s results are in agreement with the results of
Jayasvasti et al, 2019, in a cross-sectional study about SROH status in
Myanmar. They found that tooth loss, less frequent dental care
attendance, and lower education were associated with poor SROH
(Jayasvasti et al, 2019).

The present study exposes that participants with no teeth (edentulous)
are more likely to report poor SROH, poor SRH and low SWL scores. This
is not in line with the results of Northridge et al (Northridge ME et al,
2012), who found that edentulous participants reported better SRH
than the dentate participants. The present study’s results are in
agreement with Gkavela’s results that being edentulous is associated
with education and income (Gkavela, 2019).

Additionally, the present study’s results are in agreement with Farmer’s
et al 2016, results regarding education and income inequalities in a
study in Canada. SROH was examined (using a nationally representative
Canadian survey), and poor SROH was found to be inversely related to
education and income; both socioeconomic measures were evenly
balanced with the gradients (Farmer J et al, 2016). In the present study,
the participants were 65 years old or older (65-94 years), and those in
the 74-94-year-old group had significant income and educational
gradient inequalities compared to the younger group of 65-74-year-
olds. A study in England, Wales and Northern Ireland found oral health
inequalities in the UK adult population that tended to diminish with
age; for those aged 65 years and over, these inequalities were not
statistically significant (Guarnizo-Herreno CC et al, 2014). The results of
the present study show that inequalities do not fade with age in the
examined population. In the literature, there is conflicting evidence
regarding whether inequalities in health diminish or persist in older age
(Celeste RK, & Fritzell J, 2018; Benzeval M et al, 2011; Merlo J et al,
2003).
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The present study’s results are useful for policy makers, health planning
and welfare; all can gain experience and focus on oral health and
general health. Because older people have transition events affecting
their lives (loss of a partner, widowed, retirement, and health
problems), they are more vulnerable to financial crisis and may face
hardship (Petersen PE et al, 2010; WHO 2009).

Unequal distribution and diffusion of income and inequality in
occupation and education contribute to differences in health outcomes
and care, revealing the gap between the more affluent and privileged
and less affluent (Knust, 1996; Mackenbach et al 1997; Morita et al,
2007a; 2007b; Stewart et al, 2008; Bartley 2004; Damaskinos et a,
2018). This is important for a country like Greece; a country in a deep
economic and social crisis; this financial crisis is also a public health
crisis and has impacted on people’s daily life, and oral health
inequalities and health disparities have increased (Damaskinos &
Economou, 2012; Damaskinos et al, 2016). Increasing number of Greeks
have reported neglecting their health, and they avoided health or
dental examinations either because could not afford to pay the cost or
because of the distance to the clinics and travel expenses (Damaskinos
et al, 2016; Simou & Koutsogeorgou, 2014; Damaskinos et al, 2018).
Unfortunately, a safety net for those frail or in great need does not
exist. This emphasizes the need for strategies and upstream public
health policies and interventions to eradicate disparities in oral health
and social disparities within the country and inequalities in oral health
care across other countries, as this is one among others of global oral
health objectives for the year 2020 (Moyses, 2012; Hobdell et al, 2003;
Damaskinos et al, 2018). Furthermore, there is a need to implement
national guidelines and a plan to promote equity in health and
awareness of the importance of oral health on general health with
emphasis in cognitive ability, loneliness, social networks and
Satisfaction with life, and the impact of social differences in health
outcomes.
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Limitations

The study has some limitations because of its design. This is a cross-
sectional study with an observational study design in which the
outcome and exposures are examined at the same time, which makes
causal relationships difficult to conclude; thus, the results should be
treated with caution. However, the strengths of the study are the use of
multilevel sampling procedures, stratified and clustering methods
according to postal codes, municipalities and Day Clubs. Moreover, this
research was especially designed to explore factors affecting the oral
health of elders aged 65 years and older, applying multivariate analysis
to control confounding as much as possible. The participants were
elders aged 65-94 years (males and females), both clinical and
subjective measures were used, and psychometric factors were also
considered. This cross-sectional study could be used as a baseline for a
future cohort study.
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Conclusions

The main results of the present study are the existence of the social
gradient in oral health of older adults from two municipalities of Attica
region (Municipality of Athens and Municipality of Piraeus).
Socioeconomic factors impact perceptions of health and show
inequalities and educational, income and occupation gradients.
Education, occupation, household income, personal income, and
subjective social status are predictors for Self-rated Oral Health (SROH)
and Self-rated Health (SRH), and are statistically significantly associated
with both SROH and SRH. Oral health hygiene, missing teeth, DMFT and
SROH and SRH in older Greek adults visiting Day Clubs have significant
differences according to income, education, occupation and SSS.
Associations between oral hygiene (OHI-S) and household income is
statistically significant. Similarly, these associations are statistically
significant for education, occupation and SSS. Subjective social status is
the strongest predictor, and verified to be a valid measure for
examining health inequalities.

This study examined and reported relationships between oral health,
social gradient inequalities and social networks, loneliness, SWL,
subjective social status (SSS) and oral health, cognitive ability and oral
health; SRH and objective and subjective SES; SRH and oral health
indicators.

Gender, years in pension, marital status, OHRQL, social networks,
loneliness, satisfaction with life and cognitive ability (MMSE test) have
an effect on oral health. Education, income, occupation and SSS are also
significant predictors for missing teeth and their associations with the
number of missing teeth are statistically significant. Participants who
reported last main occupation as being manual workers, less educated,
in the low steps of the social ladder (SSS), and with less money were
more likely to have a higher number of missing teeth.

There are socioeconomic inequalities and a social gradient for DMFT
index; the results are significant for household income, education level,
occupation, and SSS. All explanatory variables are significantly
associated with DMFT, in the examined population. The results for
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income gradients remained statistically significant even when only
dentate participants were included in the analysis. Thus, those with
more money, higher level of education, in non-manual occupations and
with higher subjective social status are more likely to have less decayed,
missing and filled teeth (DMFT). Educational and occupational gradients
are constant and in a linear shape for DMFT. Income gradients also in a
linear pattern were also revealed when DMFT and household income
was examined without the effect of education. Gradient inequalities
were also apparent for DMFT and subjective social status (SSS).

However, the association between oral health (DMFT, OHI-S, SROH) and
SRH and social gradient inequalities was less powerful after adjustment
for cognitive ability.

Tooth loss is associated with cognitive ability (MMSE score) in elders,
visiting Day Clubs in Athens and Piraeus, Greece. In the examined
population those with higher scores of MMSE test experienced fewer
missing teeth. Also, those who were older, males, with less years of
education, lower income, and felt dryness in the mouth had
significantly more missing teeth. Similarly, the number of remaining
teeth is positively associated to cognitive ability. The higher the number
of remaining teeth the higher the cognitive ability.

Cognitive ability attenuated the effect of socioeconomic inequalities
and partly explained social inequalities and the gradient in the
examined population. Oral health behaviors and especially frequency of
brushing teeth or dentures less than once a day, visits to the dentist
only when in trouble or in pain are associated with the number of
missing teeth; furthermore, those who were manual workers with
lower education and lower income experienced significantly more
missing teeth. The social gradient in oral health exist and its shape
varies according to the indicators and health outcomes examined.

Psychometric factors have a significant impact and contribute to
explaining inequalities and the social gradient; cognitive ability,
Satisfaction with Life (SWL), loneliness and social network impact and
partly explained inequalities and the social gradient.
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Suggestions for Future Research

This thesis explores socioeconomic inequalities and the social gradient
in oral health outcomes (clinical and subjective) and wellbeing of older
Greek adults. The use of objective and subjective measures of
socioeconomic measures as explanatory variables are essential in
health epidemiology and inequalities’ studies. Psychometric and other
factors used in the study partly explained the social gradient. It would
be interesting for future studies in the elderly and retired people to
contend in psychometric factors and other independent variables such
as time since retirement and leisure time. Future research is needed to
further investigate the association between tooth loss and cognitive
ability, social networks, SWL and loneliness in older people, in Greece,
in order to design and implement the appropriate dental public health
measures for this high-risk population group. For practical and
economic reasons and time needed for this study, the design was cross-
sectional. It would be interesting to plan and apply a prospective cohort
study to observe a large group of individuals and record exposure to
risk factors.
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Appendices

Appendix 1

Note for G20 group

The Members of the G20 are: Argentina. Australia, Brazil, Canada,
China, France, Germany India, Indonesia, Italy, Japan, Republic of Korea,
Mexico, Russia, Saudi Arabia, South Africa, Turkey, the United Kingdom,
the United States and the European Union.

The study area - Socioeconomic differences
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Figure APP1.3. Socio-economical map of Athens Greater Area
according to education (Maloutas 2002)
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Figure APP1.4. Socio-economical map of Athens Greater Area
according to occupation (Maloutas 2002)
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Figure APP1.5. Socio-economical map of Athens Greater Area
according to value of new properties (Maloutas, 2002)
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Table APP.1.1: Population Projections for Greece

POPULATION PROJECTIONS 2007 - 2050

Medium scenario

Life Life
expectancy expectancy Mean age Population Population Population Population

at 65 at 65 of the aged aged aged aged

males females population 0-14 (%) 15-64 (%) 65+ (%) 75+ (%)
2007 17.53 19,66 41,63 14.3 67.1 18,6 8.1
2008 17.64 19.76 41,85 14,3 67.1 18,6 8.4
2009 17.75 19,86 42 04 14,3 67,1 18,6 8.7
2010 17,86 19,96 4223 14,3 66,9 18,8 9.1
2011 17,97 20,05 42 47 14,3 66,7 19,0 9,3
2012 18,08 20,15 42 66 14,3 66,4 19,3 9.8
2013 18,19 20,25 42 .85 14,3 66,1 19,6 9.7
2014 18,30 20,34 43,02 14.3 65,9 19,7 9.9
2015 18,41 20,44 43,19 14.4 65.8 19.8 10.0
2016 18,52 20,54 43 41 14,4 65,5 20,1 10,3
2017 18,63 20,63 43,59 14,4 65,3 20,3 10,2
2018 18,74 20,73 4377 14,4 65,2 20,5 10,2
2019 18,85 20,83 43,94 14,3 65,1 20,6 10,1
2020 18,96 20,92 44 12 14,2 64,9 20,9 10,2
2021 19.06 21,02 44 33 141 64,7 21,1 10.3
2022 1917 21,11 44 52 14.0 64.6 214 10,5
2023 19,28 21,21 4470 13,9 64,4 21,7 10,7
2024 19,39 21,31 44 88 13,7 64,3 22,0 10,8
2025 19,50 21,40 45,05 13,6 64,1 22,3 10,9
2026 19,60 21,50 4527 13,4 63,9 22,7 1.1
2027 19,71 21,69 45,45 13,3 63,7 23,0 11.3
2028 19.81 21,68 4564 13.1 63.6 23,3 11.4
2029 19,92 21,78 45 81 13,0 63,4 236 11,6
2030 20,03 21,87 45,99 12,9 63,2 24,0 11,8
2031 20,13 21,97 46,19 12,8 62,9 24,3 12,0
2032 20,24 22,06 46 37 12,7 62,5 24,8 12,3
2033 20,34 22,15 46,55 12,6 62,1 25,3 12,5
2034 20,44 22,24 46,71 12,6 61,6 25,8 12,7
2035 20,55 22,33 46.86 12,6 61,2 26,2 13.0
2036 20,65 22,42 47,04 12,5 60,8 26,7 13,3
2037 20,75 22,51 47,19 12,5 60,3 27,1 13,6
2038 20,85 22,60 47,34 12,6 59,9 27,6 13,8
2039 20,95 22,69 47 47 12,6 59,4 28,0 14,1
2040 21,05 22,78 47,60 12,6 58,9 28,5 14,3
2041 21,14 22,86 4773 12,6 58.5 28,9 14.6
2042 21,23 22,94 47.85 12,7 58.0 29,3 15.0
2043 21,33 23,02 47 .97 12,7 57,5 29,8 154
2044 21,42 23,11 48,07 12,8 57,0 30,2 15,7
2045 21,51 23,19 48 17 12,8 56,6 30,6 16,1
2046 21,60 23,27 48,28 12,9 56,1 31,0 16,5
2047 21,68 23,34 4837 12,9 55,7 31.4 16.8
2048 21,77 2342 48 46 12,9 554 31,7 17.1
2049 21,85 23,49 48,53 13,0 55,1 31,9 17.4
2050 21,94 23,57 48 61 13,0 54,9 321 17.8

Source: National Statistics in Greece
http://www.statistics.gr/eng_tables/s201_spo_5_ts_07_50_14 y_en.pdf
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Table APP.1.2. Municipalities of Greater Athens Area-Municipalities’
Population weighted

Municipality Population Weight

Penteli 4829 1,0 1
Ekali 5190 1,1 1
Nea Penteli 6156 1,3 1
Filothei 7310 1,5 2
Likovrisi 8116 1,7 2
Nea Halkidona 10112 2,1 2
Neo Psichico 10848 2,2 2
Psychico 10901 2,3 2
Imittos 11139 2,3 2
Drapetsona 12944 2,7 3
Papagou 13207 2,7 3
Tauros 14963 3,1 3
Agios loannis Rentis 15060 3,1 3
Neas Erythreas 15439 3,2 3
Helliniko 16740 3,5 3
Melissia 19526 4,0 4
Pefki 19887 4,1 4
Kamatero 22234 4,6 5
Moschato 23153 4,8 5
Dafni 23674 4,9 5
Nea Filadelfeia 24112 5,0 5
Vrilissia 25582 5,3 5
Perama 25720 5,3 5
Kaisariani 26419 5,5 5
Metamorfosis 26448 5,5 5
Agia Varvara 30562 6,3 6
Holargos 32166 6,7 7
Agioi Anarguroi 32957 6,8 7
Arguroupolis 33158 6,9 7
Alimos 38047 7,9 8
Kifisias 43929 9,1 9
Herakleion 45926 9,5 10
Haidari 46276 9,6 10

222



Petroupoli 51064 10,6 11

Agia Paraskeui 56836 11,8 12
Galatsi 58042 12,0 12
Vironas 61102 12,7 13
Palgio Faliro 64759 13,4 13
Agios Dimitrios 65173 13,5 13
Nea lonia 66017 13,7 14
Koridalos 67456 14,0 14
Amarousion 69470 14,4 14
Halandri 71684 14,8 15
Nea Smirni 73986 15,3 15
Aigaleo 74046 15,3 15
Heliooupolis 75904 15,7 16
Keratsini 76102 15,8 16
Zografou 76115 15,8 16
Helion 78122 16,2 16
Glyfada 80409 16,7 17
Nikaia 93086 19,3 19
Kallithea 109609 22,7 23
Peristeri 137918 28,6 29
Peireuas 175697 36,4 36
Athens 745514 154,4 154
Total 3130841

Source: Census 2001; Ministry of Interior 2014

Day Clubs are characterised by their postal code, the population in the
municipality live in nearby affluent and/or less-affluent surrounding
neighbourhoods. Because the study includes the total number Day
Clubs in the municipality (each with a different postal code), people
from the entire spectrum of the society according to income, education
and occupation are likely to participate. Municipalities of Peireuas and
Athens have both areas with higher income and areas with less well off,
and this is necessary to examine and search for inequalities in health
and oral health.
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Appendix 2

Pilot Study

Briefly, the pilot study was undertaken in two municipalities of the
Greater Athens area to test the feasibility of the procedures and to
estimate the sample size for the main study. Moreover, the pilot was
desirable, to test language difficulties with the study questionnaires,
and the time needed for the clinical examination and administration of
guestionnaires. The practical issues raised by the research were also
checked, as the examiner and the interviewers had to be familiar with
the procedures related to clinical examination and questionnaires. The
interviewers were trained for the interview process and for recording
data.

The pilot study also served as a means of testing organizational
procedures in each Day Club, checking the working group’s quality
assurance and the examiner’s and interviewers’ ability to communicate
with people and within the group and, finally, addressing issues such as
instrument sterilization.

The pilot study, cross sectional epidemiological study, took place in two
municipalities of Attica area. Municipalities of Kallithea and Neo
Psychico, both have Day Centers and gave permission to visit them and
conduct the pilot study. These municipalities were selected because
they have a wide spectrum of society, with different education,
occupation and income levels.

Kallithea Municipality is an area between Athens and Peireuas;
considered to be quite affluent, but also has areas inhabited by less
affluent people. According to the Socioeconomic Map of Greece
(Maloutas, 2000 pp. 53-55), it is an area with many occupations and a
mixture of educational levels, thus making the area suitable for the pilot
study. Municipality of Kallithea has four Day Centers distributed within
its boundaries. Each one is in a different neighborhood with a different
postal code.
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The Municipality of Kallithea has four, Day Clubs, however, for the pilot
study, only three were visited. Municipality of Psychico has the second
highest mean income of all municipalities, while Kallithea has lower
mean income and stands below the middle. Sociodemographic
characteristics of the sample (Municipalities of Kallithea and Psychico)
are in Table APP2.1.

Recruitment: People visiting Day Clubs were informed of the study and
those interested submitted their names to a list of interested
prospective participants. Inclusion and Exclusion Criteria: Inclusion and
exclusion criteria were the same as for the main study. Ethical
considerations were the same as for the main study.

Research Procedure

In accordance with the protocol of the study, after the Municipality of
Kallithea and Municipality of Psychico granted permission for the pilot
study, the researcher P.D. contacted and visited the Day Clubs and
made the necessary arrangements. The social workers at the Day Clubs
were helpful; an advertisement for the study was placed on the boards
for each Day Club; the social workers and the municipality’s
administrative personnel helped to inform attendees at the Clubs of the
study. They helped to ensure that prospective participants understood
that they would participate only after they had a thorough
understanding of the aim of the study and that they were participating
of their own free will. Information leaflets were circulated to people
aged between 65 years and above, who attended the Day Clubs.
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Table APP2.1. Sample characteristics. Participants in pilot study

Demographics N %
Gender male 43 46.24%
female 50 53.76%
Total 93 100%
Municipality Kallithea 70 75.27%
Psychico 23 24.73%
Total 93 100%
Age 65-74 65 69.9%
>75 28 30.1%
Total 93 100%
Years of Education 0 21 22.6%
6 25 26.9%
>6 47 51.5%
Total 93 100%
Personal income <600 39 41.9%
600-799 28 30.1%
>800 26 28%
Total 93 100%
Household income <600 12 12.9%
600-799 17 18.3%
>800 64 68.8%
Total 93 100%
Marital status Marrle.d oneor 50 53.8%
more times
widowed 34 36.6%
other 9 9.6%
Total 93 100%

Participants were informed again about the study before the interview
and dental examination, and they only participated, after giving consent
and signing the informed consent form. After consent was stablished,
participants were interviewed using the structured questionnaire. The
three interviewers were trained and calibrated by P.D. and the
procedure was standardized. In order to ensure privacy, the interviews
and dental examinations took place in a private area usually used by the
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nurse/ physician of the Day Club. All participants were happy with the
procedure and there were no complaints.

The results revealed statistically significant differences for loneliness
(p=0.001), and missing teeth (p=0.010) according to personal income
per month, while for Satisfaction with life the results were marginal (p=
0.048). There were statistically significant differences for education and
Self-rated oral and general health, and subjective social status, but no
significant differences for frequency of brushing teeth or dentures.
There were statistically significant correlations for education level and
Self-rated health and for subjective social status. The strength of the
correlation was small for Self-rated health (rho=0.026), Self-rated oral
health (rho=0.250), while correlation between education level and
subjective social status was strong (rho=0.333). Furthermore, there
were no significant correlations for frequency of brushing (p=0.044) and
education level. Cognitive ability associated to clinical and subjective
measures of oral health. All variables examined had statistically
significant differences: DMFT (p=0.03), Frequency of brushing teeth or
dentures (p=0.002), OHI-S (p= 0.029), Self-rated health (p=0.001), Self-
rated oral health (p=0.03), OHRQL (p=0.04), and Subjective social status
(p=0.01). Only for variable ‘missing teeth’ statistical difference was
marginal (p=0.56). People living in municipality of Kallithea had higher
mean values for loneliness score, missing teeth, DMFT index, and OHI-S
than those living in Neo Psychico. These differences were statistically
significant and only for OHI-S the difference was marginal, p= 0.49.

The results of the pilot study were useful and beneficial for the main
study, for sample size estimations and testing the feasibility of this
research. The main results of the pilot study revealed inequalities and
the social gradient in both clinical and subjective measures of oral
health, for Greek older people. To our knowledge the results of this
pilot study, are the first to report the social gradient in oral health in
both clinical and subjective measures. Education, income and cognitive
ability partly explained explain the gradient in this older adult
population.
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Results of the Pilot study

Statistical analysis for the pilot study was performed using the
Statistical Package for Social Sciences (SPSS) version 20.0. Data analysis
included descriptive statistics means, SD, ranges and frequency
distribution. The differences in continuous outcomes normally
distributed, such as differences in means for decayed, missing and filled
teeth, was tested, using t-test. Categorical outcomes with five or more
rating scales were analyzed using chi-square tests.

Means, standard deviations and standard errors of the means of these
variables were computed within age groups: 65-74 and 75 or above.
There was an analysis of the distribution of all oral health outcomes, and
health-related behaviours with the explanatory factors. The results of
the pilot study are presented below in the next tables. In Table APP2.2.
shows income inequalities and statistically significant differences in the
examined municipalities for loneliness and missing teeth.

Table APP2.2. Personal income per month and frequencies, SD,
SE of variables, Satisfaction with life, loneliness and missing teeth

Personal

. Mean SD SE F df p

income

<600 17.11 6.61 1.09 3.01 2 0.048 *
Satisfactio 600to 799 14.77 5.84 1.25
n with Life >799 12.80 4.38 1.13

Total 15.54 6.17 0.72

<600 8.38 2.82 0.46 9.74 2 0.001 **
Lonliness 600to 799 5.59 2.28 0.49

>799 5.93 2.40 0.62

Total 7.05 2.89 0.34

<600 23.41 10.04 1.65 4.95 2 0.010 **
Missing 600to 799 18.95 10.83 2.36
teeth >799 13.36 10.62 2.83

Total 20.15 10.95 1.29

*p<0.05, ** p<0.01, *** p<0.001

The results (Table APP2.2) revealed statistically significant differences
loneliness (p=0.001), and missing teeth (p=0.010) according to personal
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income per month, while for Satisfaction with life the results were
marginal (p=0.048).

There were statistically significant differences for education and Self-
rated oral and general health, and subjective social status, but no
significant differences for frequency of brushing teeth or dentures.
There were were statistically significant correlations for education level
and Self-rated health and for subjective social status as shown in Table
APP2.3.

Table APP 2.3. Correlation between education level and perceived
general health, frequency of brushing teeth or dentures, Self-rated
oral and general health and have natural teeth

Spearman’s rho 1 2 3 4 5
1. Education - 0.044 0.250* 0.026* 0.333*
2. Frequency of teeth brushing - 0.142 0.197 0.245%*
3. Self-rated oral health - 0.431* 0.459*
4. Self-rated health - 0.479*
5. Subjective social status -

*p<0.05, **p<0.01, ***p<0.001

The strength of the correlation was small for Self-rated health
(rho=0.026), Self-rated oral health (rho=0.250), while correlation
between education level and subjective social status was strong
(rho=0.333). Furthermore, there were no significant correlations for
frequency of brushing (p=0.044) and education level (Table APP2.3).
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Table APP 2.4. Associations of cognitive ability (MMSE)
and health outcomes

DMFT
Missing Teeth

Frequency of brushing teeth or dentures

OHI-S

Self-rated health
Self-rated oral health
OHRQL

Subjective Social Status

o
=

N NDNNDNNMNNDN

3.53

0.59
4.04
1.26
5.25
3.63
3.43
5.37

0.03*

0.56

0.02 *
0.29

0.01*
0.03 *
0.04 *
0.01 *

*p<0.05, **p<0.01, ***p<0.001

Cognitive ability associated to clinical and subjective measures of oral
health and the results are summarized above (Table APP2.4). All
variables examined had statistically significant differences: DMFT
(p=0.03), Frequency of brushing teeth or dentures (p=0.002), OHI-S (p=
0.029), Self-rated health (p=0.001), Self-rated oral health (p=0.03),
OHRQL (p=0.04), and Subjective social status (p=0.01). Only for variable

‘missing teeth’ statistical difference was marginal (p=0.56).

Table APP2.5. Associations between place of residence

and life satisfaction, loneliness, missing teeth,

DMFT and oral hygiene level (OHI-S)

Municipality N SD SE t df p
. Kallithea 70 3.07 0.40 2.00 59 0.047*
Loneliness .
Psychiko 23 2.08 0.43
Missine Teeth Kallithea 70 10.9 143 3.62 46 0.001 **
8 Psychiko 23 828 181
i . 1.11 .61 .001 **
DMET Kalllthga 70 8.45 3.6 46 0.00
Psychiko 23 6.48 1.42
OHLS Kallithea 70 0.48 0.06 0.69 91 0.491
Psychiko 23 0.29 0.06

People living in municipality of Kallithea had higher mean values for
loneliness score, missing teeth, DMFT index, and OHI-S than those living
in Neo Psychico. These differences were statistically significant and only

for OHI-S the difference was marginal, p= 0.49 (Table APP2.5).
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Appendix 3

This section includes some more results for the main study. In the next
table’s results for medication, diseases diagnosed, hospitalization,
health behaviours and physical exercise, fruits and salad consumption
are presented.

Table APP3.1. Frequencies for “doctor diagnosed a disease”,
medication, and hospitalization

N (%) N (%)

Cardiovascular disease  173(23.3%) Osteoporosis 155(20.9%)
disease

High blood pressure 375(50.5%) Asthma 46(6.2%)
High blood cholesterol  212(28.5%) Peptic ulcer 54(7.3%)
Thyroid disease 96(12.9%) Diabetes /high 152(20.5%)

blood sug.

Lung disease 40(5.4%) Hospitalized 89(12%)
Arthritis 235(31.6%) Medication 690 (92.9%)

Table APP3.1, shows frequencies of elders that doctor diagnosed a
disease, taking at least one medication per week, and if they were
hospitalized, during the last 12 months. Those that reported being
healthy with no disease reached 140 (18.8%). Frequencies for health
behaviours and physical activity show that 63.5% walk at least 20
minutes every day and only 6.9% exercise or walk rarely (Table APP3.2).
Frequencies for health behaviours and physical exercise by gender are
presented in Table APP3.3.

Table APP3.2. How often do you exercise
(walking at least for 20 minutes)?

N %
Everyday 472 63.5%
More than once a week 72 9.7%
Once a week 148 19.9%
Rare 51 6.9%
Total 743 100%
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Table APP3.3. Frequencies for exercise by gender
(Walking at least for 20 minutes)

N %
Male Everyday 235 66.4%
More than once 20 5.6%
Once a week 78 22%
Rare 21 5.9%
Total 354 100%
Female Everyday 237 60.9%
More than once 52 13.4%
Once a week 70 18.0%
Rare 30 7.7%
Total 389 100%

Cramer’s V= 0.140, N= 743, p=0.002

Table APP3.4. How often do you come to the Day Club? (By gender)

N %
Male Every day 278 78.5%
Two or three times a 44 12.5%
Once a week 25 7.1%
Less than once a week 7 1.9%
Total 354 100%
Female Every day 164 42.2%
Two or three times a 168 43.2%
Once a week 41 10.5%
Less than once aweek 13 4.1%
Total 389 100%

Cramer’s V =0.391 (N=743), p<0.001
Table APP3.4 show frequencies for visiting the Day club, in males and

females. Differences are statistically significant by gender (Cramer’s V,
p<0.001).
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The present study also examined nutritional behaviours, healthy eating
and food categories consumption frequencies. The problem has two
possibilities; income inequality thus less healthy food; however, elders
is more likely to have difficulties with chewing because of more missing
teeth, and thus the choice of food count on soft food easy to chew, and
drinks. Table APP3.5 show preferences and choices for food and drinks.

Table APP3.5. Did you eat (...different choices of food) yesterday?

Food consumption

N %
Medium portion of salad Yes 289 38.9%
No 450 61.9%
Raw salad or cooked vegetables (not potatoes) Yes 225 30.3%
No 518 69.7%
Cooked legumes i.e. lentils, beans etc. Yes 205 27.6%
No 538 72.4%
Vegetable or chicken soup or food with Yes 249 33.5%
No 494 66.5%
Average handfuls of very small fruit Yes 82 11.0%
No 661 89.0%
Small fruit, such as plums, clementine, or apricots Yes 198 26.6%
No 545 73.4%
Medium fruit, such as apples, pears, bananas, Yes 540 72.7%
No 203 27.3%
Half of a large fruit, such as grapefruit Yes 59 7.9%
No 84 92.1%
Average slices of a very large fruit melon, Ye 56 7.5%
No 87 92.5%
Tablespoons of frozen or tinned fruit Yes 14 1.9%
No 729 98.1%
Tablespoons of dried fruit, such as raisins or Yes 7 0.9%
No 736 99.1%
Dishes made mainly from fruit, such as fruit salad  Yes 11 1.5%
No 732 98.5%
Small glass of fruit juice Yes 33 4.4%
No 710 95.6%
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Appendix 4

This section refers to questionnaires used in the study: Questionnaire in
English language and questionnaire in Greek. The OIDP questionnaire is
included in the previous questionnaires. The MMSE test is a copyright
item; it was reproduced by special permission of the Publisher,
Psychological Assessment Resources, Inc., 16204 North Florida Avenue,
Lutz, Florida33549, from the Mini Mental State Examination, by Marshal
Folstein and Susan Folstein, Copyright 1975, 1998, and 2001 by Mini
Mental LLC, Inc. Published 2001 by Psychological Assessment
Resources, Inc. Furthermore, this Appendix includes the dental chart for
recording oral health status of the study.

English Questionnaire

©popie damaskinos
EPIDEMIOLOGICAL STUDY IN DAY CLUBS

Al. Participant’s Research ID NUMBER

A2. Date

A3. Interviewer

A4. Municipality

Instructions to the interviewer

Ensure that the participant has signed the informed consent form.

Explain again that they may stop or withdraw at any time during or after the

interview.

Introduce the questionnaire to the person who is going to participate:
1. The questionnaire should take about 25 minutes to complete.
2. All the information collected will be held in complete confidence. Your personal
details will not be passed to any government department, business, the media, or
members of the public.
3. | would also like to emphasise that we are interested in your personal views
and opinions on issues we will ask you about. For example, about nutrition and
diet habits, oral health behaviour, and how you rate your health. These questions
are not indented to be a test of your knowledge.
4. Ask: Are you ready to start the interview/ questionnaire?
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IF THE ANSWER IS YES GO TO NEXT PAGE.
IF THE ANSWER IS NO, DO NOT PROCEED TO THE NEXT PAGE. GIVE THE SUBJECT
TIME TO BECOME READY, THEN ASK Question 4AGAIN.

I would like to begin by asking some questions about you and your background.

1 Gender: 1=Male......2=Female...

2 Place of birth.....ccoeeeeeceieieeeeeecee e,
Q2A

2A: When moved to Athens/ Peireuas
2B: Area liViNg. . oottt s
2C: KAPL.. e

2D: Municipality

3. Howold are you? .......veveeeecreeeennen. (Number) 3A. Year of birth ................

4. Marital status

1= Single, never married

2= Married one or more times
3= Divorced/ Separated

4= Widowed

5= Partner

4A. Apart from you, how many other people live in your household? .................
None, One, Two, etc.

5. Do you have living children? 1=YES 2=NO
If Yes go to Q 5A.

If No go to Q6.

5A. HOw many?.....ccccccevevneeennn. If Yes go to 5B.
5B. Do you have grandchildren?

1=Yes If Yes - 5C GIVE NUMBER..................
2=No

6. Total years of education
How many years of schooling do you have?.........ccccoveveveeieiveccecennnene
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For the next question, be ready to show Card 1 (Education)

7 Please look at Card 1. What is the highest school leaving certificate or school degree
that you have obtained?
1. Comprehensive school
Grammar school (not fee paying)
Fee paying grammar school
Sixth Form College/Tertiary College
Public or other private school
Elementary school
Secondary modern/ secondary school
. Technical school (not College)
95. No degree yet/ still in school
96. None
97. Other type (also type) IF other type or abroad go to Q8.

NV AW

8. What other school leaving certificate(s) have you obtained?........c.ccccceeevveeeciveeennnee.

8B. Further education

Please look at Card 2. Which degrees of higher education or vocational training do you
have?

1. Nurse’s training school

2. College of further/ higher education

3. College or training establishment

4. Polytechnic

5. University

95. Still in higher education or vocational training

96. None

97. Other (also abroad) IF other or abroad, go to Q9

9. Which other degree of higher education or vocational training do you
AV 2. ettt e e st e e e s e a bt e e s bae e s sbaeeeeabeeesaanee

10. Partner’s: Years of Education..........cccveeeevevneccencennen

10A. What is the highest school leaving certificate or school degree he or she
o] o] - 11 T=To [ SRRSO PP PPUUPPPTTPI
10B. Degree of further education or occupational training..........cccceeueueeeee.

11. Housing: Do you live in:
1=0wn house/ flat

2=Rent house / flat

3=With other people - rent free

236



5=Live alone-someone else pays the rent

12. Housing: Has your home have Central Heating?
1=Yes
2=No

Now I will ask some questions about your occupation/retirement

13. In general, how would you describe your current situation?
1. Retired

Employed or self-employed

Unemployed

Permanently sick or disabled

Homemaker/ Housewife

Receive pension from husband/wife
Receive OGA Pension

ONOUAEWN

14. Years in pension
In which year did your last main job end?.........ccoooviiiiiiieiiie e,

15. How many years did you been working in your last main job?

16. What was your job title?.........ueeeeeiiieiiieee e e

17. For which reason(s) did you retire?
1=Normal age for retirement
2=Personal health problems
3=Health problems of a family member
4=Moved from another country
5=0Other reason
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19. Personal Income per month AFTER TAXES Total.....ccccccouveevereineeesenineienens
1=Less than 600 euros

2=Between 600 euros and 799 euros

3=Between 800 euros and 999 euros

4=Between 1000 euros and 1200 euros

5=Between 1201 euros and 1500 euros

6=Between 1501 euros and 2000 euros

7=Between 2001 euros and 3000 euros

8=More than 3001 euros

20. Before any taxes and contributions, what was your approximate income for
employment/ PENSION [aSt YEAI?.....ccuiviiirireriieieiee et sttt e ee e

21. Total household income per month - after taxes........ccoveeeeeeseeveerervenene
1=Less than 600 euros

2=Between 600 euros and 799 euros

3=Between 800 euros and 999 euros

4=Between 1000 euros and 1200 euros

5=Between 1201 euros and 1500 euros

6=Between 1501 euros and 2000 euros

7=Between 2001 euros and 3000 euros

8=More than 3001 euros

95=0ther..ccicieeereerieeereee e

At this point, | would like to ask some questions about your health, but first | would like
to start with a general discussion. Here | have some questions for you:

22. Mini mental state examination (This question will be answered in a separate sheet,
as they will have to do a drawing). Have the MMISE test ready.

Beliefs and Perceived health: 1 would like to hear your opinion about:
a) Your general health (perceived health) and b) retirement

23. Health in general

Would you say your health is...?
1=Excellent

2=Very good

3=Good

4=Fair

5=Poor
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24. Retirement has been a relief or a concern?
1=A relief
2=A concern
3=Neither a relief nor a concern
4=Both a relief and a concern

25. Do you have any long-standing illness, disability, or infirmity?

(One that has troubled you over a period of time, or that is likely to affect you over a
period of time):

1=YES IF YES GO TO Q25

2=NO IF NO GO TO Q26

26. Does this long-standing illness, disability, or infirmity limit your daily activities?
(This is a health problem or disability that limits the kind or amount of work you could
do, should you want to?)

1=YES

2=NO

Have Card 3 ready for the next question

27. Please look at this card (Card 3): Has your doctor told you have any illness?
27.1 A heart attack, including myocardial infarction or coronary thrombosis or any
other heart problem including congestive heart failure.

27.2 High blood pressure or hypertension

27.3 High blood cholesterol

27.4 A stroke or cerebral vascular disease

27.5 Thyroid disease

27.6 Diabetes or high blood sugar

27.7 Chronic lung disease such as chronic bronchitis or emphysema
27.8 Asthma

27.9 Arthritis, including osteoarthritis, or rheumatoid arthritis
27.10 Osteoporosis

27.11Cancer or malignant tumour, including leukaemia or lymphoma, but
excluding minor skin cancers

27.12 Stomach or duo dental ulcer, peptic ulcer

27.13 Parkinson disease

27.14 Cataracts

27.15 Hip fracture or femoral fracture

27.16 Psychological

96. None

97. Condition other; not yet mentioned
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28. Other conditions
What other conditions you have had

29. Do you currently take drugs at least once a week for medical problems?
1=Yes
2=No

Show Card 4 for the next question

29A. Please look at the card (Card 4) with the drugs
Anticoagulants
Aspirin
Drugs for high blood cholesterol
Drugs for high blood pressure
Drugs for coronary or cerebrovascular diseases
Drugs for other heart diseases
Drugs for asthma
Drugs for diabetes
Thyroid disease
. Drugs for joint pain or for joint inflammation
. Drugs for other pain (e.g., headache, back pain, etc)
. Drugs for sleep problems
Drugs for anxiety or depression
Drugs for osteoporosis
Drugs for heartburn/indigestion
Drugs for chronic bronchitis
. None
. Other drugs not yet mentioned

WO NOUEWNR

OO R R R R R
NoaouhwNPO

29B. Name other drugs......cccceveeeceecece e e
29C. How many drugs per week?

None

One to two

Three to five

More than five

30. Hospital care
During the last year have you been admitted to a hospital overnight?

1=Yes 2=No If Yes, for how many days and reason:
30A.  DayS..ccovireenirernie ettt
30B. Reason

Now | will ask some questions about your oral health. Please tell me about your teeth:
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31. Do you have natural teeth? 1=YES 2=NO
31A. Do you use dentures? 1=YES 2=NO

31B. In relation to dental health, which of the following applies to?
1= No natural teeth and dentures

2= Both natural teeth and dentures

3= Only natural teeth

4= Neither natural teeth nor dentures

32A. 32B.

You are: You are:

Edentulous in upper jaw Edentulous in lower jaw
1Yes 1Yes

2 No 2 No

33. How often do you brush your teeth or dentures?
1=Never

2=Less than once a day

3=0Once a day

4= Twice a day

5= More than twice a day

6= Other

34. How long has it been since your last visit for dental care?
1=Within the past 12 months

2=1-2 years

3=3-5 years

4=More than 5 years

5=Never received dental care

35. Reason/ In general do you go to the dentist:
1=Regularly for routine control or prevention
2=0ccasionally

3=0nly when in trouble or pain

36. Problems during last 12 months
During the past year, have you had problems with your teeth? Dentures(s) (plate)?
1=Yes 2=No
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37.

Oral health in general: (Remember to define oral health: gum-teeth-mouth)
Would you say your oral health is?

S5=Excellent

4=Very good

3=Good

2=Fair

1=Poor

38. OIDP 10 items
Quality of life perceived oral health - Frequency and severity of impact affecting your
life:

Activity Difficulty Difficulty Difficulty C D E
with ona only for Ona Only Effect
activity? regular part of regular = for part of this
Yes=1 basis period basis of difficulty
No=2 how period on
often? everyday
life
37.1Eating 1 1-C 2—D
2
37.2 Speaking 1 1->C 2—-D
2
37.3 Cleaning 1 1-C 2—-D
2
37.4 Light physical 1 1-C 2—-D
activity 2
37.5 Goingout 1 1->C 2—-D
2
37.6 Relaxing 1 1-C 2—D
2
37.7 Sleeping 1 1-C 2—D
2
37.8 Smiling 1 1-C 2—-D
2
37.9 Emotional 1 1-C 2—-D
stability 2
37.10 Social 1 1->C 2—D
contacts 2
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Please tell me if you exercise (Explanation: walking for at least 20 minutes for
shopping, or to go to the Day Centre)

39. How often do you walk for at least 20 minutes?
Every day

More than once a week

Once a week

One to three times a month

Hardly ever, or never

Other

ouswNRE

Now | will ask some questions about your nutrition

40. Using the measures below, how much of the following did you eat yesterday?
Please read the whole list before answering. For each food type write ‘0’ if none
eaten. (Medium or Regular portion =1)

1. Salad (cereal bowls full)

2. Tablespoons of vegetables (raw, cooked, frozen, or tinned) including peas and
greens. Do not include potatoes.

3. Tablespoons of pulses (legumes) such as baked beans, red kidney beans, or lentils.
4. Tablespoons of other dishes manly made from vegetables or pulses/legumes, such
as vegetable lasagne, vegetable soup, fish soup, or chicken soup with vegetables

41. Using the measures below, how much of the following did you eat yesterday?
Please read through the whole list before answering. For each food type, write ‘0’ if
none eaten:

1. Average handfuls of very small fruit, such as grapes or strawberries
Small fruit, such as plums, clementine, or apricots
Medium fruit, such as apples, pears, bananas, or oranges
Half of a large fruit, such as grapefruit
Average slices of a very large fruit, such as melon, or watermelon
Tablespoons of frozen or tinned fruit
Tablespoons of dried fruit, such as raisins or apricots
Tablespoons of other dishes made mainly from fruit, such as fruit salad or
fruit pies
9. Small glasses of fruit juice

PN A WD

42 Xerostomia -Q1:

Have you felt any dryness in your mouth during the last 6 months?
1=Yes -If Yes: Go to Q42A

2=No - If No: Go to Q43
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42 A Xerostomia —Q2:

1.Does your mouth ever feel dry when you are eating a meal? Yes No
2.At other times of the day? Yes No

3. Feel dry at night? Yes No

42 B Xerostomia —Q3:

Does dryness in your mouth ever cause you any of the following difficulties?
1=Difficulty chewing food

2=Difficulty swallowing food

3=Difficulty taking medication

4=No difficulty

5=When speaking

9=Do not know/ | cannot say

42 C Have you done any of the following to relieve your dry mouth?
1=Chewed gum to relieve your dry mouth?

2=Sucked on hard sweets or mints to relieve your dry mouth?
3=Sipped water or other liquid to help you shallow dry foods?
4=Taken any other product or medication to relieve your dry mouth?
5=None

Now, | would like to ask some questions about your family and your friends:

43 Do you have a husband, wife, or partner with whom you live?
1=Yes If yes go to Q44
2=No If no go to Q45

44. How close is your relationship with your spouse or partner?
1=Very close

2=Quite close

3=Not very close

4=Not at all close

Before asking Q45.1, please check the first page about living children (Do you have any
children?) Yes/ No
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45.1 How often do you see / meet up with or speak on the telephone with your
children? CHILDREN

45.1 1 See / meet up 45.1_.2 Speak on the telephone

Three or more times a week
Once or twice a week

Once or twice a month

Every few months

Once or twice a year

Less than once a year or never

Three or more times a week
Once or twice a week

Once or twice a month
Every few months

Once or twice a year

Less than once a year

AU WN
AU hs WN P

45.2 How often do you see / meet up with or speak on the telephone with your
relatives? RELATIVES

45.2 1 See / meet up 45.2 .2 Speak on the telephone

Three or more times a week
Once or twice a week

Once or twice a month

Every few months

Once or twice a year

Less than once a year or never

Three or more times a week
Once or twice a week

Once or twice a month
Every few months

Once or twice a year

Less than once a year

AU, WN R
AU WN

45.3 How often do you see / meet up with or speak on the telephone with your
friends? FRIENDS

45.3_1 See / meet up 45.3_.2 Speak on the telephone

Three or more times a week
Once or twice a week

Once or twice a month

Every few months

Once or twice a year

Less than once a year or never

Three or more times a week
Once or twice a week

Once or twice a month
Every few months

Once or twice a year

Less than once a year

AU WN R
AU WN

46. How many of your children would you say you have a close relationship with?
None

One to three

Three to five

Five to seven

Seven to ten

More than ten

47 How many of your friends would you say you have a close relationship with?
None

One to three

Three to five
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Five to seven
Seven to ten
More than ten

48 How many of your relatives would you say you have a close relationship with?

None

One to three
Three to five
Five to seven
Seven to ten
More than ten

49. How often, if at all, do you engage in any of the following activities?

Go to the cinema/ theatre 12 34 6 789

Eat out of the house with friends/ family in a tavern 12 34 6 789
Eat out of the house as a guest in a home 12 34 6 789

Go to a coffee shop / ouzeri 12 34 6 7829

Go to neighbours’ or friends’ homes for coffee? 12314 6 789
Invite your friends to your home for coffee? 12 34 6 789
Come to Day Club? 12314 6 789

Circle the

chosen answer

. Every day

. Three times a week

. Once a week

. Twice a month

. About once a month

. Every few months

. About once or twice a year
. Less than once a year

. Never

O o0 NOULLDE WN PP

50 Do you go to church?
1. VYes If Yes go to Q50A
2. No If No go to Q51
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50A How often do you go to church?

0NV WNPE

. Once a week

. Twice a month

. About once a month

. Every few months

. About once or twice a year
. Less than once a year

. Never

51 Loneliness scale 3 items and modified with the fourth 4 item

Loneliness Hardly ever ~ Some of the  Often
or never =1 time=2 =3
51.1 How often do you feel you lack
companionship?
51.2 How often do you feel left out or isolated
from others?
51.3 How often do you feel in tune with
people around you?
51.4 How often do you feel lonely?
52
: . 7 5 44 3 1
Sqtlschtlon Strongly Slightly Neither Slightly . Strongly
with life agree agree zigsir:r:er disagree Disagree disagree
52.1
In most ways,
my life is close to my
ideal
52.2

The conditions of my
life are excellent

52.3

| am satisfied with my
life

52.4

So far, | have got the
important things |
want in life

52.5

If | could live my life
again, | would change
almost nothing
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53 Perceived old age
How old do you feel you Qre?............ccoeevceeeeeevveeecieaaaaeesien. (GIVE A NUMBER)

54 The ladder.

Where would you place yourself on this ladder?

Think of those at the top of this ladder as the people who are the best off - They have
the most education and money and the most respected jobs. Then think of those at
the bottom as people with less education and money and the least respected jobs, or
even with no job.

The higher up you are on this ladder, the closer you are to the people at the very top;
the lower you are, the closer you are to the people at the very bottom.

Now, place a big mark ‘X ‘on the rung where you think you stand at this time in your
life (relative to the other people living in Greece).

This is the last question. | would like to thank you very much
for your time.

Thank you for your participation in this research project
which will help gain knowledge about older adults’ oral health
and perceptions of health.

Researcher: Popie Damaskinos

Preventive and Community Dentistry, School of Dentistry, University of
Athens, 2014

Professor: H. Koletsi Kounari

©popie damaskinos
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EPIDEMIOLOGICAL STUDY IN DAY CLUBS

GREEK VERSION_QUESTIONNAIRE

Al. Participant’s Research ID NUMBER

A2. Date

A3. Interviewer

A4. Municipality

0d8nyieg npadg tov epeuvnti

BeBawwOeite OTL Ol CUUUETEXOVTEG £XOUV UTIOYPAEL TO £VIUTO EVNUEPWHEVNC
ocuykatdBeong.

E€nyelote kal maAL OtL pmopel va otapatnostl r va anocupBel and tn peAEtn oe
OTOLASATIOTE OTLYWN TNG CUVEVTELENC.

AwOoTE Lo cUVIOUN TIAPOUGCLOON TOU EPWTNUATOAOYIOU OTO POCWIIO TIOU TIPOKELTAL
va amavtnoel. Méote:

1. Nepinou 35 Aentad xpeLalovtal yla va cupnAnpwBOel To epwTNUATOAOYLO.

2. 'OAeg oL amavinoeLg 00¢ lval EUTILOTEVTIKEG. ZaG EVXAPLOTOUE KOl TIAAL yla
Tn BonBeld oag KOl TN CUMPETOXN OOG OTNV EPEUVA.

3. 0o oag pWTHoW KOL YLO TG TIPOCWTILKEG oag anoels ylati pog evéladepel n
yvwun oag. MNa napadeypa, yla tn Statpodn oag, yla TG cuvnBeLEC oo OTh
OTOMOTIKY UYLEWV Kol TG eoeic afloloyeite tnv uyela ocag. Autég ol
£PWTNOELG Sev elval EAeyXOG YVWOEWV.

4. Twpa pwtnote: Elote €tolnog/n va apxiooups;

Eav n amavtnon eivat NAI mpoxwprnote otnv enopevn oeliba. Eav n amavtnon sivat
OXI 1NV MpoXWPNOETE OTNV EMOUEVN oeALdA.

Awote Alyo XpOvo va POETOLUOOTEL KOl LETA EavapwTAOTE TNV Epwtnon 4.
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Oua N¥eAa va apyiow UE UEPLKEC EPWTIOELG YLO ECAG KAL TNV OLKOYEVELX OAC.
1 Avépac=1 Muvaika =2

2. TOTIOG VEVVNONGuurereeeeerereeeeesteseeessstesesesasseseseseasesasessssesessstesessrsssssssss stesesarsesessssnsesensssssssenses
(eav bev yevviBnke otnv ABrjva): 2A: MNote npbate otnv ABRva;

2B:TTEPLOXI) KOTOUKLOIG 1+ e eveuesevcuenteeueeeneeenueeeesutesueesueeeesabeenbessbeensesasesueeseeansesnsenne
2C. KATTH ottt ettt bbb s bt b et e et e b e s bt ebe e e e e nee

2D, AHMOZ. ...

3. MOOWV ETWV ELOTE; oveereeeneennes (apOUOG) 3™ £TOC YEWNONG..eeveveeeeveieeenene

4. OLKOYEVELOKN KATAOTAON

1= AvUmavépocg/ Asv mavtpelTnKa TOTE

2= Navtpeuévog / Mia ) meplocotepeg GopeEg
Alaleuyuévoc/ Xwplopévog o dldotaon
XApog/a
5= Zw He ouvtpodo

B W
n n

4A. EKTOG amnod €0dg; Mooa aANa ATopd HEVOUV POl GOG OTO OTUTL ovveeeververnee
Kaveéva, €va, AUO KATT.

5.Exete maudia mou Zouv; NAI=1 OXI=2
Eav NAI mrjyalve otnv 5A
Eav OXI mnyatve otnv 6

5A. M60a (TMALSLA TWVTA); cevveerrreereerreeeireenans Eav NAI mryawve otnv 5B.

5B. Exete eyyovia; 1=NAlI 2 =0OXI

Edv NAI 5C AWOTE OPLOUO....ccceeveceeerieeeeireee e

6. N600G elval 0 CUVOALKOG apLBUOG XpOVwWV o oxoleia/ ekmaibeuaon;

250



‘EtowoL va Sei&ete TNV kapta 1 eknaidsuon

7. Nowo eival o uPNAOGTEPO TLOTOMOLNTIKO 1 AMOAUTHPLO AmO OXOAEio Tou £€XeTe
OTTOKTHOEL;

1.AnpoTikd dnuoacto

2.ANUOTLKO LSLWTIKO

3.fupvaoto dnudoto

4.Mupvaocto Wtk

5.Meviko n EmayyeApatiko AUkewo (TEA, TEE, MoAukAadiko f 6 Talo Mupvaoto)

6.1EK

7.Texviko xoAeio (0xt KoAAéylo/TEl)

95. Kavéva mtuxio/ Akdun oto oxoleio

98. Timota

99. KATL GANO 1} OTO EEWTEPLKO .vveereieneieniieieriteeteeieetesee e eeesaeeeneeeneeas

Eav kATl dAAo | oTO €€WTEPLKO TPOXWPNOE OTNV 8

8. IM0LO AANO TITUXLO TIAPOITE; «vveeereerereeereesreeereesereeenneenns
Mold simwpa/mtuxio avwtepng ekmaibsuong mApaTte;
1. ALleT¢ vOoNnAUTIKA oXOAA
2. TEI
3. AEl, AVWTOTEG STPATIWTIKEG
4. Metamtuylaka MS ¢, MBA
5. ALbakTopLko
95. AKOUN OTNV avWTEPN ekmaidguon A oTNV EMAYYEAUOTLKA KOTAPTLON
96. Kavéva
97. AN\o (N e€wteplko) Edv dA\o/ 1 e€wteplkd mpoxwpnoes otnv 9

9. AA\o SimAwMa avwTeEPNG EKMAISEUONG ] EMAYYEALOTIKIG KOATAPTLONG;

10. O/ H cUvtpodOG 00C: TUVOAKA XPOVLAL EKTTOLEEUONG..eveeerrcrenrerecveerrerereseaneennes
10A. Mowo eival To UPNAOTEPO TLOTOMOLNTIKO N OMOAUTAPLO Ao oXoAeio mou €xel
OUMOKTNOEL;

10B. lMtuxio avwTepng EKMALdEVUONG 1 EMAYYEAUATIKAG
KOTAPTLONG vveevreerreevreereeeeneeens

11. Katoikia: Mévete oe:
1 =I616ktNnTO omitt / 16L6kTNTO Slapéplopa
2 =Evowialopevo oritt / Evolklalopevo Slapéplopa
3 =Madi pe GAA\ouG- Ywpic va MAnpwvw evoiklo

5 =Mévw pbévog/n kamolog GANOG TANPWVEL TO EVOiKLO

251



12. Katoikia: To omitt cag €xel keviplkn Bépuavaon;
1 =NAI
2 =0XI

Twpa Ba 0ag pWTHOW OXETIKA UE TO emdyyeApa/ kot tn cuvtaloddtnon oag
13. M'evika wg Ba meplypddate tn onpePLVr 00G KOTAOTAON;

1=3uvtaflouxog amno oia epyaacia

2= Epyalopevog i AutoarnaoyoloUpevog (cupmeplAapBAveTal n epyacia yla
OLKOYEVELOKN amooXoAnaon)

3= Avepyog

4= Moviua aoBevig i avannpog

5= ®povrtilovtag to omitt fj tnv okoyevela,/ OKLOKE

6=ANNO (KABOPIOTE) ..ucveerereecriecreerire e sttt st s er s v v s e res

7= Noppavw cvvtaén and to/tn culuyo

10 = Aappavw clvtaén OTA

14. Moo £TOG OTOUATCOTE VO EPYALECDE; .vvvveereeciieeeeree e evee e

15. Nooa xpovia epyalocactav oTnv TeAeutaia kUpLa epyacia oag;
.................................................................................... Last main job ISCO-88

16. IMOLOL N OVOLLAOLOL TNG EPYOLOLOG GOIG; .veevreeereerireerrreeiieeeeestreessreessreesssesssseesseesseessees

17. 110 TTOLO AOYO GUVTOELOSOTNONKOTE; .. eeeeiureeeeiiieeeeiiieeeeeseitteeeesireeeesareeeesaseeeesnsseeeennns

1= kavovika , 0pto nAikiog

2= Aoyot vyeiac (tbiov)

3= Aoyot vyeiac uEAoUG TNG OLKOYEVELXG
4= emotpopn otnv EAAada

5= éxAeloe to epyootactio

6= aAlot Aoyot

18. Mota ntav/ eival n tedevtaia kUpLa epyacia tng/ Tou ouvtpddou oag;..................

18A. MNola ATOV N KUPLOL EPYACLO TOU TEOTEPOL GOG;...uvrrerureererreanreeesreeeireesreessseesseeseeens
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To MpoowTkd KNVLOLO ELCOSNIA GOLG AVAL VL ELVOL?....veeviee v veeereee e

19. Mpoowmniko eLo6dénua ava unva (LETA Ao Touc Popouc)
TUVONO O€ EUPW.rveurrrreerencreeerenerireesessesieetensessseesnnens

1 = Aywtepo amnd 600 euro

2 = Metagv 600 euro kat 799 euro
3 = Metafy 800 euro kot 999 euro
4 =1000 euro kat 1199 euro
5=1200 euro kot 1500 euro

6 =1501 euro kot 2000 euro

7 =2001 euro kot 3000 euro

8 =leplocotepa ano 3001 euro

JUVOALKO £L008NUA OTO VOLKOKUPLO

21. 20VOAO £L00SALATOG OTO VOLKOKUPLO —edv UTIAPXEL GAAN cUvtagn- GAAoL topoL-
UNVLIALWG, LETA OTIO TOUG DOPOUG ceveeeereereerererireeeeteereseaesasseseeensseeessssseesessssessssssssesnssens

1 = Awywtepo amno 600 euro

2 = Meta€v 600 euro kat 799 euro
3 = Meta€v 800 euro kat 999 euro
4 =1000 euro kat 1199 euro
5=1200 euro kat 1500 euro

6 =1501 euro kat 2000 euro

7 =2001euro kat 3000 euro

8 = Neploootepa anod 3001 euro

Twpa Ba BeAa va oG pwWTAoW PEPLIKEG EPWTNAOELG yLa TNV Uyeia cag. Npwta Opwe Ba
KAVOULE ML YeVIKH oulTnon Kal £Xw KATIOLEG EPWTHOELG YLO 0AG. EToludoTe To
MMSE

22. Mini mental state examination ( Autr) n epwtnon Sa anavindei oe Eexwploto
xopti ylati o xpetaotel va kavouv éva axedto). Exete to MMSE test €towuo.

(5-6 Aemta nepimou)
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AnoYeis Kal umokeluevikn avtiAnyn yia tnv vyeia. Mo napadeyua Sa nBela va
MABw TN YVWHN 00¢ yla TV Lyeia oog Kat mwe BAEMeTe TN cuvtaglodotnon

23. l'evikn Yyeia . Oa Aéyate OTL N vyeia cog sivatl
5=Aplotn
4=MoAU kaAn
3=KaAn
2=MétpLa
1=Kakn

24. H cuvtaloddtnon nrav yLa 00g

1=Avakoudlon

2=Avnouxia

3=00te avakoldLon oUTe avnouyia

4=Kat ta SV0. Kat avakoudlon kot avhouyia

25. Kamotot avBpwrot urtodp£pouv amo xpovia i LoKpag SLapkelag mpofAnpaTa
uyelag. Me Tov 6po pakpdg SLAPKELOG EVVOOULE OTL TOAALMWPEL yLa Katpo 1 elval
TOavo va mpooBAAAEL yla Katpo.

Eoelg, éxete kamolo pakpag dlapkelag MpoBAnua vysiag, acbévela, avikavotnta,
avannpla;

1 =NAI Eav NAI mpoxwpnote otnv 26

2 =0XI Eav OXI mpoxwpnote otnv 27

26. Aut) n aoBévela, os oo BaBuo/ EKTacn oag MEPLOPLOE TIG KABNUEPLVEG
6paoTNPLOTNTEG 0OC 1 AUTA TTou BEAATE va KAVETE;

1 =NAI coBopd TepLOPLOPEVEG

2 =OXI mepLOPLOUEVEG SPAOTNPLOTNTEG

27. Za¢ TopaKaAw va KOLTAEETe auTh TNV KApTa3. MEOTE LOU €AV O YLOTPOC 0O elme
OTL £XETE KATIOLOL ACHEVELD OTIO AUTEG;

1 =Epdpayua, kapdiakn npocBoAn, BpouBwon otedaviaiwv i GAAN KapSLokn
vOOO0C OTWG XPOvLa KapSLaKr) avemApKeLa

2 =YYinAn aptnplakn mieon aipatog r Ynéptaon

3 =YPnAd enineda xoAnotepdAng aipatog

4 =EykedaAiko emelcddlo | GAAN vOOOC TWV ayyelwv Tou eykeddaAou

5 =Qupeoeldn

6 =Zakxapwdnc StafAtng

7 =XpOvLa MIVEUHOVLKI VOoOE, Xpovia Bpoyxitda, n epdplonua
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8 =AcHua

9 =ApBpitda (cupnephappavouévng tng ooteoapbpitidag)r ‘peupatikd’
10 =Octeondpwon

11 =Kapkivog i veomAaoua, cuumepAapuPavopévng TnG AEUXOLLAG KoL TOU
Aepdwpartog - AAAA e€alpwvtog UIKPA VEOTMAGOUATO SEPUATOC

12 =EAKOG OTOMAXOU 1] SwdeKASAKTUAOU 1) TTEMTIKO €AKOG

13 =Nb6oog tou Napkvoov

14 =KatoppdKktng

15 =Kdtayua woxiou i punpou

96 = Kauia

97 =GAAn 1} dA\ec aoBéveleg mou Sev avadépOnkav

28. M0LEG AANEG TLADNOELG EXETE; veveureerereerrreesireesreeeireeesreeessreesreessseesnns

H enmopevn epwtnaon elval oxXeTK Ue Ta ApUaKa TTou AapPBAveTe.

29. Auth tnv nepiodo naipvete papuaka;

1 =NAI
2 =0XI

Kowtagte autn tnv kdpta 5 pe ta papuoKa.

29A. MNola nalpvete €0sig;

1.

RN A WN

=
= O

12.
13.
14.
15.
16.
17.

AVTUTNKTIKA

Aomupivn

Odppaka ya uPpnAn xoAnotepoAn aipartog

Ddppaka yla aptnpLakr UEPTAcH

Ddpuaka yla otedpaviaia vooo rf vooo Twv ayyeiwv Tou eykeddiou
Ddpuaka ya aAln kapdlondbela

Odpuaka ya acdua

Odpuaka ya cakxapwsdn diafitn

Qupeoeldn

. ®apupoaka yla (mauvoimova) yLa movo otig apBpwoels 1 apbpitida
. Oappoka mavoimova yLa GAAO TIOVo (T.X. TovokéDaAo, TTOVO OTn UEDN,

KATL.)

DOdppaka yla mpopAnua Umvou

Ddppaka ylo ayxog Ko KatabAupn

Odpuaka yia ooteondpwon

AN\Q N OpHOVIKA GApUAKA YLIO OCTEOTIOPWON
Odpuaka yla €Akog otopdyou N dwdekadaktuAou
Ddpuaka yla xpovia Bpoyxitida

96. Kavéva
97. AMa dappaka tou dev avadEpdnkav edw

29B. NOLOL AANCL DOPLOKDL cevveveeeevereeeersiereeesesseseeeseseesaseasessssssesesssssessesssssessesssnns



29C. Moéowv eldwv PAPUOKO TIALPVETE TNV EBSOUASA .evvereeernens
Kavéva

1-2

3-5

Meplocotepa amo 5

30. NoonAela og vocokoueia

Katd t Stdpkela Twv 12 TeEAeUTALWY LNVWV XPELACTNKE VO VOONAEUTELTE OE
voookopeio;1=NAI 2= OXlI EAN NAI A NOXEZ MEPEZ KAI A NOIO AOTO;
B0A.  HUEPEG. . couiriecrirereeeee v v e ber e

30B.  AOYOG..uuiieiiriieeresereeeressseesrensssesenes

31. Twpa Ba cag PWTAOW OXETLKA LIE TN CTOUATLKA oog Lyeia. Exete uoikd SovTL;
1=NAI 2=0XI
31 A. Xpnoluormoleite odovtootolyieg; 1=NAIl 2=0XI
31 B. Nwg Ba xopaktnpilote TNV KATACTAON OTO GTOMA GaG WG TPOC Ta SOvVTLA;
1 =Aev €xw duoka dovtia. Popw odovtootolyieg
2 =Exw kat puoikd Sovtia kot 0dovtooTtolyieg

3 =Exw SKA pou povo dovrtia
4 =Agev €xw oUTe SOvVTLA SIKA HoU 0UTE Popw 06OVTOOTOLYLES

32 A. 32 B.

Exete Sika oag Sovtiae  NAI - OXI Exete Sika oag Sovtiae NAI OXI
Nwbéc atnv avw yvado Nwbé¢ atnv katw yvado

1=NAlI 1=NAI

2=0XI 2=0XI

33. Mo6oo cuyva kabapilete Ta Sovtia n TIg odovtooTtolyieg oag;
1=Mot¢
2=Alywtepo amo pia popd TNy nuépa
3= Mwa dpopd TV nuépa
4=A00 $opEC TNV NUEPQ
5=Meplocdtepo amno duo GopéC TNV nUéEpa
6= AA\o

34. M600¢ Kapog Epaoe amo thv teAeutaia emnioken otov odovtiatpo;
1=Aywtepo and 12 prveg
2=1-2 xpovia
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3=3-5 ypovia
4=leplLocotepa amo 5 xpovia
5=mot¢/ Aev £Xw TdeL TTOTE o odovtiatpo

35. ZuvnBeLg Adyol yLa Toug omoloug emLokENTeobe odovtiatpo eival
1=ToKTKO €Aeyxo poutivag
2=MepLoTACLOKA
3= Mobvo otav nmovaw f €xw Kamolo mpoBAnua

36. O6ovtootolyieg/ Katd tn Stdpkela Twv teAeutaiwy 12 unvwv, eixate kamoto
TPOPANUa pe ta Sovtia i tnv/ g 08ovtooToLyieg oag;
1=NAI 2 =0XI

37. O6ovtootopatoloyikr vysia yevikd. OUAa, Sévtia Kat OAo To OTOUA.
Oa Aéyarte 6TL N uyela Tou oTdpaTog cag eivat

5 =ApLotn

4 =MoAU KaAn
3 =KaAn

2 =MEtpla

1 =Kakn

38 OIDP
Molwdtnta {wng wW¢ MPOG TNV GTOMATIKA LYEla- ZuxvotnTa Kal Baputnta enidpacng mou
ennpealeL tnv kabnuepwvn {wn (PWTHOTE yla TOUG TEAEUTALOUG 6 UNVEG).

Apoaotn- MpoBAnua  MpoPAnua  MpoPAnua C D E
plotnTa / / / J€ KOVO- Movo Enidpaon
SuokoAia  Suokolia  SuckoAia vikn / YW Alyo = QUTAG TNG
ME TN UE T UE T ouvexn XPOVIKO  SuokoAiog
Spaotn- Spaotn- Spaotn- Bdon S1a- otnv
plotnTa pLotnTa pLotnTa MNéco oTnUa Kabnue-
1=NAI Je Movo yla ouyva? pwn {wn
2=0XI KQVOVLKN Alyo
ouvexn XPOVLKO
Baon Sidotnua
Natpww 1 1->C 2—D
2
Nopdw 1 1->C 2—D
2
Na 1 1-C 2—>D
kadapilw 2
Ta Sovtia
Na kavw 1 1->C 2—D
kadnue- 2
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PLVEG
épaotn-
PLOTNTES

Na Byaivw
gw
Na
XoAapwvw
Na
Kowuauot
Na
xauoyeAw
Na gival o€
ouvalodn-
UOTLKT
Loopportia
Naéw 1 1-C 2—>D
KOLVWVIKEG 2
EMAPEG
Eav amavtriosl NAI, Ba mpémeL va yivouv oL EpWTACELG Ao To EpwTnUaToAdylo OIDP
EEXWPLOTA Kol AVAAUTIKA.

1-C 2—-D

1-C 2—D

1-C 2—-D

1-C 2—D

1-C 2—-D

NFPNRPNREPNEPENPRE

Méote pou edv yupvaleoBe. MNa mapddelypa, mepmatate, kavete modnlato; NAte yla
Ywvia; Zto KAMH épxeote nelog/ neln;

39. AnAadn Nepriatdarte yia 20 Aentd Kal TOCO CUXVA?

1=KaBnuepva

2=Meplocotepo amno 1 dopa tn fSopada
3=Muwa popa ) Bdouada

4=1-3 dopéEg To puRva

5=Xxe80V MOTE 1) MOTE

Oa 00¢ pWTHOW TWPA OXETIKA e TN Statpodr) oag

40 Mrmopeite va pou meite eav dpayate yteg anod tig Ttpodeg mou Ba cag Slafdacw oe
Aiyo kat og oxéon pe tn Socoloyia mou avadépw.

AlaBdote Tov Kat@Aoyo OAo Kol LETA va amaviiosl. Xpnolpomnoleiote to MHAEN yua
va Seifete OTL bev £daye To ouyKekpLEVO PaynTo. BaAte o KUKAO Tov aplOud
oplotepA yLa va Seiete OTL £daye To CUYKEKPLUEVO GayNnTO XTEC Kal ypaTe pe
opLOUO OTa apLOTEPA YLa TTOCOTNTA €AV £dAyE TIEPLOCOTEPO ATO WLa pepiba.

1. JoAdta (LETPLO UTTOA).

2. EKTOG Qo MATATEG, TOOEG KOUTOALEG UeYAAEG PAyATE XTEG QMO COAATIKA KOL WA
Aaxavika. My, daocoiia, xopta, LopoUAL, KapoTo (eite wuad, ite Pnuéva ite ot
KovaoépBa)

3. Mdoeg KOUTAALEG amd payelpepeva oompla (daocoiia, dakég, apnehodpdoouia)
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4. Nooeg KOUTAALEG oo dAAa daynTd pe XopTa X XopTooouna, Aaldvia pe xopta,
YapdoouTa ] KOTOOOUTIA |LE XOPTOPLKA KATT.

41 Mnopeite va pou Meite yla XTeg, dv GAyATE KOL €AV val MOOEG UEPISEG amod TIG
tpodég mou Ba oag StaBdow og Alyo kal og oxéon pe Tn docoloyia mou avadépw.
10. Mud xoudta moAU pikpd dpoulta, 1ty otadUAL, GpAouleg,
KEPAOL...eeereevreaaaneans
11. Mwpd dppouTta my paviapivia,
BEPUKOKOL.eecuvveeitreeeireeeitreeetreestveeeireeesseeereeessneennas
12. Meoaiou peyéBoug dppouta pnio, pmavava,
TIOPTOKOAL e.evvriereeerreeereeereeeareenns
13. % amo PHEYANO DPOUTO TIX YKEL PPOUT..uveeueiuieriiieeieeeieiienieeieereeeee e saeeneeene
14. METPLO KOMUATL Ao oAU peydAo ppouto my
(00T} 10101 { FER R
15. Moéoeg kouTtaAlég and kovoépPa dpoutou f KatePuypévou
dpolTou................
16. Mboeg KouTtaAlég amoénpapéva Gpouta mty otodideg, BEPIKOKA.....uveeureeneeenee.
17. Mboeg kouTtaAlég amd AAAa edéopata mou yivovtal pe dppolta Ty
dpoutoocaldra f Tdpta
(3 T0To 10 o 10 SRR
18. MILKPO TIOTAPL ATIO XULO PPOUTOU..ccuvvieereerrieireenireeereesreessseesseeessnessssseessseesas

Oa 00aC¢ KAVW UEPIKEC EPWTNOELC Lo TN EnpooTouia

42 XEROSTOMIA-Q1

AwoBdaveoBe kaBoOAou EnpoTNTA OTO OTOUA GAG KATA TOUG TEAEUTALOUG 6 UNVEG;
1 =NAI - EAN NAI: 42A
2 =0XI - EAN OXI: 43

42 XEROSTOMIA-Q2 AIZOANOMAI ZHPOTHTA

1 = Nat €npotnTa oTo oTOpA HEPLKES POPEG OTAV TPpWW daynTtod
2 = Nat Kotd T SLdpKeLa ThG vUXTAG

3 = Nat otav Eunvw to pwi

4 = Nal 0 AAAEG TEPUTTWOELG KATA TN SLAPKELD TNG NUEPOAC

9 = Sev unopw va ntw/ dev Eépw

42 B XEROSTOMIA-Q3
NAI H &npdtnta oto otdpa oag MPoKaAsl kamola SuckoAia

1 =Tn udonon tng tpodng
2 =Tnv Katanoaon
3 =3tn Andn papudkwv
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4 = Kapia Suokohia
5 = Katd tnv opAia
9 = Agv umnopw va nw/ dev E€pw

42 C XEROSTOMIA-Q4 o vo avakoUdLOTELTE amo TNV ENPOCToMia EXETE TIOTE KAVEL
KATL Ao auTa;

1 =Mdonon toixhag

2 =Mdonon KapoueAag, HEVTOG

3 =Katdmoon PKPAG YOUALAS uypoU, vEPOU KATT. yLa VA KATOTTIVETE

4 =A\auBadvete kamolo okevaoua | GAPUAKO yLa T Enpootouia

Twpa Ba BeAa va KAVW LEPLKEG EPWTHOELG YLA TNV OLKOYEVELA Kot Toug pidoug oag
43. Exete ouluyo f cuVTpodo Mou UEVETE Hall;

1 =NAI EAN NAI mpoxwpnoe otnv 44

2 =0XI EAN OXI mpoxwpnoe otnv 45

44. Nooo otevn elval n oxéon oog Pe Tov/tnv ouvtpodo6 oag
1 =MNoAU otevn
2 =IXETIKA OTEVN
3 =OxL MoAU otevn
4 =KaBo6Aou otevn

EAETZE amnod tnv 1" oeAiba eav €xel {wvta mawdia kot EAN NAI mpoxwpnoe otnv 45.

45. Ndoo cuxva BAEnete/ ouvavtdrtal ta madld cag | HAAte oto tTnAédwvo pe Ta
TaLSLd TouG CUYYEVELS Kal Toug dpiloug oag;

Mawdia

45.1-1 BAénw 1 cuvavtw 45.1-2 MAw oto tThAédwvo

Tpeic ) meploocodtepeg dpopég/ BSopdda 1 Tpeig ) neploodtepeg popéc/ 1

Béopdada

Mia f 8o dopég/ BSouada 2 Mia f 8o dopég/ BSoudda 2
Mia ry Vo dopég To pRva 3 Mia iy 8o dopég To pva 3
K&Be peplkoug UAveg 4 K&Be peptkolg pAveg 4
Mia iy Vo dopég To Xpovo 5 Mia fy 8o dopég to Xpovo 5
Ayotepo amo pia dopd to xpovo 6 Awyotepo amo pia dopd to xpovo 6
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Juyyevelg (extog amd noudid)

45.2-1BAénw 1 GUVOVTW 45.2-2 MA\w oto tThAédwvo

Tpeig ) meplocotepeg popéc/ Bdopdada 1 Tpeig A meplocotepeg dopég/ 1
Béopada

Mia fy 8Uo dopég/ Bdouada 2 Mia iy 8o dopég/ BSoudda 2

Mia f} Vo dopég To pRva 3 Mia  8Uo dopég To pRva 3

K&Be peplkoug Uiveg 4 K&Be peptkolg Unveg 4

Mia ) 6Vo $popég to xpdvo 5 Mia 1} 6Uo dpopég to xpdvo 5

Ayotepo amno pia ¢popd To xpovo 6 Alyotepo amno pia dopd to Xpovo 6

didot

45.3-1 BAénw A ouvavtw 45.3-2 MlA\w oto tThAépwvo

Tpeig A meplocotepeg popéc/ Bdopada 1 Tpeig | meplocotepeg popég/ 1
Béopada

Mia f; 8Uo dopég/ BSopdda 2 Mia iy 8o dopég/ BSoudada 2

Mia ) 6Vo dpopég To uRva 3 Mia 1} 600 dopég to pRva 3

KaBe pepkolic piveg 4 Ka&Be pepikolc uiveg 4

Mia 1) 6Uo popég to xpdvo 5 Mia 1} 8Uo Ppopég to xpdvo 5

Awyotepo amo pioa dopd to xpovo 6 Ayotepo amod pio popd to xpovo 6

46. Me mooa amno ta matdld oag 0o AEYoTe OTL EXETE OTEVA OXEON;....eeevveeerereerrennne.
Kavéva

1-3

3-5

5-7

7-10

MAgov Twv 10

47. Mg moooug amno toug diloug oag Ba AEyate OTL EXETE OTEVI) OXEON;.....ceevvveennnnnns
Kavéva

1-3

3-5

5-7

7-10

Meploocopepol amno 10

48. Me MOO0OUG OO TOUG CUYYEVELG oag Ba AEyaTe OTL EXETE OTEVK) OXECN;......c.uvveeenn.ne
Kavéva

1-3

3-5
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5-7
7-10

Meplocopepol amno 10

49. M600 oUXVA KAVETE KATTOLOL OTTO QUTEG TLG SPAOTNPLOTNTEG;

Mnyaivw owepd/ B£atpo

Tpww €€w armod to omitt pe pilouc / olkoyévela os taBépva

Tpww €€w armod to omnitt oav KAAeoUEVOG o GAANO oTtiTL

Mnyaivw oe kadé f oulept

Mnyaivw ot yeitoveg i diloug yla kadé

MpookaAw ¢piloug yla kade oto omitt

Mnyaivw os KAMH

EMNE=ZHIHZH ZYXNOTHTAZ

1 =Kabnuepva

2 =2-3 dopég tnVv efSopada

3 =Mia ¢opa tnv efdopada

4 =A0o dpopsg tnv efSopada

5 =MNepinou pia dpopa tnv epdopada
6 =Mwa- Suo dopEg To pnva

7 =Mia 1) 8Uo popEg to Xpdvo

8 =A\lyotepo ano pia dopd to xpovo

50. MNnyaivete otnv ekkAnoia;
1=NAI Eav NAI mpoxwpnoe otnv epwtnon 50A
2=0XI Eav OXI mpoxwpnoe otnv epwtnon 51

50A. Mb6co cuyva mnyaivete otV ekkAnoia;

1= Mia ¢popa tnv eBdopada

2= Auo $popéEg To punva

3=Mepinouv pia popa to pnva
4= Mia dopd KaBe 2-3 puAveg
5= Mia ) Vo $popég to xpbdvo

6= Alyotepo ano pia dopd to xpévo

7=Not¢

123456789

123456789

123456789

123456789

123456789

123456789

123456789
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51. MNMooco ouyxva Ba Aéyate OtL volwBete (EpwtnuatoAoyia yia Movagld)

Ixedov note / MepLKEC Juxva=3
Moté =1 dopég =2
Q1 éMewpn ouvtpodLag
Q2 anmokAELOEVOG/ ATTOKOUUEVOG,
QTTOOVWUEVOG
Q3 eV TALPLALETE E TOUG YUPW COG
Q4 povagla

52. Oa oa¢ SlaBacw HEPIKEC QPAOEIC KAl OAC TOPAKOXAW va HOU TIE(TE €av
OUUQWVEITE Kal TOoo oAU 1 Tooo Aiyo cuupwveite Ikavomoinon amo tn {wh (SWL)

Q1: Kata to mAeiotwv n Lwn Hou givat oxedov tbavikn

Q2: OL ouvOnKkeg Lwng Hou elval TOAU KOAEG

Q3:Eipat tkavomoinpévog/ n amo tn {wr Hou

Q4 Ewg Twpa €Xw OAA TAL CNUAVTLKA yLa TN {wr) 1Lov

Q5:Eav pnopouoa va avalnow tn {wn pou dev Ba aAl\ala oxedodv timota

Jupdwvw andAuta=7
Jupdwvw=6

Jupdpwvw Alyo=5

Oute oupdwvw oute Slapwvw=4
Atadwvw Alyo=3

Aapwvw=2

Aadpwvw anoivta=1

53: Twpa Ga neda va okepeite kat va pou neite OXI moowv etwyv eiote aAida Noocwv
ETWVY ALOBAVEGDE; ..vvveeivieiieeciee e (bwote aplBuod)

Otacape otnv tedeutaio epwtnon Kot BEAw va oag EVXAPLOTHOW YLO TN CULUETOXNA
00 OTNV £peuva.

Twpa, Ba oag eléw éva oxAua ......

54. Oa oag Seifw Eva oxNUa pe pia okdAa. Ag ToUE OTL lvat n oKAAA ThG Kowwviag
pog. Zkedteite OTL otnv Kopudn Kol ota MAVW okalomatia elval autol mou eival
KOAUTEPQ KOLWWVLKA KOl OLKOVOMLKA. Exouv meploodtepn popdwon Kal xprjpota,
KoBwc Kal kaAutepn Souleld. Metd okedBeite OTL oTa KATW OKAAOTATIA €lval auTol
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Tou €xouv Alyotepn HOpdwaon Kol xpApata kabwg kat oxt T0oo KaAéG SOUAELEC R
pmopel va glvat avepyot.

AnAadn, 600 o TMAVW OTA OKAAOTATIA, TOCO O KOVTA O autoUg Tou £ival otnv
kopudn. Oco Mo KATW oTa OKAAOTMATLA TOCO TILO KOVIA O€ QUTOUC Tou Bpilokovtal
oTo XONAGQ OKOAOTIATLAL.

YkedpOeite kal BAAte éva PEYGAO X OTO OKAAOTIATL TTOU VOILIETE OTL PPioKECTE £0€(Gg
ONUEPQL.

Auth gival n teAevtaia pwTNoN KoL 060G EUXOPLOTW TOAD YLA TN CUUUETOXN 0ag OTNV
€peuva

Epeuvntpla: NMomnn Aapaoknvoul

KaBnyntpla: X. KwAéton-Kouvapn

Epyaotrplo MpoAnmrtikig kot Kowvwvikng Odovtiatpikrg, OSovtiatpikr XoAn,
Mavemotuio ABnvwv.
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Dental examination coding
Dental Status

Numbering of teeth was 1, 2, 3, 4, 5, 6, 7, and 8, starting from the
media line for each quartile; each quartile will have a numbers 1, 2, 3,
and 4 and this is 1 for upper right, 2 for upper left, 3 for lower left, and
4 for lower right quartile. Thus, the numbering of teeth will be recorded
as seen in the mouth and according to FDI.

Upper right 18 17 16 1514 13 12 11 21 22 23 24 25 26 27 28 Upper left
Lower right 48 47 46 45 44 43 42 41 31 32 33343536 37 38 Lower left
The codes used are according to the Oral Health Surveys Basic Method

of WHO (1997) as presented on Table APP.4-1 below, with some
modifications suitable for the present study.

Table APP.4-1: Codes Used for Recording Dental Status

Crown Root Condition Status

0 0 Sound

1 1 Decayed

2 2 Filled, with decay

3 3 Filled, no decay

4 - Missing for any reason

5 - Remnant roots

6 - Fissure sealants

7 7 Bridge abutment, special crown or veneer/ implant
8 8 Unerupted tooth crown/ root
88 88 Trauma/ fracture

Not recorded

Vo]
Vo]

For recording each tooth (crown and root), always start from the right
side of the patient area tooth 18, when at midline, say midline, so the
person who is recording may check his/her records. Then continue to
the next area, which is tooth 21 and move towards tooth 28. Next,
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move to area tooth 38 calling to the clerk that you have moved to the
lower jaw. Continue to 31, and say midline, so that the clerk can follow
you. Continue to 41 and then until the last tooth, 48. Right (Upper right
—>Upper left - Lower left—> Lower right).

Sound Crown (0)

A crown is recorded as ‘sound’ when there is no evidence of treated or
untreated clinical caries. A crown that has one of the following defects
should be coded as sound if no other conditions indicating caries are
present: white or chalky spots, discolored or rough spots that are not
soft to touch with metal CPl probe, stained pits or fissures in the
enamel that do not have visual signs of undermined enamel or
softening of the floor or walls detectable with a PCI probe, dark, shiny,
hard, pitted areas of enamel in a tooth showing signs of moderate to
severe fluorosis, lesions that, on the basis of their distribution, history,
visual, or tactual examination, appear to be due to abrasion. The code
for the sound crown in permanent teeth is 0.

Sound Root (0)

A root is recorded as sound when it is exposed and shows no evidence
of treated or untreated clinical caries. The code for a sound root is 0
(but the unexposed roots are coded 8).

Decayed Crown (1)

Caries are recorded as present when a lesion in a pit or fissure, or on a
smooth tooth surface, has an obvious cavity, impaired enamel, or a
detectably softened floor or wall. A tooth with a temporary filling, or
one which is sealed, code 6, (F) when also decayed should be recorded
as decayed crown. In cases where the crown has been ruined by caries
and only the root is present then the caries is judged to have generated
on the crown. In this case, the score is as crown caries only. The use of
the CPI probe may be necessary to prove the existence of the caries on
the occlusal, buccal, and lingual surfaces. Where any doubt exists, caries
should not be recorded as present. When in doubt always score low.
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Decayed Root (1)

Caries are recorded as present when a lesion feels soft or leathery to
probing with the WHO CPI probe. If the root is separated from the
crown, thus requiring a discrete treatment, then it should be recorded
as root caries. When the lesion affects both crown and root, then an
estimation of the origin of the carious lesion should be made, as only
one record should be made. If it is difficult to identify the origin of the
lesion leading to a dilemma then both the crown and the root should be
recorded as decayed.

Filled Crown, With Decay (2)

The crown of the tooth is accounted as filled with caries when one or
more restorations are there and one or more areas have a carious
lesion regardless of the type of caries (primary and secondary caries).
The carious lesion may be in physical relationship with the
restoration(s).

Filled Root, With Decay (2)

The root is judged as filled, with decay, when there are co-existing
restoration(s) and caries lesion(s). Again, no demarcation is made
between the types of caries (primary or secondary).

When the fillings affect both the crown and the root, assessment of the
site of origin is more difficult. For any restoration involving both the
crown and the root with secondary decay, then evaluate the most likely
site of the primary caries and then recorded it as filled, with caries.

Filled Crown, With no Decay (3)

A crown is recorded as filled, without decay, when there are one or
more permanent restorations without any presence of caries. If the
tooth has been crowned because of previous decay, then it is reported
in this classification. In case the tooth was crowned not for caries but
any other reason (i.e., bridge abutment) then is coded as 7.
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Filled Root, With no Decay (3)

A root is recorded as filled, without decay, when one or more
permanent restoration(s) are present and there is a lack of carious
lesions. In cases that restoration involves both the crown and the root,
the most possible position of the primary carious lesion is recorded as
filled. If impossible to assess the place of origin, both the crown and the
root should be reported as filled.

Missing Tooth for Any Reason (4)

This code is used to record any missing teeth due to caries lesions,
trauma, orthodontics, periodontal disease, if it is congenitally absent,
etc. Teeth that have been extracted for any reason are coded 4.

Remnant Roots (5)

If there are any remnants of roots after a tooth has been extracted for
any reason, it is coded 5.

Fissure Sealant (6): The code 6 is used to indicate a fissure sealant
placed on the occlusal surface. If there is a sealant and a carious lesion
exists, then is coded as 1. Though this code is usually used for children’s
recordings nowadays, sealants are used for older adults too, for caries
prevention.

Bridge Abutment, Special Crown or Veneer (7)

The use of this code indicates that a tooth consists a part of a fixed
bridge (i.e., it is a bridge abutment). The same code is used to indicate
crowns placed for other reasons than caries and for veneers or
laminates replacing or covering the labial surface of a tooth with no
evidence of decay or restoration. Note: Teeth that are replaced by
bridge pontics are coded 4 under coronal status, while root status is
scored 9.

Implants are indicated by the same code as for bridge abutment, special
crown, or veneer using code 7.
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Unerupted Crown (8)

This ranking is only for permanent teeth and for a space in the mouth
with an unerupted permanent tooth but without a primary tooth. Those
teeth that are scored as unerupted are excluded from all computations
pertaining to dental caries. This class does not include congenitally
missing teeth or teeth lost as a result of trauma, etc., as these are
coded 5.

Soft Tissue Lesions

For recording soft tissue pathology, it is necessary to conduct a brief but
careful examination of the lips and perioral tissues and then continue
for the intra-oral examination. The examination must include the areas
of floor mouth, the upper and lower lips including the mucosal surface
of the lips, the buccal sulci while the mouth is half closed, the cheeks
while gently retracted, and finally the soft palate, which is clearly seen
directly.

Soft tissue lesions: angular cheilitis, denture stomatitis |, denture
stomatitis Il denture stomatitis Ill, denture hyperplasia, ulcer associated
with denture trauma. More than one code can be recorded, as these
diseases are not reciprocally restricted. The code to be used is 1 —Yes
and 0 — No.

The different ranking of denture stomatitis is based on a WHO
classification and was used by NDNS (1998):

| Patsy or localized redness over denture bearing area
1] Redness over full denture bearing area

11 Multiple small nodular or granular lesions covering denture
bearing area with associated inflammation

Angular Cheilitis: Check commeasures for inflammation with or without
cracking. You must score as present for either localization.
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Denture Hyperplasia: Check oral mucosa for denture hyperplasia. This is
easily detected, as it is related to ill-fitting dentures and usually appears
as firm enlargement.

Ulceration (Aphthous, herpetic, traumatic): Check oral mucosa and the
tongue that clinically is like aphthous or herpetic or traumatic
ulceration. You should score as present if any of this is present.

Acute Necrotizing Gingivitis: Acute necrotizing gingivitis is an easily
diagnosed condition because of clinical icon appearance; gums are
inflamed and there is a characteristic white trace around gums. If you
see this contrition in the mouth, check for enlarged and tender lymph
nodes in the neck.

Candidiasis: Candidiasis or Thrush; Check oral mucosa for any infection
brought on because of fungal (moniliasis or thrush), and be sure to
record this white lesion.

Osteitis/ Osteonecrosis: Record any lesion that is related to exposed
bone. Non vital bone appearance is white or yellow in color.

Abscess: Record any abscess seen in the mouth and oral mucosa. Check
for swollen areas either because of a decayed tooth/root canal
treatment, gingival inflammation, or a post extraction abscess. If any of
this is present score 1.

Mobility: The examiner will detect any movement of the teeth. Even
very small movements can be detected fairly easily. Increased mobility
should be coded where there is unequivocally increased mobility. One
mm mobility is quite a lot, and this will correspond to very mobile teeth.

The mobility of the teeth was recorded according to the modified
Miller’s index, as used in NDNS (1998). If in doubt, score low.

No increased mobility=0

Increased mobility but less than Imm movement horizontally=1
Gross movement, > mm or vertical / rotational movement =2
Unscorable=9
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To detect movement of the teeth, place your index finger at one side of
the tooth while a rigid instrument (e.g., mirror handle) is applied to the
other, then wiggle the tooth very gently.

Occlusal Contacts- Posterior Occlusal Contacts: Start from the midline
and move backward to record the occlusal contacts. In case the
individual to be examined has natural teeth in both arches, then an
examination for recording pairs in contact will take place. The
instructions to the person to be examined are to swallow and keep the
teeth firmly closed.

While checking the contacts that have a natural stop with the opposite
teeth and arch, the examiner should score them as present (1) or
absent (0). Thus, the recorder should apply this on the chart. If in doubt,
score low and in this case the low score means contact is present =1.
When there are fixed bridges they are considered as steady and
permanent occlusal units as a natural tooth. Natural posterior teeth
that are in place but not functional as they lack contact and pairing are
counted and recorded.

Denture Wearing: Check if the person has full dentures in the upper
jaw, score 1 for Yes or O for No

Check if the person has full dentures in lower jaw, and score 1 for Yes or
0 for No

Denture Hygiene: Denture hygiene will be examined and scored, as this
is important for people with no teeth and is also an indicator for oral
behaviour. The scores are: good, moderate, and poor. Denture hygiene
will be recorded by examining and recording each denture for its
cleanliness. This examination should be made when the person
removes the dentures for the oral lesions’ examination. How to record
denture hygiene: If the surface against the mucosa is clean or mostly
clean, score as good=1.If dental plaque, calculus, or food remnants
cover more than one third of the surface, score as moderate=2. If
dental plaque, calculus, or food remnants cover more than two third of
the surface, score as poor=3.
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Plaque Index

Criteria for Plaque Index System (Silness and Loe, 1964)

Criteria for Plaque Index System

0 No plaque in gingival area
1 Film or plague attached to the free gingival margin and the
2 Modest gathering of soft deposits within the gingival pocket,

or the tooth and gingival margin which is exposed and visible

3 Plentifulness of soft matter within the gingival pocket and/or
on the tooth and gingival margin

OHI-S

The average individual debris and calculus scores are combined to
obtain simplified Oral Hygiene Index

Criteria for classifying calculus (Cl)

Scores Criteria
0 No calculus present

1 Supragingival calculus covering not more than third of the
exposed tooth surface.

2 Supragingival calculus covering more than one third but not
more than two thirds of the exposed tooth surface or the
presence of individual flecks of subgingival calculus around the
cervical portion of the tooth or both.

3 Supragingival calculus covering more than two third of the
exposed tooth surface or a continuous heavy band of
subgingival calculus around the cervical portion of the tooth or
both.
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Criteria for classifying debris (DI)
Scores  Criteria

0 No debris or stain present

1 Soft debris covering not more than one third of the tooth
surface, or presence of extrinsic stains without other debris
regardless of surface area covered

2 Soft debris covering more than one third, but not more than
two thirds, of the exposed tooth surface.

3 Soft debris covering more than two thirds of the exposed tooth

273



IVITNCIDAIEY: .o e s S s S s R AP ;- s s s st i s 20050 P
Year Month Da% Identification number Examiner Original/duplicate
GENERAL INFORMATION OTHER DATA
BAEEHIER sneccseomsemmesomesmsspesemiens S ]
Year Month
Dateofbith [ | [ [ | Il
Age in years 1] CONTRAINDICATION
TO EXAMINATION
Sex(M=1,F=2) ] ]
........................................................ 0=No
1=Yes
CLINICAL ASSESSMENT
EXTRA-ORAL EXAMINATION
0 = Normal extra-oral appearance TEMPOROMANDIBULAR JOINT ASSESSMENT
1 = Ulceration, sores, erosions, fissures
(head, neck, limbs) SYMPTOMS SIGNS
2 = Ulceration, sores, erosions, fissures 0=No 0=No Clicking [:[
(nose, cheeks, chin) 1=Yes 1=Yes Tendemess
3 = Ulceration, sores, erosions, fissures 9 = Not recorded 9 = Not recorded (on pulpation) I:[
(commissures) I:l Reduced jaw mobility
4 = Ulceration, sores, erosions, fissures D (< 30 mm opening) D

(vermilion border)
5 = Cancrum oris
6 = Abnormalities of upper and lower lips
7 = Enlarged lymph nodes (head, neck)
8 = Other swellings of face and jaws
9 = Not recorded
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ORAL MUCOSA

CONDITION

0 = No abnormal condition
1 = Malignant tumour (oral cancer)

2 = Leukoplakia
3 = Lichen planus

4 = Ulceration (aphthous, herpetic, traumatic)

5 = Acute necrotizing gingivitis

L0

LOCATION

0 = Vermilion border
1= Commissures
2=Lips

3 =Sulci

4 = Buccal mucosa
5 = Floor of mouth

OTHER SOFT TISSUE LESIONS

Angular Chelitis
Denture Stomatitis |
Denture Stomatitis Il

Denture Stomatitis 11l

6 = Candidiasis

7 = Abscess

8 = Other condition ( specify if possible). ...
9 = Not recorded

6 = Tongue

7 = Hard and/or palate

8 = Alveolar ridges/gingiva
9 = Not recorded

Denture Hyperplasia

0 = Absent

L O OO

1= Present

9 = Not recorded

DENTITION STATUS

Crown/Root STATUS

18 17 16 16 14 13 12 11 21 33 33 24 35 26 I7 328 0 0 Sound
Crown 1 1 Decayed
Root 2 2 Filled, with decay
Treatment 3 3 Filled, no decay
4 _ Missing, for any reason
5 — Remnant roots
6 _ Fissure sealant
7 7 Bridge abutment,
special crown or
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 veneer/implant
Crown il 8 Unerupted tooth,
Root (crown)unexposed
Treatment root
a8 a8 Trauma (fracture)
9 9 Not recorded
PLAQUE INDEX Gl At A Lo
i ‘\:r"‘\. W /},
TEETH 16 12 24 38 32 44 Index o \\ )I\_ . A [ __ll_ _,LI
Buccal 0 = No plague in gingival area o i
Lingual 1 = Film or plague attached to the free gingival margin "™+ * ' !
Distal 2 = Medest gathering of soft deposits within the gingival pocket
Mesial 3 = Plentifulness of soft matter within the gingival pocket
andlor on the tooth and gingival margin
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TOOTH MOBILITY
18 17 16 15 14

13

12

1M 21 22 23 24 25 26 27 28

45 47 46 45 44 43 42 M

31 32 33 34 35 36 37 38

MOBILITY: O=none, 1=<=1mm , 2==1mm , 9=not recorded

8d 8m 7d 7m Bd Em S

S B6m B6d 7m 7d Sm E&d

Pairs in contact:

0 = No contact

1= Both opposing teeth are natural
(Bridges are considered as natural in this measurement)

PROSTHETIC STATUS

Upper _Lower

0 = No prosthesis
1 = Bridge
2 = More than one bridge
3 = Partial denture
4 = Both bridge(s) and partial denture(s)
5 = Full removable denture
9 = Not recorded

Matching pair l:[ 1=Yes
COMPLETE DENTURES 2=No
Complete denture in upper jaw I:[ 0= Absent

1 = Present

Complete denture in lower jaw

L1

9 = Not recorded

DENTURE STATUS
Upper Denture

Lower Denture

ADAPTATION
1= Adequate
2 = Inadequate
3 = Unrecordable

RETENSION

[1
L1

[1
L1

1= Adequate
2 = Inadequate
3 = Unrecordable

EXTENSION

[1
L1

2 = Overextended
3 = Unrecordable

1 = Adequate or underextended

PARTIAL DENTURES

Partial denture in upper jaw

Partial denture in lower jaw

0 = Absent
1 =Present
9 = Not recorded

1
[1

Partial denture in upper jaw

Partial denture in lower jaw

1
[1

PARTIAL DENTURE REPLACE ALL MISSING TEETH

1=Yes
No

DENTURE HYGIEN

Complete denture in upper jaw
Complete denture in lower jaw
Partial denture in upper jaw

E

Partial denture in lower jaw

1= Good
2 = Moderate
9 = Not recorded
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CALCULUS INDEX ‘,(j??‘ SIMPLIFIED ORAL HYGIENE INDEX ( OHI-S )
TEETH 18 11 28 38 31 48 16 (5] 53\ B Index
Buccal % 0 = No calculus present
Lingual : 1 = Supragingival calculus < 1/3 of the exposed tooth surface
Labial @ 2 = Supragingival calculus =1/3 and < 2/3 of the exposed tooth surface
Labial pe -'32\ 15 3 = Supragingival calculus >2/3 of the exposed tooth surface, or a continuous,
%’&m ﬁg": heavy band of subgingival calculus around the cervical portion of the tooth,

= or both.

n
DEBRIS INDEX %’:ﬁ
TEETH 16 11 26 36 31 46 "‘lr ‘é X(?J‘\"‘ Index
Buccal L & 0 = No debris or stain present
Lingual 1 = Soft debris covering < 1/3 of the exposed tooth surface
Labial & 2 = Ssoft debris covering >1/3 and < 2/3 of the exposed tooth surface
Lablal e Ezuﬁé') o 3 = Soft debris covering >2/3 of the exposed tooth surface

=
COMMUNITY PERIODONTAL INDEX (CPI) LOSS OF ATTACHMENT
0 = Heaithy 17/18 11 268727 0=0-3mm 1716 11 26027
1 = Bleeding [ | 1 = 4-5 mm (cementoenamel junction (CEJ) |
2 = Calculus within black band) .|
3 = Pocket 4-5 mm (black band on probe 47/48 31 38037 2 = 6-8 mm (CEJ between upper limit of 47146 31 30737

partially visible) black band and 8.5 mm ring)
4 = Pocket 6 mm or more (black band on 3=9-11mm (CEJ between 8.5 mm and 11.5 mm rings)
probe not visible) 4 = 12 mm or more (CEJ beyond 11.5 mm ring)
X = Excluded sextand X = Excluded sextand
9 = Not recorded 9 = Not recorded
NEED FOR IMMEDIATE CARE AND REFERRAL
Life-threatening condition (|
0 = Absent Referral (|
Pain or infection 1 1= Present 0=No
9 = Not recorded 1=Yes

Other CONGItION (SPECIY)..._.........ooos oo 1 9 = Not recorded
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Abstract in Greek

NepiAnyn

Exploring the impact of complex socioeconomic, psychometric and
behavioural factors and the social gradient concerning clinical and
subjective measures of oral health, in Greek older adults.

«Alepevnon OUVOETWV KOLVWVIKOOLKOVOULKWY, PUXOUETPIKWY Kall
CUUTEPLPOPIKWY TIAPAYOVIWY Kol SLaBoBOUOUEVWY AVICOTATWY OF
KALVLKOUG KOl UTTOKELUEVIKOUC SEIKTEG OTOUATIKAG UYELOG ATOUWY TPLTNG
nAwiog, otnv EAAada»

OL KOWWVLKOOLKOVORLKEG QVLOOTNTEG PBploKOVTaL OTO ETUKEVIPO TWV
ETUOTNUOVIKWY €PeUVWV SLOTL £xel TapatnpnOel kal TekunpuwBel n
S100UVEECN AUTWV TWV AVICOTATWV HE TG SLoPABULOUEVEG OVIOOTNTEG
W¢ TPOG TNV UYEla , TNV gunuepia aAAG Kal w¢ TPOG TO TPOCdOKLUO
{wN¢ o€ oxéon pe tn B€0on TOU KATEXEL TO ATOMO OTO KOWVWVIKO GUVOAO.
Oco mo PnAda Pploketol KATOWOC WG TPOG TNV KOLWWVLIKA Kol
OLKOVOULKA B€on, T000 TEPLOCOTEPEC TUOAVOTNTEG EXEL YL LEYOAUTEPO
npoodokipo TwnNG Kol eunuepiag, o€ aviiBeon peE autoUG TOU
Bplokovtal o€ KOTWTEPEG OE0EL( TNG KOWWVLKAG KOL OLKOVOMLKAG
Katataéng. Autég ol Sladopég kat Kataypadoueveg SlaBabuLlopéveg
aviootnteg adopouv OAo TO dAoua kal o€ OAa Ta emineda
KOLVWVIKOOLKOVOULKAG B€ong Kol e€apTwvtal and to otdadlo avantuéng
TOU aTOHOU, TO YEVOG, TN Xwpa, Toug Oeikteg uyelag, aAAd KoL TOUG
Oeikteg ko Tov BaBpo TwWV avIooTATWV.

Ta xpoévia voonuata Kal o ynpaokwv TmANBuouog sivat mpofAnupata
TIOU amaoXoAoUV TIG OVOTTUYHEVEG XWPEC. Ol KOLVWVLKOOLKOVOULKES
SloBabulopéveg aviootnteg mou emnpealouv TNV uyeia, adopouv
oxe&0v OAa Ta XpOVLO VOGHLLOTO OTLC AVOTTTUYUEVEG XWPEC Kol adopolv
KOl TN OoTOpATKA uyeia. Xtnv EAAada, o mAnBuopog 65 etwv Kal Avw
elval og ouvexn avénon kat mpoPAénetal va auvénBel and 18.5% (2007)
o€ 32% ywa 1o €tog 2050. Auth n dnuoypadikn aAlayn odeiletal oe
OUVOUOOUO TOPOYOVTIWY OMwWG €lval N HUEWON TWV YEWNOEWV, N
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avénon Tou xpovou emPBlwong, n HETAVACTEUON Kol OAAQYEC OTOV
TPOomo {wNG.

JKOmO¢ TNG Tmapoucag dwatplpric eivat n Slepevvnon ouvBeTwWV
KOLVWVIKOOLKOVOULKWYV, UXOUETPLKWY Kol ouunEPLPOPLKWV
mapayoviwy kat Stepelvnon SLoBaBUIOUEVWV OVICOTATWY O€ KALVIKOUG
KOl UTTOKELUEVIKOUC SEIKTEC OTOMATLKAG UYELOG atopwv Tpitng nAtkiag,
otnv EANGSa. Ztnv €psuva xpnolgomolntnkav TPeiC QaVTIKELUEVLKOL
Oeikteg (el06bnua, ekmaibevon kot emayyeApa) aAAd Kol £€vag
UTIOKELUEVIKOG Oelktng Uuyelag, ylwa TN HEAETN TWV  KOWWVIKWV
OVLOOTATWY OTNV Uyeia. H emibnuioloyikn €peuva €ywve ocUpPwva Ue
TOUC Kavoveg HOWkAG kat Asovtoloyiag ylwa tnv latpkn €peuva Kal
ocupdwva pe ™ Alaknpuén tou EAoivkl yla TIc apxEG mou SLEmMouv TV
latpik €peuva, OAAG KoL TOUG KOVOVIOMOUC Kal odnyleg tng
Eupwnaikng Evwong kabwg kot Tou kwdika HBWKNG kal Asovtoloyiag
yla TNV LATpLKA Ko odovtlatplkn aoknon otnv EAAada.

H mapouoa &latpifr), epguvd kal kotoypddel Tn OTOUATIKA Uyeia
QTOMWV MoV eTiLokemTOVTAL TIG Afoxeg ONiag Tou Afpou ABnvaiwy, kat
ta Kévipa Ayanmng kat AAnAegyyOng tou Anpou Melpoatd kal gpeuva
SLoBOOULOUEVEC KOLVWVLKOOIKOVOUIKEG aviootntes. H ef€taon kot n
kataypadn €Eywe ovpdwva He TIC obnyie¢ Ttou MaykOouou
Opyaviopou Yyeiag yia odovtootopatohoyikny €pesuva. OAol ol
OUMMETEXOVTEC EOENOVTEC, AVTPEC KAl YUVOIKEC, Noav 65 €TwWv Kol Avw,
Kal eyyeypappévol otig Aéoxe¢ DWiag  ota Kévipa Ayamng Kot
AMnNAgyyine. Mo v €peuva epydobnkov £vag TUTIOTOLNUEVOC
(calibrated) e€etaotng Kal TPELC EKMOLOEUUEVOL OUVEVTEUKTEG. KALvikol
Oeiktec aAAG KoL UTTOKELPEVIKOL Oeikteg uyelag kal mMw¢ ol idol ot
OUMMETEXOVTEC afloAoyolVv TNV uyela Toug Kat tnv mototnta {wnG tg
060VTOOTOUATOAOYLKNC TOUG UYELG KaTtaypadnkav Kal eEetacOnkav ot
OX€0N HE TIG KOLVWVLIKOOLKOVOULKEG OUVONKEG Kol YUXOUETPLKEC
TIAPOUETPOUE, OMWC £ival n kavomoinon amd tn {wn, N YVWOTIKNA
LkavotnTa, N povalld, Kal to Kowwvika diktua. Emiong, kataypadpnkav
Kal avaAuBOnkav cuunepldpoplkol MapAyovIEC Lo TN OTOUATIKN UYELQ,
ouvnBeleg Slatpodng, N KOWWVLIKA CUUMETOXH, TPOPAAUATA YEVIKAG
vyelag, popUaKEUTIKN aywyn, €Midpacn TtNG CTOUATIKAG UYElaG otnv
noldtnTa {wng Kot xpovia mpoPARpata vyeiag mou emnpedlouv TNV
KLVNTIKOTNTA KOl TNV KaBnuepwn dpaoctnplotnta. Na tn Slepevvnon
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TWV QVIOOTATWY XPNOLMOTOLONKAV TPELG OVTLKELUEVIKOL OelKTEG
(ekmaibevon, g0odnua, Kol TEAEUTALO KUPLO emAyyeAua) KabBwg Kal
€VOG UTIOKELMEVLKOG KOLVWVIKOOLKOVOULKOG Oeiktng (social ladder),
SnAadn n UTOKELUEVIK OELOAOYNON TNG KOWWVLKAG KOL OLKOVOULKAG
KATAotaong Kot 6€ong tou atopou.

Ma tn oTaTLoTIK avaluon xpnotpornowonkav neplypadiky avaiuon,
Soklpaoieg t-test, x2, Kolmogorov-Smirnov, oUVTEAECTEG GUOXETLONG
Spearman kal Pearson, levikevpéva Mpappikd Movtéda (GLM), aAla
KalL TTOAUTTAPOYOVTIK) avaAuaon (rtoAAamAn AoyLoTtikr) maAlvépounon Kat
AoyLoTIkr) ToALVEpOUNnoN). XpNGOLUOTIOLHONKE TO OTATIOTIKO TIPOYPOLLA
SPSS v.24. kot to eninedo onuavtikotntag opiobnke oto p<0.05.

Ta anoteAéopata £61€av OTL OL KOLVWVIKO-OLKOVOULKEG OUVONKEG elval
TIAPAYOVTEG TOU €MNPEAIOUV TN OTOUATLKN UYELQ, TOGO OTOUG KALVLKOUG
000 KOl OTOUG UTIOKELUEVIKOUG Oeikteg uyeilag. Ta amoteAéopata
emuBefaiwoav ™V UMAPEN KOLWVWVLKOOLKOVOULKWY SlaBabuiopévwy
QVLOOTATWY 0TOoUG KAWVIKOUG beikteg (eAAelmovta dovtia, tepndoveg kat
DMFT, OHI-S) kal oTnV UTIOKELUEVLIKN €KTIHNON TNG 0O0VTOOTOUATLKAG
uyelag kal TG YeVIKAG uyelag. AlaBaBuLlopéveg avioOTNTEG OTNV UyEia
Kataypadnkov o€ OA0 To GACHA TNG KOWVWVLKOOLKOVOULKNAG BEong og
eninedo ewoodbnuatog, eknaidevong Kat emayyEApatog. H eknaideuon,
N OLKOVOULK Suvatotnta (OTOUIKO €L006NUA 1 OLKOYEVELAKO
elo06énua), emayyeApo oAAG KOl N UTIOKELUEVIKA Kotataén otnv
KOWWVLIKN KAlpaKa, €€nyolv TIC aviootnteC. AUTA Ta amoteAéoparta
elval oe oupdwvia pe Ta amoteAéopota GAAwWV  gpeuvwv. Ta
amoteAéopata €6elfav OTL N anmwAela SoVTLWYV OXETI(ETAL OTOTLOTIKA
ONUOVTLKA E TO OLKOYEVELOKO €L00SNUA, TO GUAO, TNV OLKOYEVELOKN
KOTAoTOoN, TA Xpovia ou Bplokovtal otn ouvTagn, TNV UTTOKELUEVIKN
afloAdynon yla TNV molotnTa 080VIooTOMATIKNC uyeiag OHRQL, kal tn
VONTLKA LKAVOTNTA TWV CUMUETEXOVTWY. H ekmaideuon, To emayyeApa
KOL N UTIOKELMEVIKA avtiAndn tN¢ Kowwvikng BOfong eival emiong
TIPOYVWOTIKOL TIOPAYOVTEC YLa TOV apLOUO TWV AmoAecOEVTWY SovTlwy.
Autol oL omoiol avédepav OTL EpyacOHNKAV WG XELPWVAKTEG EPYATEG,
elyav xapnAotepn popdwon, xanAotepo €L006NUA KOL UTIOKELUEVLIKN
avtiAndn tng KowwvikAg Béong oe xaunAn B€on, eival mbavotepo va
€XOUV XAOEL TEPLOCOTEPA SOVTLA.
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OL (8leG KOLWVWVLKOOLKOVOULKEG SlaBabulopéves aviootnteg PBpebnkav
Kal yLa Toug deikte¢ DMFT kot OHI-S. ITn oTaTIOTIKI) aAVAAUGCH O OAQ TaL
HOVTEAQ, xpnoldomownkav ot petaPAntég (otabuiopévn avaluon):
nAia, ¢UAo, o OnNUo¢ Katolkiag kalt to €av {ouv povol Toug. H
UTTIOKELUEVIKI EKTIHNON TNG OTOMATIKNAG KOL TNG YEVIKAG LYElag emiong
apouolalouv OTATIOTIKA ONUAVTIKEG Sladopeég kal SLoPabuULoUEVEC
QVLOOTNTEG AVAAOYQ E TO €LOOSNUA, TNV EKTALOEVON, TO €MAYYEAUQ
KOLL TNV UTIOKELMEVLKA KOWWVLIKA B€on.

To emninedo otopatikng uylevng (OHI-S) oxetiletal otaTIOTIKA
ONUAVTLKA LE TO £1008NUa, To eninedo ekmaideuong, To emAyyeApa Kol
TNV UTTOKELUEVLKN EKTINGCN TNG KOWVWVLKOOLKOVOULKAG B€ong. Alyotepo
€1008nua, xapunAotepo eninedo eknaideuonc, Epyocio 0€ XELPWVOKTLKN
amacXoAnon Kot XOUUNAOTEPN UTIOKELEVLKN KOWVWVIKOOLKOVOULKN BEaon
oxetiletal pe o¢twyxn (kakn) otopatiky uylewr. H emnibpaon tng
YVWOTIKNAG LKOWVOTNTAC OTLG QVIOOTNTEC Yyla ToV OelKTn OTOHATIKAG
UYLEWVNG elval oxupry kot efoubetepwvel TtV enidpacn Twv
KOLVWVIKOOLKOVOULKWYV SELKTWV.

H UTTOKELUEVIKN) EKTIUNON TNG UYELAC KAL N UTIOKELUEVIKY) EKTIHNON TNG
OTOMOTIKAG Uyelag oxetilovtal OTOTIOTIKA ONUOVIIKA HE TO
OLKOYEVELAKO £L008NUa, To eminedo eknaidevong, To EMAyyeALA KAL TNV
UTIOKELUEVIKI)  EKTLUNON TNC  KOLWWVIKOOLKOVOULKAG Bfong. H
UTIOKELUEVIKI) EKTIUNON TNG KOLVWVLIKOOLKOVOULKAG ©€ong eival o
LOXUPOTEPOG TIPOYVWOTIKOC TIOPAYOVTOG YL TNV UTIOKELUEVIKI UYELD Kall
TNV UTIOKELMEVIK OTopatik uyeia. O tomog¢ Siapovig (ABnva 1
MNepatdg), Sev PpéBnke va €ilval OTOTIOTIKA ONUOVIIKOG ylo TNV
UTTOKELUEVIKI) EKTLHNON TNG OTOUATLIKNG KAL TNG YEVIKNC LYEiag.

H wavomoinon amd tn {wry oXeTWETAL OTATIOTIKA ONHOVTIKA HE TNV
omapén XPOVIOU VOOHUOTOG TIOU Emdpd otnv KoOnuepwvotnto ME
uelwon NG  kaBnuepwng SpaotnploétnTag, Tov  OaplOud  Twv
EVATIOUEVAVIWY SovTlwy, Kal To Adyo yla emniokedn otov odovtiatpo.
YMAPXOUV KOLVWVIKOOLKOVOULKEG SLaBaBULOUEVEG aVIOOTNTEG WG TIPOG
TNV UTIOKELMEVIKN) OTOUOTIKA UYElOl KOl TIAPOUEVOUV OTATIOTIKA
ONUAVTLKEG OTAV N LKavoroinon amnod tn {wh MPOooTEBNKE OTO OTATLOTIKO
HOVTEAO, TO EL0OSN A TTAPAUEVEL OTATLOTIKA ONLAVTLKO.
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O Aoyog emiokedng otov odovtiatpo, 0 XPOVOG amod tnv TeAeutaia
eniokePn otov odovtiatpo, n cuyvotnta Bouptoiopatog Soviliwv f
080VTOOTOXLWV TTAPOUCLATOUV KOWVWVIKOOLKOVOULKEG SLaBabpopéveg
aviootnteg. H  ouxvotnta  PBouptolopato¢ Twv  Soviuwv N
080VTOoTOLXLWY, ALlyOTEPO MO Ula Popd TNV NUEPQ, EXEL OTATLOTIKA
ONUAVTIKEG Sladopég o oxéon pe 06ooug Bouptoilouv SUo dopEg TNV
NUEPQ, ava EMayyeAHATIK Katnyopia, €006nua kat emninedo
ekmaidbevong kal umapyxouv SlaBoplopéveg aviootntes. Emiong, n
UTIOKELUEVIKI)  EKTIUNON TNC KOLWWVIKOOLKOVOULKAG Béong eilval
OTATLOTIKA ONUOVTLKA Kol oxetiletol pe to PolpTolopa TwV Sovilwv.
XapnAOTEPN UTIOKELUEVLK) KOLVWVLKOOLKOVOULKY) B€on oxetiletal
OTATLOTIKA ONUAVIIKA HE AlYOTEPO OUXVO BoUPTOLOUA KOl UTIAPXOUV
SloBabuLopéveg aviootnTeC.

TNV mapouoa £peuva, oL PUXOUETPLKOL TapAyovTeG ou eeTacdnkay,
€V UEpPeL €fnyolV TIC KOLVWVLKOKOLKOVOULIKEG —SlaBoabuLopéveg
QVLOOTNTEG OTNV UYeila. H yvwoTiKn Lkavotnta, Ta KOWWVIKA Siktua, N
tkavormoinon amod tn wn kat n povalld emdpolv otnv vyeia Kot T
OTOMOTIKA Uyela. H yvwoTlK KAvOTNTA &V HEPEL E€PUNVEVEL TIG
OLKOVOULKEG KOl KOLVWVLKEG AVIOOTNTEG 0€ KAWVIKOUG SElKTEG T.X. aplOuo
Twv eAemoéviwyv obovtwv, DMFT, OHI-S) kal OTOUG UTIOKELUEVIKOUG
Oeikteg mou e€etdoBbnkav (p<0.05). Mo TNV UTTOKELUEVIKA EKTINGN TNG
OTOMOTIKAG UYELAC KOL TLG KOLWVWVLKOOLKOVOULKEG OVLOOTNTEG, OTO TEALKO
HOVTEAO avAaAuong, UTIAPXEL LOXUP CUCXETLON TNG LKOvoTmoinong amno
™ {wn Kal Tou alodnuatog povaéldg, Téoo Loxuprn wWote eE0UdETEPWVEL
NV €Nidpaon TOU OLKOYEVELAKOU €L006AMATOC. MNa TNV UTIOKELUEVLIKN
(vevikn) uyela, wg mMPoOG TIG AVLOOTNTEG KOL TO KOWWVLIKA SikTua, oTO
TEAIKO MOVTEAO TO €L066NUA KAl TO KOWWVIKA &iktua mapapévouv
OTATLOTIKA oNUavTIKA. Ocol €xouv XaUNAOTEPO €LCOSNUA KAl AlyOTEPEC
KOWWVIKEC emadéc  (kowwvika Siktua), elvat mbavotepo va
EKTLULAOOUV TNV UTIOKELUEVIKI) TOUG UYEla w¢ dTwyn (Kakn).

To eninebo exknaibevong oxetiletol OTATIOTIKA ONUAVIIKA UE TNV
UTIOKELUEVIKN UYELD, KOL Ol CUOXETIOELS QUTEG TTAPOHEVOUV OTATLOTIKA
ONUAVTLKEG O0TO TEALKO HOVTEAO avAAuonG OMwWE OTATIOTIKA CNUAVTLKA
elval kat n wkavomoinon amd ™ lwn, N Hovadld Kol Ta KOWWVIKA
Oiktua. Auto amobelkviel kat emPePalwvel 0Tl TO emimedo
ekmaidbevong eilval LoXupOg TPOYVWOTIKOG TapAyovTog Yyl Tnv

283



UTTIOKELHMEVIKI UYELQ Kal n wavomoinon amo tn {wn, n povagld kot ot
KOWWVIKEG emadeG ev pEPeL e€nyolv auTEG TIC OSlaPabuilopéveg
QVLOOTNTEG.

H UTIOKELUEVLK) OTOUATIKN UYEla TOPOUCLALEL OTATIOTIKA CNUOVTLKEG
Sladopéc wg mpog 1o emimedo ekmaidbevong, TO €L006NUA KAl TO
emayyeApa. Alyotepo elo0dnua, xapunAotepo eninedo eknaidsvong kat
ooolL avadEépouv OTL €pyaoHNKAV WG XELPWVOKTEG EPYATEC Elval
TOAVOTEPO VA EKTIUAOOUV KOL VO XOPOAKINPLOOUV TNV UTIOKELUEVIKN
OTOMOTIKA TOuG uyela w¢ ¢twyn. Emiong, o pikpotepog Babuocg
tkavormoinong amd tn {wrj, OXeTleTOl OTATIOTIKA ONUAVILKA HE TNV
TOavOTNTA VO XOPAKTNPLOOUV TNV UTIOKELUEVIKI) TOUG LYEla wg dTwxn
KoL eV PEpel e€nyel TIC avioOTNTEC OTnV Uyeia. H UMOKELUEVIKN
OTOMAQTIKN UYela OXETI(ETAL OTOTIOTIKA ONUOVTIKA PE TO EMAYYEAUQ,
OAAQ QUTO LOoYUEL HOVO yLa TG SUO MPWTEC KATNYOPLEG ETAYYEAUATWV.
OcoL epyacBnkav o KoAUtepa emayyéApOTa  (emayyeApartieg,
pavatlepg/ kol pun  emoyyeApatieq/Havatlepg Kol HN  XELPWVOKTEG
EPYATEG), EKTLHOUV TNV UTIOKELUEVIKI) OTOMOTLKA TOUG UYela KaAn, o€
ox€on HE O00UG EpYAcOnKav OE XELPWVOKTIKEG EPYOOLEC KAl OL omolol
EKTLLOUV TNV UTTOKELEVLK) OTOUATLKN TOUG UYELD WG PTwYA.

H wavomoinon amd tn Iwn kKot n povafld €xel €mMiong OTATLOTIKA
ONUOVTLKA) CUCXETLON UE TNV UTIOKELUEVIKI) OTOUATLKN LYeia. H vontikn
LKOVOTNTO OXETI(ETAL OTATIOTIKA ONUAVIIKA HE ToV aplOpd Ttwv
amoAeoBéviwy 0d0viwy, OMwG Kal n nAkia, to €006nua Kol n
eknaidevon koL e&v  pépel  Slaocadnvilel TIC TMOPATNPOUUEVEC
SlaBabuiopéveg aviodtnteg. Emiong, ta anoteAéopata Seixvouv OTL Ta
atopa xwpilg ¢puaoka dovtia, eival mbavotepo va xapaktnpilouv wg
dtwxnN (KAKA) TNV UMTOKELUEVLKA OTOLOTLKN KOl YEVLKI) TOUC UYELQ Kal va
awoBavovtal Alyotepo kavomolnpévol amod tn {wr. Ou KAwiwkol Kat
UTTOKELUEVIKOL OeikTeG oL omoiol e€etaoBnkav Kol ot StaBabulopéveg
OVLOOTNTEG OTNV UYEla TTou mapatnpnOnkav cuoXeTi{ovial OTATIOTIKA
ONUOVTIKA HE TNV YVWOTIKA Kavotnta, n emnidpacn tng omoiag
OUUBAAAEL oTNV HeElwon TNG €MdpacnG TWV KOLVWVIKOOLKOVOULKWY
SElKTWV.

OL aviootnteg kat ol SLoPabuULoUEVEG AVIOOTNTEG ETLUEVOUV OTA
NAKLWUEVA dtopa kot dev €delav va peLwvovTOLl OTLG HEYOAUTEPES
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NAKiEG. OL TTOALTIKEG UYElag Kal Ta METPA EVIOXUONG TWV NALKIWUEVWV
elval amapaitnta 6nwg Kat ta mpoypaupata npoAnyng ta omnoia Ba
TpEmneL va edappolovtal o€ veapr) nAkio wote étav 1o Atopo GTAcEL
o€ MeyaAUtepn nAkia va €xel Siatnpnoel meplocodtepa dovtia. Ta
amoteAéopaTa TNG €PEUVOC €lval ONUAVIIKA KAl XPNolda oTov
oXeSLOONO, TNV ULOBETNON METPpWV aMd Kol TNV £dappoyr €OVIKwy
TIPOYPOUMATWY YLO TNV TIPOAYWYN TNG OTOMATIKNAG UYElag evnAikwy Kot
QTOMWV 65 €Twv Kal dAvw. Oa ocupPfdalouv otnv katavonon Twv
Tapoyoviwv  Kwwéuvou vyia Tt Oepameia kat tnv  mpoAndn
060VTOOTOUOTOAOYIKWY VOONUATWY Kot amwAelag Sovtiwy, alAd Kot
yla T YEVIKN Uyela, pe otoxo tn BeAtiwon tng mowotntog {wng Twv
OTOHWV 65 €TWV Kol Avw Kal erutAéov Ba cupBalouv otn peiwon Twv
OVLOOTHTWVY OTNV LYELa.
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