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Abstract 
Background: The literature on the socioeconomic determinants of oral health inequalities is ra-
ther limited. Since oral health is an integral part of general health, the investigation of oral and 
general health inequalities becomes an important research topic. The recent economic crisis has 
aggravated the level of general and oral health in Greece and evidence on inequalities is interest-
ing for policy guidelines. Objective: The purpose of the present study is to measure the magnitude 
of self reported oral health inequalities in relation to certain demographic and socio-economic in-
dicators such as gender, age, education and income status. Methods: We launched a cross-sectional 
survey across urban and rural population in Greece and we selected a random sample of 1500 in-
dividuals consisting of three age groups: 15 - 18 years, 35 - 45 years, and 65 to 74 years old. Self- 
reported general and oral health were both recorded and analyzed by means of an ordinal scale 
ranging from 0 = worse health to 100 = perfect health. Likert-type of scale questions were further 
used to capture self assessments of oral health. Dental Inequalities were assessed with reference 
to the following socio-economic variables: age, education, and income levels. Results: Statistically 
significant oral health inequalities were identified among the socio-economic groups in Greece. 
Lower levels of oral health were associated with those confronting financial difficulties, the aged 
and the less educated. The Gini Coefficient for Oral Health Goral = 0.344 (s.d. = 0.0033) was higher 
in comparison to general health Ggeneral = 0.289 (s.d. = 0.0016) indicating the need for public health 
intervention in the area of oral health. Conclusions: The paper demonstrates the significance of 
socioeconomic inequalities in oral health in Greece. 
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1. Introduction 
Over the last decades the European Commission, the WHO, the OECD and other international organizations 
have been expressing an increasing interest in assessing health inequalities among nations, regions and social 
groups. At the same time public health programmes have been launched by national Governments to tackle ine-
qualities in health. The public health literature has indicated that there are significant inequalities in both health 
and oral health among the European nations which are mainly attributable to social, economic, environmental, 
and cultural factors. The EU common values on social justice, social inclusion and equal access to health and 
dental services are differently interpreted among the EU National Governments. In the OECD countries, dental 
care is mainly financed privately. The out of pocket payments in 2011 as proportion to total dental care expen-
diture ranged from 18% in the Netherlands to 97% in Spain. Tackling oral health inequalities is an important po-
litical and medical issue. At the EU level the European Commission Treaties focused on the attainment of a high 
level of health status among the Member States. At the Governance level the Open Method of Co-ordination 
was launched to facilitate the exchange of information on good practice among the Countries and improving at 
the same time the level of awareness for better policies towards greater efficiency and equity in the health and 
dental care systems. 

In the area of dental care several European studies have highlighted that the lower income classes often con-
front financial barriers to access dental services. Due to lack or limited availability of public health services, 
evidence has shown that in some European Countries access to dental services is pursued by out of pocket pay-
ments. Cyprus, Bulgaria, Greece and Latvia represent the Countries at EU level where such payments constitute 
more than 70% of the total dental health expenditures. Further to financial barriers, geographical barriers to ac-
cess have also been recorded in the literature. Living in rural or remote areas with low density of specialists and 
dentists and lack of specialized dental services constitute another barrier. In the literature of public health, the 
inequity in access has often been reported. Several studies have shown that the lower socio-economic groups are 
more likely to report unmet need for specialist and dental care. According to Eurobarometre surveys lower in-
come classes find specialist and dental care “not very” or “not at all affordable”. Around 82% of the Portuguese 
and 75% of the Greek citizens find dental care in their countries not affordable. On the average 30% of the 
Europeans think that dental care is not affordable in their countries (Eurobarometre 2007) 

The purpose of this paper is to investigate the magnitude of oral health inequalities in Greece among Urban 
and Rural populations as well as among socioeconomic groups.  

In the first section we briefly review the current literature on the determinants of oral health inequalities. In 
the second section we present the methodology on our sampling and the measurement of oral health variables. 
Section three explores the findings of the study and finally section four critically assesses the results in compar-
ison to other studies.   

2. Literature Review  
According to White head M 1990 the term health inequalities refers to “systematic and avoidable differences in 
health outcomes between groups, such that poorer and/or more disadvantaged people are more likely to suffer 
from disease or disability and to have shorter lives than those who are more affluent”.  

Oral health inequalities are affected by a variety of direct and indirect factors. On the one hand, they are asso-
ciated with both the use of health services and human attitude towards oral health preservation. On the other 
hand, inequalities in oral health are influenced by social, economic and cultural factors as well as by the charac-
teristics of available dental health services too. 

Basic indicators are used in order to identify the people’s ability of access in dental services. Such indicators 
are the number of visits during the last year and the use of dental services at least once during each year too. 
However, the results of the literature present great variation among the studies attributed to the different charac-
teristics of the subjects under investigation. At this point, it must be mentioned that some additive factors, which 
influence the use of dental services, consist in its frequency, the reason why people use them and also the kind 
of dental care they receive. Furthermore, the factors which indicate the accessibility in dental caries have been 
identified through a variety of models which refer to the use of health services, such as the Andersen’s, New-
man’s [1] and Petersen’s models [2]. Except for these models, accessibility can also be observed by the mea-
surement of socio-cultural, socio-demographic, socio-psychological and organizational factors, but also through 
health systems. Nevertheless, a model that includes the entity of these factors does not exist. 
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According to the literature, there are some factors, which indirectly contribute in the appearance of oral dis-
eases and problems in oral health. 

Initially, the place of residence (urban-rural area) is included in these factors and according to Okullo et al. [3] 
it can influence the distribution of dental problems. Particularly, comparing the two areas there was noticed a 
higher percentage of adolescents with dental problems in urban area. Moreover, according to Oulis et al. [4] 
there are remarkable differences in oral health among the geographical areas, whereas this study agrees with the 
majority of similar ones, which indicate differences between the age groups of children and adolescents. 

The appearance of oral diseases is also affected by either the personal or the family’s socio-economic level, 
which is determined by a variety of characteristics, like the number of members, the educational level, the in-
come and the existence of public transportation. According to Antunes et al. [5], oral health problems, which are 
met in cities with better socio-economic level, remain low. However, there is underlined a difference in their 
distribution. 

In addition, bibliography has shown that people with low income not only do they affront more dental prob-
lems, but also, being compared with people in a better financial status, it is less possible that they will recover. 

Another study-Burt et al. [6] concluded that both adults’ and children’s oral health depends on the economic 
and professional status, the kind of accommodation and on the psychological factor (anxiety). Finally, according 
to Oulis et al. parents’ education level is also a significant factor influencing the appearance of oral diseases in 
both children and adolescents.  

Furthermore, gender indirectly contributes to the inequalities in dental diseases appearance. In particular, girls 
seem to be more affected because of the fact that their denture grows faster and consequently there are exposed 
to factors which can prevent oral health problems for a further time period. 

Age is also indirectly related to the inequalities in the appearance of oral health problems. Indeed, a variety of 
studies and researches confirm this characteristic. For example, the studies conducted by the National Center for 
Health Statistics [7] and the National Health and Nutrition Examination Survey [8] by the late 70’s to 2000, 
have noticed a reduction of dental problems in adolescents compared with elderly.  

Apart from these factors, poverty interacts with oral health inequalities too. It is generally noted that people 
with low income usually affront more dental problems. Inversely, when the economical status increases, the rate 
of people with oral health problems reduces. 

According to Antunes et al. [5], the implementation of preventive projects reduces the appearance of dental 
diseases, but simultaneously it increases the unequal distribution of dental care. In this study, there was also un-
derlined that people with lower socio-economical status take more advantage of these projects. 

Finally, health systems can influence the appearance of oral diseases since there is a difference in oral health 
status among patients who choose either the public or the private providers of dental services. Particularly, ac-
cording to Kronström et al. [9] and McGrath et al. [10] this difference is related to the type of care, whereas the 
study of Antunes et al. [5] expresses the same idea. Finally, both studies of Kronström et al. [9] and Tickle M. et 
al. [11] add that the oral health rate is strongly influenced by the type of care, which comes from the insurance 
or the pubic provider.  

The factors related with inequalities in use of dental services can be divided into demographic and socio-eco- 
nomic. 

On the one hand, age, gender, place of residence and education are included in demographic factors. In par-
ticular, according to some studies there are found differences in the use of dental services among age groups— 
e.g. Osterberg et al. [12]. Moreover, according to other studies, such as the studies of Heaton et al. [13], Bege-
witz et al. [14] and also NCHS 1997 (USA), women use more frequently the dental services. In addition, people 
who live in urban areas, usually visit more frequently the dental services than these ones from rural areas— 
Manski et al. [15]. In the above study it is also noticed that the rate of dental services’ use increases as the edu-
cational status increases too. 

On the other hand, socio-economic factors are consisted of the availability of services and dentists, the in-
come and the existence of insurance. These two last characteristics are determinant factors for people’s capacity 
of responding to the cost of dental care. 

More specifically, according to the study of Zavras et al. [16], Greek people with better economical status 
seem to use dental services compared with people with a worse one. In addition, it must be mentioned that both 
the existence and the type of insurance (public or private, partial or total) and services’ cost too, are the basic 
factors, which determine people’s decision on visiting the dentist. 
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It is not pointless the fact that in Greece people have to dispose a higher rate of their dental expenditure be-
cause of the poor funding for dental care. It must be also underlined that in comparison with European Union 
state-members, Greece offers a lower percentage of public health expenditure (1.23% versus 5% to 10%). 

In conclusion, dentist’s profile is an important factor, which influence dental services use. In particular, this 
characteristic includes: a) the accessibility to the dentist, b) manpower’s comportment, c) the proper information 
of the patient, d) the environment and medical equipment, e) the cost and finally, f) the quality of care. 

3. Methods  
3.1. Sample Design 
A cross-sectional household survey was conducted in Greece using the methodology of World Health Organiza-
tion for oral health surveys. A representative sample of 1500 individuals was drawn using a cluster sampling 
process Sample selection was based on the 2001 census of the National Statistical Service of Greece stratified by 
age, sex, and geographical location at place of residence. Furthermore the sampling frames of our previous study 
on oral health survey conducted by the Dental School of the University of Athens was used to select randomly 
1500 individuals who finally participated in our study. All subjects were acquainted with the purpose of the 
study, which was approved by the Committee for Ethics and Research of the Athens Dental School. Trained 
dentists were used as interviewers.  

A self administered questionnaire was designed to capture:  
1) the demographic aspects such as age, gender, marital status.  
2) the socio-economic determinants of oral health inequalities such as education, occupation, insurance coverage, 

area of residence, proximity to dental services, public versus private dental services, and household income.  
3) The Quality of oral health which was assessed in conjunction with quality of life using several likert scales 

and ordinal indicators. Validated instruments from previous studies such as the OHIP-14 were used to measure 
quality of life among children, adults and the elderly.  

4) Finally satisfaction with public and private dental services was evaluated. 
This study reports the findings from the demographic and socioeconomic determinants of oral health using a 

diagrammatic approach based on error bar graphs with a confidence interval of 95%.  

3.2. Gini Coefficient 
Inequality is assessed using the Gini coefficient and the Lorenz curve. Gini is widely used in the literature of 
economics and has also been applicable in health economics and social epidemiology for examining general 
health as well as oral health inequalities. Its value ranges from zero to one, 0 < G < 1, where G = 0 indicates 
perfect equality in a full egalitarian society and G = 1 represents a perfect unequal society. Mathematically the 
Gini index can be calculated as: 
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where G is the estimated sum of all pairwise differences between the oral health status Xi and Xj of two indi-
viduals. G is the Gini index, n is the number of observations, Xi is the number of persons who rank their level of 
oral health and μ is the mean value of population’s oral health  

3.3. Lorenz Curve 
The Gini Coefficient is diagrammatically described by the use of the Lorenz curve which portrays the magnitude 
of health inequalities. On the horizontal axis of a graphical presentation the population of a country is arranged 
in a hierarchical order according to level of health measured in a cardinal or ordinal scale. On the vertical axis 
the different levels of health are portrayed from the very lowest level of health to higher levels of health. Hence, 
the horizontal axis presents the cumulative proportions of population with a certain level of health and the ver-
tical axis, the cumulative health. In an ideal, egalitarian society, the Lorenz curve coincides with the diagonal 
(45 degree curve) and it depicts the absolute level of perfect equality. 
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4. Results 
The total study population consisted of 798 (52.5%) males and 712 (47.5%) females coming from different geo-
graphic areas. In Table 1 we present the socio-demographic characteristics of our sample design. Emphasis has 
been given to ensure the representativeness of our subjects on the base of age, gender, education, and occupa-
tional class. In order to fulfill this objective, comparisons were established with the corresponding population 
indicators collected in the 2011 population census from the National Statistical Service of Greece.  

 
Table 1. Socio-demographics of the sample.                                         

City Number Frequencies 

Athens 316  

Thessaloniki 300  

Patras 303  

Ioannina 301  

Kastoria 303  

Urban 1137  

Rural 371  

Gender 

Male 798 52.5% 

Female 721 47.5% 

Educational Level 

Primary 327 33.3% 

Secondary 325 33.1% 

Higher 137 14% 

Highest 137 14% 

Master 55 5.6% 

Employment Type 

Public Sector 157 17.8% 

Private Sector 140 15.9% 

Self Employed 155 17.6% 

Retired 347 39.4% 

Household 76 8.6% 

Unemployed 5 0.6% 

Insurance Fund 

IKA 462 41.9% 

ΟGΑ 140 12.7% 

ΟΑΕΕ 206 18.7% 

Bank Fund 14 1.3% 

DΕΚΟ 24 2.2% 

Public Fund 157 14.2% 

ΤSEMEDE 18 1.6% 

ΤSΑΥ 18 1.6% 

Uninsured 22 2% 

Other Insurance Fund 41 3.7% 
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Figure 1 presents the existence of significant inequalities in subjective oral health among the young the adults 
and the elderly. Oral health is measured in a Visual Analogue Scale ranging from 0 = worse possible oral health 
to 100 = perfect oral health. As it is expected, oral health declines significantly with age. The average oral health 
in the VAS scale for the young population is around 74 and the corresponding values for the adults is 63 and for 
the elderly is 45 (Figure 1). This implies a significant reduction in the VAS scale by 30 points. 

Educational inequalities in oral health vary significantly according to the educational status of the subject. 
The average VAS value for the lowest educational level (those who have completed primary education) is VAS 
= 48 and for the highest educational level (holders of a post graduate degree is VAS = 68, indicating a difference 
of around 20 points (Figure 2). 

 

 
Figure 1. Oral health inequalities by age group.                             

 

 
Figure 2. Oral health inequalities by educational status.                         
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As far as income related inequalities of oral health is concerned there is a steeper gradient among income 
classes varying from a VAS value of VAS = 42 for the poor with an income less than 500 Euros per month to 
VAS = 96 for the relative rich with a monthly income of more than 3000 Euros per month. Hence oral inequali-
ties are more apparent among income classes with significant variation between as well as within various in-
come groups (Figure 3). 

Prevention, public health interventions and an overall strategy to combat oral health inequalities among the 
poor the less educated and the elderly would improve the overall status of oral health in Greece. 

Examining the degree of oral health in relation to general health we found that the Gini coefficient for oral 
health was equal to Goral = 0.343 (s.d. ± 0.0032) whereas the corresponding value for general health was Ggeneral 
= 0.289 (s.d. ± 0.0010). 

Table 2 presents the values, the standard deviation along the lower and upper bounds of the estimated Gini 
coefficients. Figure 4 and Figure 5 portray the magnitude of oral and general health inequalities by the use of 
Lorenz curves. 

5. Discussion  
Significant socioeconomic inequalities in self rated health are reported among European countries, mostly asso-
ciated with age, gender, educational level, occupation, income and social class. These studies indicate significant 
inequalities in mortality, morbidity and medical conditions such as chronic diseases. Health inequalities are also 
reported in a recent cross-national study conducted across the 27 EU countries, where Greece presents the high-
est inequalities in subjective health in comparison to the rest European Union Member States.  

As it was discussed in the literature review section, the number of studies dealing with the socio-economic 
determinants of oral health is rather limited. In Greece to the best of our knowledge there is not yet a national 
cross sectional study on oral health inequalities. The findings of the present study point out that significant oral  

 

 
Figure 3. Oral health inequalities by income class.                                                 
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Figure 4. Gini coefficient for oral health.                                            

 

 
Figure 5. Gini coefficient for general health.                                          

 
Table 2. Estimates of Gini coefficients for oral health and general health.                   

 Variable Estimate St, dev. Lower Bound Upper Bound 

1: GINI Oral Health 0.343553 0.003258 0.337167 0.349940 

2: GINI General Health 0.289226 0.001595 0.286100 0.292351 
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Most of our results are consistent with those of the international literature, even though surveys are varied in 
the research hypothesis, the sample selection and size, as well as the methodology used. On the other hand, he-
terogeneous results in different countries have been produced, suggesting that differences appear to depend on 
cross-cultural factors and artifact explanations 

Our findings should constitute a starting point for further assessments regarding the extent to which oral in-
equalities exist among socio-economic groups and regions in Greece. It is believed that similar national or/and 
international overviews and comparisons, should contribute to the decrease of oral health inequalities, the priori-
tization of public health policies and consequently, the fair distribution of dental and healthcare resources. 
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