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Objectives: The aim of this study was to evaluate socioeconomic inequalities in the prevalence of dental caries among an urban pop-
ulation.

Methods: This study was conducted among 2000 people 15-40 years of age living in Kurdistan, Iran in 2015. Using a questionnaire,
data were collected by 4 trained dental students. The dependent variable was the decayed, missing, and filled teeth (DMF) index. Us-
ing principal component analysis, the socioeconomic status (SES) of families was determined based on their household assets. In-
equality was measured using the concentration index; in addition, the Oaxaca analytical method was used to determine the contribu-
tion of various determinants to the observed inequality.

Results: The concentration index for poor scores on the DMF index was -0.32 (95% confidence interval [Cl], -0.40 to -0.36); thus, poor
DMF indices had a greater concentration in groups with a low SES (p<0.001). Decomposition analysis showed that the mean preva-
lence of a poor DMF index was 43.7% (95% Cl, 40.4 to 46.9%) in the least privileged group and 14.4% (95% Cl, 9.5 to 9.2%) in the most
privileged group. It was found that 85.8% of the gap observed between these groups was due to differences in sex, parents’ educa-
tion, and the district of residence. A poor DMF index was less prevalent among people with higher SES than among those with lower
SES (odds ratio, 0.31; 95% Cl, 0.19 to 0.52).

Conclusions: An alarming degree of SES inequality in oral health status was found in the studied community. Hence, it is suggested
that inequalities in oral health status be reduced via adopting appropriate policies such as the delivery of oral health services to poor-
er groups and covering such services in insurance programs.
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Socioeconomic inequalities in health refer to differences in
health indicators across various groups in a community in
terms of social and economic characteristics such as education
and income [4], which have a major impact on health indica-
tors [5]. Health inequalities and socioeconomic inequalities in
health manifest as differences in the incidence or prevalence
of health problems among various populations and different
socioeconomic groups [6].

Oral health is not exempted from this rule. The prevalence
of oral diseases among different populations around the world
is associated with their socioeconomic status (SES) [7-10]. Oral
and dental care is of great importance because it imposes a
significant financial burden on patients, their families, the
health system, and the whole community. Therefore, to im-
prove people’s access to services, it is essential to identify fac-
tors affecting the utilization of oral and dental care services in
every country [11,12].

Various indicators are used to assess the utilization of oral
and dental health services, including the decayed, missing, and
filled teeth (DMF) index. The DMF index is the most important
index of oral health status used worldwide in epidemiological
studies [13]. This index can determine the number of teeth that
need treatment for caries; it is also used to determine the num-
ber of teeth that have been lost because of decay [7]. Data ob-
tained using this index can be utilized to assess the oral health
of communities and to design relevant programs and policies.
For example, the data obtained from the assessment of this in-
dex can be used as a measure to evaluate caries prevention
programs, such as adding fluoride to the water and distribut-
ing syrup or liquid fluoride among students. The results of such
studies might also pave the way for the delivery of oral health
services and other prevention programs [14,15].

In Iran, the main health insurance program does not cover
dentistry services, and the out-of-pocket payments are high.
Some complementary health insurance programs cover den-
tistry services, but such insurance coverage is not readily avail-
able to the entire population [16]. According to the statistics
published by the Iranian Medical Council [17], of a total of
about 20 000 dentists, 80% are working in the private sector
and 20% in the public sector.

The prevalence of dental lesions in Iran is high. Approxi-
mately 50% of children aged 12 years have tooth caries [18].
Given the oral health conditions in Iran, there is a need for im-
mediate interventions and up-to-date strategies to promote
oral health. Currently, due to the lack of health insurance cov-
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erage and expensive costs, large groups of people are suffer-
ing from dental problems [19].

Due to the lack of insurance coverage, the high cost of ser-
vices, and people’s limited access to oral health services, it is
very valuable to study inequalities in oral health status indica-
tors. To the best of our knowledge, no study has yet investigat-
ed the distribution of this index among different socioeco-
nomic groups in Iran and even in countries within the Eastern
Mediterranean Regional Office (EMRO) region. Considering the
above facts, the aim of this study was to evaluate socioeco-
nomic inequalities in the oral health status among an Iranian
urban population based on the DMF index.

METHODS

Study Design and Participants

This cross-sectional study was conducted in 2015 in Sanan-
daj, the capital city of Kurdistan Province in the western part of
Iran. The study population included people 15-40 years of age
who were living in Sanandaj, and the sample size was 2000
persons. Using the cluster sampling method, 10 persons who
were within the desired age range were selected from each
cluster and were enrolled into the study. Cluster heads were se-
lected on the basis of the geo-codes of Sanandaj; the required
data were obtained from the Post Office. The required data
were collected via completing a questionnaire, examinations,
and visiting households. The data was collected by 4 trained in-
terviewers who were dental students; they were trained in how
to examine and complete the questionnaire. Before the field
survey, 4 trained examiners were calibrated in conducting oral
examinations among 25 persons from the research community,
in order to reduce inter-examiner inconsistency. The mean in-
ter-examiner consistency in recording dental caries was 92%.
They visited the subjects’home and completed the question-
naire via direct observation and examination using a number 4
mirror and a Medisporex catheter. During the examination, the
respondents and researchers sat near the window, in order to
ensure the maximum amount of natural light.

Outcome Measures

In this study, the DMF index was the outcome measure used
to determine the number of DMF. In order to analyze the data,
first we determined the DMF index and then converted it to a
binary index, corresponding to the categories of favorable and
unfavorable oral health status. To determine the DMF index
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and to dichotomize it into favorable and unfavorable status,
we took the following steps. Consensus was reached in an ex-
pert panel including 2 dentists, 2 epidemiologists, and a
health economist. We decided to give more weight to missing
teeth (M), because of the financial problems associated with
teeth recovery, than to filled teeth (F), which can be a sign of
financial accessibility. First, the number of M for each individu-
al was multiplied by 2 so that it received a greater coefficient.
Then, we specified the number of decayed teeth (D) and mul-
tiplied it by 1. Next, the number of F was counted and was
multiplied by 0.5 so that it received a lower weight. Based on
these calculations, a score was obtained for each person.
Based on these calculations, a score was obtained for each
person. Dental caries is a lifetime disease, with highest-priority
risk group between 11 and 14 years of age [20]. Moreover, the
World Health Organization considers a DMF index of 6.5 to be
very high in children, but low at 35-44 years old [21]. There-
fore, we assigned a greater weight to younger people with an
equivalent amount of decay. Thus, the scores obtained for
people aged less than 25 years old were multiplied by 1.5. In
people aged over 25 years, their scores were multiplied by 1.
We then specified a cut-off point to define favorable and unfa-
vorable status. The cut-off point was set at the third quartile or
75%. People whose score was above the third quartile were
considered to have a poor oral health status, while those
whose score was less than 75% were considered to have a fa-
vorable oral health status.

Socioeconomic Status Indicators

To determine SES, we used the method proposed by
O’Donnell et al. [22] in 2008. A questionnaire was used to col-
lect data on a number of home assets, including the following:
a separate bathroom, a separate kitchen, vacuum cleaners,
computers, separate refrigerators, a washing machine, color
TV, LCD TV, mobile phones, a dishwasher, a microwave oven,
Internet access, a personal car, a landline phone, a personal
home, the number of rooms, heating appliances, an oven, a
microwave, and furniture. On the basis of each asset, the asset
index for every person was calculated using principal compo-
nent analysis. Based on this indicator, the study population
was divided into 5 quintiles: very poor, poor, mediocre, rich,
and very rich. Among these groups, the quintiles of the very
poor and very rich were entered into the Oaxaca model. Some
studies have also used assets to determine SES in the Iranian
population [23,24].

Socioeconomic Inequalities in Oral Health

Statistical Analysis

The concentration curve and concentration index were used
to measure inequality. If all the people in various socioeco-
nomic groups have the same health status, the concentration
index will be zero and the concentration curve will be tangent
to the line of equality. If a given variable is concentrated in low
SES groups, the concentration index will be negative and
above the line of equality, and if it is concentrated in high SES
groups, the concentration index will be positive and below the
line of equality [25].

After measuring inequalities, the Oaxaca decomposition
method was used to determine the share of each socioeco-
nomic determinant and the size of their effects on inequality.
Using the Oaxaca method, it is possible to determine the
changes in the mean y caused by changes in the inequality in .
The general Oaxaca formula (1) is as follows:

ynon-poor_ypoorZAXBpoor+ABXpoor+AXAB
=E+C+CE (1)

The Oaxaca method breaks down the mean difference in
the outcome variables into 2 components. E (explained) is the
difference in the mean X value or in the determinants, C is the
difference in the mean coefficients or the unexplained items,
and CE is the interaction between the differences in ) and the
coefficients [18]. In order to calculate the share of each of the
subcomponents relative to the total difference, the following
Oaxaca decomposition formula (2) was used:

ynon-poor_ypoor = (BOnOn-pOOf_BOpOOI’)+(B'I non-poorX1 non-poor
_B-I poorx-l poor)+(anon—poorxznonfpoor_szoorxzpoor)
=Got+G1+G; (2)

In this formula, y is the outcome variable (i.e., poor DMF), Go
is the difference in intercepts; G; is the difference between %1
and 1; and G, is the difference between X2 and 2. In order to
perform decomposition, first we used logistic regression to as-
sess the relationship between oral health status and different
determinants, including age, sex, parents’ education, parents’
age, and economic groups. The variables that were significant-
ly associated with the outcome were entered into Oaxaca
model. In all the models, p=0.05 was set as the significance
level. The data were analyzed using Stata version 13 (Stata-
Corp., College Station, TX, USA).
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Sex
Male
Female
Maternal education
Uneducated or elementary
Junior or senior high school
Academic degree
Paternal education
Uneducated or elementary
Junior or senior high school
Academic degree
Education
Uneducated or elementary
Junior or senior high school
Academic degree
SES quintile
Poorest
Second
Middle
Fourth
Richest
Age (y)
15-24
25-34
35-40
Marital status
Single
Married
Others
District of residence’
1
2
3 (high SES)
Insurance status
No
Yes

n (°/o)

1039 (51.8)
961 (48.1)

294 (14.8)
473 (23.8)
1226 (61.5)

189(9.5)
413(20.8)
1398 (69.8)

24(1.2)
461 (22.9)
1515 (75.9)

895 (44.8)
370(18.5)
282(14.2)
241 (12.0)
209 (10.5)

744 (33.2)
735(36.7)
521 (26.0)

1012 (50.7)
911 (45.5)
77 (3.9)

436 (21.9)
740 (37.0)
824 (41.0)

407 (20.5)
1589 (79.4)
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Poor DMF (%) OR (95% CI) Adjusted OR (95% Cl) p-value
284 (27.3) 1.00 (reference) 1.00 (reference)
236 (24.5) 0.86 (0.70, 1.05) 0.71(0.56, 0.91) 0.007
143 (48.6) 1.00 (reference) 1.00 (reference)
194 (41.0) 0.73(0.54, 0.98) 1.08(0.70, 1.67) 0.69
181(14.8) 0.18(0.13, 0.24) 0.60(0.37, 0.96) 0.03

87 (46.0) 1.00 (reference) 1.00 (reference)

198 (47.0) 1.07(0.76, 1.52) 1.47(0.93, 2.34) 0.09

235(16.8) 0.23(0.17,0.32) 0.73(0.43,1.24) 0.25
9(37.5) 1.00 (reference) 1.00 (reference)

189 (41.0) 1.15(0.49, 2.70) 1.51(0.60, 3.79) 0.37

322 (21.3) 0.44(0.19, 1.03) 1.10(0.44, 2.74) 0.83

391 (43.7) 1.00 (reference) 1.00 (reference)

54 (14.6) 0.22(0.16, 0.30) 0.34(0.24, 0.49) 0.001

23(8.2) 0.11(0.07,0.17) 0.23(0.14, 0.38) 0.001

21(8.7) 0.12(0.07,0.19) 0.24(0.14, 0.41) 0.001

30(14.4) 0.21(0.14,0.32) 0.31(0.19, 0.52) 0.001
251 (33.7) 1.00 (reference) 1.00 (reference)

96 (13.0) 0.29(0.22, 0.38) 0.20(0.13, 0.29) 0.001
173(33.2) 0.97 (0.77,1.23) 0.85(0.55, 1.32) 0.48
263 (26.0) 1.00 (reference) 1.00 (reference)

226 (24.8) 0.93(0.76, 1.15) 1.06 (0.72, 1.56) 0.73

31(40.3) 1.91(1.19, 3.09) 1.26 (0.66, 2.43) 0.47
216 (49.5) 1.00 (reference) 1.00 (reference)

193 (26.0) 0.35(0.28, 0.46) 0.57(0.42,0.77) 0.001
111 (13.47) 0.15(0.12, 0.20) 0.42(0.30, 0.59) 0.001
172 (42.3) 1.00 (reference) 1.00 (reference)

345(21.7) 0.37(0.30, 0.47) 0.98(0.73,1.32) 0.90

DMF, decayed, missing, filled teeth; OR, odds ratio; Cl, confidence interval; SES, socioeconomic status.

'Categorized by SES.

RESULTS

Data were collected from 2000 people. Table 1 shows the
main characteristics of the participants in the study. A majority
of the participants (51.8%) were male. Of the females, 61.5%
were educated and had an academic degree. In addition,
50.7% of the study participants were single. Most of the partic-

ipants were in the first and second quintiles (44.8 and 18.5%,
respectively). Moreover, 26.0% (95% Cl, 24.0 to 27.9%) of the
participants had a poor DMF index, which was more prevalent
among people in the lowest socioeconomic quintile (43.7%).
Based on the results shown in Table 1, a poor DMF index was
less prevalent among people with high SES than among those
with lower SES (odds ratio [OR], 0.31; 95% Cl, 0.19 to 0.52).
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There was an inverse association between the SES status of
the district of residence and the prevalence of a poor DMF in-
dex (OR, 0.42; 95% Cl, 0.30 to 0.59), meaning that a poor DMF
index was less prevalent among people living in areas with
high SES. Moreover, a poor DMF index was less prevalent
among females than males (OR, 0.71; 95% Cl, 0.56 to 0.91). The
maternal educational level was a protective factor against a
poor DMF index, as people whose mothers had a history of ac-
ademic education were at a lower risk for poor DMF (OR, 0.60;
95% Cl, 0.37 to 0.96). In this study, a poor DMF index had no
association with individuals’education, marital status, paternal
education, or insurance status.

The concentration index was used to determine inequality.
The concentration index for the DMF index was -0.36 (95% Cl,
-0.40 to -0.32), which indicated a higher concentration of poor
DMF index scores in those with low SES (p<0.001). The con-
centration curve for the DMF index was above the line of
equality, indicating a higher prevalence of a poor DMF index
among people with low SES (Figure 1).

After determining the level of inequality, the Oaxaca de-
composition method was used to calculate the share of each
of the determinants. The independent variables in the logistic
regression model were entered into the Oaxaca model. The re-
sults of the decomposition analysis showed that the mean
prevalence of poor oral health was 43.65% (95% Cl, 40.39 to
46.92%) among the least privileged group and 14.35% (95%

Socioeconomic Inequalities in Oral Health

Cl, 9.54 to 19.16%) among the most privileged group, mean-
ing that the difference between them was 29.30 percentage
points. Moreover, 85.87% of the gap observed between these
groups was due to differences in the studied variables, includ-
ing sex, parents’ education, and district of residence. Maternal
education (55.04%) and paternal education (44.95%) made
the largest contribution to this discrepancy. The rest of the so-
cioeconomic gap between the groups (i.e., 45.73% of the total
gap) was unexplained and was due to differences in the coef-
ficients or other factors that were not included in the study.
Moreover, 31.60% of the gap could be attributed to the inter-
action between these two components (Table 2).

DISCUSSION

Based on the findings of this study, a poor DMF index was
more prevalent among people with low SES, and there were
significant differences across socioeconomic groups in terms
of this indicator. Many reports have been published on socio-
economic inequalities in oral health status all around the
world; for instance, socioeconomic inequality in oral health
status has been reported to be an important factor in Finland.
Although many interventions have been designed and imple-
mented, inequality has been reduced, but not eliminated.
Based on the results of continuous monitoring, it has been
recommended to design continuous interventions to improve
the status of oral health in low socioeconomic groups [26,27].
In Canada, inequalities in oral health have been reported. Ac-
cordingly, Canada has adopted policies to reduce inequalities
in oral health services and has designed and implemented
some interventions [28]. Likewise, in Australia, SES was found
to have an impact on children’s oral health status [29]. In a
study in Thailand [30], large inequalities in oral health status
were reported. That study recommending integrating oral
health services with primary health care services to reduce in-
equality in Thailand. A study in Brazil used the Gini index to re-
port inequality in oral health status. The study showed that as
the Gini coefficient increased, oral health inequality increased
as well. However, improving SES has a huge impact on im-
proving oral health indicators [31]. The poor DMF in lower so-
cioeconomic groups may be due to the fact that the major
forms of health insurance do not cover dental services, mean-
ing that patients have high out-of-pocket payments; in addi-
tion, complementary health insurance is not available to lower
socioeconomic groups.
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Prediction (%)
DMF group
Poorest 43.65
Richest 14.35
Difference (total gap) 29.30
Due to coefficient (explained)
Sex -0.69
Age 0.54
District of residence 0.15
Paternal education 11.31
Maternal education 13.85
Subtotal of gap (explained part) 25.16
Due to coefficient (unexplained)
Sex 10.30
Age 7.81
District of residence 14.82
Paternal education 43.12
Maternal education 44.30
Subtotal of gap (unexplained part) 13.40
Due to interaction
Sex 0.81
Age -0.67
District of residence 10.71
Paternal education -8.83
Maternal education -11.28
Total (interaction part) -9.26

DMF, decayed, missing, filled teeth; Cl, confidence interval.

The results of our study showed an inverse relationship be-
tween the SES of the district of residence and the prevalence
of a poor DMF index. People with low SES had a poor DMF in-
dex, which can be primarily attributed to the lack of financial
access to dental care services. A study in Norway and Sweden
showed socioeconomic inequalities in oral health status. The
study also suggested that oral health was linked to SES and an
individual’s district of residence during childhood and adoles-
cence. The study also indicated that oral health status in mid-
dle-aged people was associated with marital status [32]. Other
studies have also reported an association between place of
residence and oral health status [33,34].

In this study, a poor DMF index was less prevalent among
girls than boys. According to a previous study, oral health sta-
tus was poorer in girls than in boys, but that finding is not
consistent with the results of our study [35]. Nonetheless,
studies similar to ours reported that young females had a bet-
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95% CI
p-value
Lower Upper
40.39 46.92 0.001
9.54 19.16 0.001
23.48 35.12 0.001
-1.82 0.42 0.22
-0.47 1.15 0.29
122 7.52 0.96
3.70 18.92 0.004
5.87 21.84 0.001
14.89 35.44 0.001
-5.40 26.01 019
-5.88 2152 0.26
3N 26.53 0.01
2.72 83.52 0.03
9.72 78.88 0.01
6.27 20.52 0.001
-0.54 2.17 0.23
-1.94 0.59 0.30
2.20 19.22 0.01
-17.18 -0.48 0.03
-20.19 -2.38 0.01
-20.29 1.76 0.10

ter oral health status [36]. The poorer oral health status of
young and adult males may be attributed to high-risk behav-
iors, such as smoking, in males.

The results of our study showed that parental education, es-
pecially maternal education, played an important role in oral
health status. Higher levels of maternal education and aware-
ness reduced oral health inequalities. A study in Mexico
showed that people with lower educational attainment were
at a greater risk of poor oral health status [37]. This might be
due to the fact that living conditions during childhood have a
significant impact on oral health status in older ages. Even
older people with a high SES may have a poor oral health sta-
tus because of their poor oral health conditions during their
early childhood.

As one of the limitations of this study, because of financial
and logistical constraints, this study was conducted only in an
urban environment. In addition, because of the same con-



Journal of
Preventive Medicine
Public Health

straints, we were not able to cover all age groups, which is an-
other limitation of this study.

This study is the first study in Iran and the EMRO region to
evaluate socioeconomic inequalities in oral health using in-
equality metrics. We assessed oral health status based on the
DMF index in a sample of the urban population aged 15-40
years, and the results indicated the presence of a poor DMF in-
dex in the studied population. The extent of socioeconomic
inequality was high, impressive, and alarming. Lower socio-
economic groups had a poor oral health status. Hence, it is
recommended to adopt macro-level policies to reduce in-
equality. In order to ensure justice in oral health indicators, it is
necessary to include relevant objectives in the general oral
health policies in Iran and other countries. Oral health status
may improve through providing oral health services to poorer
groups, training parents, and increasing people’s education
levels. The inclusion of oral health services in insurance plans
and primary health care services can play an important role in
reducing inequality. It is also recommended to conduct more
comprehensive studies among other age groups and to con-
tinually monitor the status of health equity.
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