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Abstract

Background: To achieve evidence-based policymaking to improve access to dental services and reduce inequality in the utilization
of these services, the identification of effective factors on the use of dental services is essential.

Objectives: Therefore, the present study was conducted to investigate the most important socioeconomic factors affecting the de-
mand and utilization of dental services among households in Khorramabad, Iran.

Methods: This cross-sectional study was performed among 500 households in Khorramabad city in 2017. The participants were
selected using a randomized stratified sampling method. Logistic regression was used to determine the most important factors
affecting the utilization of dental services and linear regression to examine income elasticity. To measure inequality among income
groups, the concentration index was employed. Data analysis was performed using STATA-14 software and the inequality measure-
ment was carried out using DASP-2.3 in STATA software.

Results: The mean number of visits by the respondents was 2.78 = 1.8. Income elasticity and concentration index for these services
were estimated to be 0.31and 0.207, respectively. Increasing household income, advancing age, higher education level of the head of
the household, and having complementary insurance coverage (OR =1.72) had positive relationships with the increased utilization
of dental services. Also, a female head of the household (OR=0.39) and increased household size (OR=0.9) led to a reduction in the
utilization of these services.

Conclusions: Inequality is observed in the use of dental services between different socioeconomic groups. Therefore, health poli-
cymakers should implement interventions such as dental health insurance to reduce this inequality in such a way that inequalities
between socioeconomic groups are reduced.
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1. Background

Evidence suggests that oral health and the coverage
of its services are not suitable worldwide, especially in de-
veloping countries (1) such that 5% - 20% of adults show
signs of gingivitis (2). The average coverage of oraland den-
tal care is 58.4% worldwide and 48.5% in developing coun-
tries (1). However, dental services are considered expensive
health services, with oral diseases being the fourth most ex-
pensive diseases (3, 4). The direct financial burden of den-
tal services in the world is estimated at $298 billion per year
(5). In Iran, dental services impose the highest health ex-
penditures second to admission services. The share of out-
of-pocket expenditures for dental services in Iran has been
reported at around 90% (6). In Iran, dental services are

mainly provided by the private sector (7) such that about
80% of dentists in Iran work in the private sector and only
20% in the public sector (8).

Reducing inequality in access and utilization of health
services is an important goal of health systems. Although
full equality in the utilization of these services is impos-
sible, policymakers can design and implement interven-
tions to reduce these inequalities (9). Although the health
system of Iran could reduce inequality in access to some
services, such as public health and vaccination, evidence
suggests that there is considerable inequality in services
such as dentistry among different groups despite that oral
health is an important component of public health and
quality of life for the community (10-12). Since 1997, some
dental services, such as teeth cleaning and restoration,

Copyright © 2019, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0[) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.


http://emedicalj.com
http://dx.doi.org/10.5812/semj.89076
https://crossmark.crossref.org/dialog/?doi=10.5812/semj.89076&domain=pdf
https://orcid.org/0000-0003-4121-2205

Nouraei Motlagh S et al.

have been added to primary health care in rural areas of
Iran (13). However, due to the lack of coverage of most
dental services by basic insurance, patients have to pay
for them directly (9) and access to these services, because
of high costs, imposes a significant financial burden on
patients, their families, the health system, and the entire
community (7). The most important barrier to access to
dental services seems to be economic barriers. Continua-
tion of this process can lead to more serious health prob-
lems and the increased risk of facing catastrophic expen-
ditures (14).

Evidence suggests that economic factors are not the
only factors affecting the demand and utilization of den-
tal care services, but there are also factors such as race, age,
gender, parental education level, health literacy level, peo-
ple’s attitudes, family income, insurance status, geograph-
ical location, and socio-cultural factors that can affect ac-
cess to educational services, preventive care, and dental
services (15-17). In addition, having dental insurance cover-
age isone of the main determinants of demand and utiliza-
tion of these services (18). The results by Andkhoie et al. (18)
showed that Canadian household income elasticity for the
demand for dental services was 0.146. In this study, lower-
income groups, due to full health insurance coverage, had
the highest chance of paying for dental care (18).

The results by Guiney et al. in Ireland also indicated
that income, employment status, education level, place of
residence, and vehicle ownership were good predictors of
the utilization of dental services (19). The results of a cross-
sectional study in a city in Iran (2010) indicated that less
than 50% of people with oral and dental problems visited
dentists (20). The results of a study by Rezai et al. among
households from Sanandaj(Iran)in 2015 indicated that the
average frequency of dental visits was 1.9 times per year,
with 61.9% of them referring to a dentist at least once a
year. The results of the regression study showed that fac-
tors such as income, education level, and employment sta-
tus could affect the utilization of dental services (7). Be-
sides, in a cross-sectional study among clients visiting den-
tal offices in Ramsar (2017), only had 6.6% supplementary
insurance. Moreover, 91% of the participants had referred
to receive treatment services and only had 9% of them vis-
ited dental centers for check-ups. The results of this study
showed that despite the advancement of basic and supple-
mentary insurance coverage, the main part of dental care
expenditures was out-of-pocket (14).

A review of the literature shows that social factors af-
fecting health, such as age, sex, race, ethnicity, geogra-
phy, income, education, and employment, can affect the
demand and utilization of dental care. To reduce the in-
equalities in dental services, health policymakers, espe-
cially in developing countries, need information on de-

mand and utilization of dental care and determining fac-
tors. Although several studies on the utilization of dental
services in developing countries, including Iran, have been
published, further studies are needed to determine the dif-
ferent dimensions of demand and utilization of these ser-
vices and to gain a better understanding of the factors af-
fecting them (8, 10).

2. Objectives

Therefore, to fill the existing gap for informed policy-
making in the field of dental services, the current study
aimed to investigate socioeconomic factors affecting the
demand and utilization of dental services among house-
holds in Khorramabad city in 2017. Considering the imple-
mentation of the Health Promotion Plan in Iran’s health
system in recent years, this study can provide evidence re-
garding the effects of this plan on the demand and utiliza-
tion of dental services.

3. Methods

This cross-sectional study employed a multi-stage sam-
pling method to obtain information on the utilization of
dental services in 500 households in Khorramabad city in
2017. Sampling was performed using the stratified random
sampling method at two stages. At the first stage, all ur-
ban health centers and all health units of Khorramabad
city were defined as strata and the numbers of households
covered by these centers were determined. Then, the sam-
ple size of each stratum was determined by the allocation
method proportional to the share of the population. In the
second stage, in each of the strata, random sampling was
implemented and the sample households were selected us-
ing their file numbers. The required information was col-
lected through a self-administered questionnaire whose
reliability and validity were confirmed in previous stud-
ies (7, 10). This questionnaire included two sections. The
first section was to gather the main sociodemographic fea-
tures of participants, comprising age, level of education,
income level, gender, household size, employment status,
and health insurance coverage (supplementary and basic).
The second section of the questionnaire was used to record
the demand and utilization of dental care services.

In this study, the demand for dental services was as-
sessed using two different models, namely linear regres-
sion and logistic regression. First, the dependent variable
was analyzed using univariate methods. Then, the signif-
icant variables in the previous stage were included in the
multivariate analysis. At the first stage, the linear regres-
sion model was used to estimate the income elasticity of
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households in Lorestan concerning dental services, which
was based on the study by Grytten et al. (21). The loga-
rithm of household dental expenditures was considered
as a function of the logarithm of total household expendi-
tures. We used a two-way logarithmic model in this study,
which is a standard approach in economic analyses. The
linear regression model was as follows:

Lndental-expenditures = F (Intotal-expenditures, In-
surance, demographic, HHS, NE)

where “insurance” is defined as having full supple-
mentary and basic insurance coverage, “demographic” de-
notes the demographic characteristics of households in-
cluding age, gender, and education level of the head of the
household, HHS is the household size, and NE denotes the
number of employed household members and the occupa-
tional status of the head of the household. The selection of
all variables was based on the literature (21, 22).

The second model used in this study was the logistic re-
gression model. The logistic model is used in cases where
the dependent variable is dichotomous. In this research,
the dependent variable (i.e., demand for dental services)
was dichotomous (lack of demand for dental services = 0
and demand for dental services =1). If we consider P; as
the likelihood of demand and 1-P; as the likelihood of non-
demand for dental services, the Logit model is as follows:

P;
Ln (1 — Pi) 1)

= F (Ilnexpenditure, Insurance, demographic, HHS, NE)

Using this model, we first obtained the likelihood of
demand and referral for dental services by individuals and
in the next step, we obtained the marginal effects of each
explanatory variable. The marginal effect showed for a
unit increase in explanatory variables, how much the like-
lihood of the occurrence of the dependent variable, that
is, the increased demand and referral for dental services,
would change.

In the final stage, to measure inequality in the utiliza-
tion of dental care services, a concentration curve for re-
ceiving these services was plotted. In this curve, the cumu-
lative percentage of paid dental care expenditures in the
y-axis was compared to the cumulative percentage of the
population based on income in the X-axis. However, the
concentration curve does not indicate the amount of in-
equality in the utilization of health services. Therefore, the
concentration curve is used to measure the concentration
index, which is twice the area between the equalitylineand
the concentration curve. If there was no inequality in the
utilization of health services between income groups, the
index value would be zero. When the concentration curve
was above the equality line (line 45), it indicated that the
concentration index was negative and the concentration
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of dental service expenditures was in the interest of the
poor while if the concentration line was below the equal-
ity line, it indicated that the concentration index had posi-
tive values and the financing of these services was concen-
trated to the benefit of the rich (23-25).

4. Results

Of the households surveyed, 91.82% had male heads
and theresthad female heads (Table 1). The mean age of the
heads of households was 48.86 =+ 13.38 years (48.29 £ 13.47
years for men and 55.21 & 10.41 years for women). The ma-
jority of the participants (45.9%) had secondary education.
Monthly income in 73.71% of the households was less than
20 million Iranian Rials. Also, 84.03% and 25.95% of the par-
ticipants had basic health insurance and supplementary
health insurance coverage, respectively.

Table 1. Socioeconomic Characteristics of Studied Households®

Socioeconomic Characteristics of Household Heads Findings
Age category,y

<30 25 (4.99)

30-50 237(47.31)

50-65 176 (35.13)

> 65 63 (12.57)
Gender

Male 460 (91.82)

Female 41(8.18)
Insurance coverage

Yes 421(84.03)

No 80 (15.97)
Supplementary insurance coverage

Yes 130 (25.95)

No 371(74.05)
Education level

Illiterate 51(10.18)

Primary school 76 (15.17)

Secondary school 230 (45.9)

University graduate 144 (28.74)
Monthly income, Rials

< 20 million 370 (73.71)

20-30 million 90 (17.93)

> 30 million 42(8.37)

Values are expressed as No. (%).

The income elasticity for dental services was 0.31. The
findings related to the most important determinants of
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dental service utilization are summarized in Table 2. Ac-
cording to the findings, 30.25% of the participants did
not receive dental services despite the need for treatment,
of whom 60% mentioned the high expenditures of these
services as the main reason. The mean number of vis-
its by the participants was 2.78 &£ 1.8. Overall, 54.12% of
the respondents reported one or two dental visits to re-
ceive dental services during the past 12 months. The mean
dental spending for household members was 5,429,344 +
1,268,817 Rials.

The results of the logistic regression model showed
that the most important determinants of dental service
utilization were the household income, gender, age, educa-
tion level of the head of the household, and supplementary
coverage. The results of our analysis showed that a higher
age of the head of the household had a positive relation-
ship with the utilization of dental services. Being a female
head of the household (OR = 0.39) and an increase in the
household size (OR=0.9) led to a decline in the utilization
of these services. Also, participants with higher income lev-
els showed a higher chance of using dental services than
the poorer ones (between 20 and 30 million Rials, OR =
113; above 30 million Rials, OR = 1.66). A higher level of
education and the employment of the head of the house-
hold showed positive relationships with the utilization of
dental services. Moreover, the results showed that people
with supplementary health insurance coverage were more
likely to use dental services than those without this cover-
age (OR=1.72).

Finally, the concentration index for the use of dental
services was estimated at 0.207 with a standard deviation
of 0.063. Figure 1 demonstrates the concentration curve of
the use of dental services. As evident in the figure, the con-
centration curve is below the equality line, which shows
that inequality in the utilization of dental services is in the
interest of high-income earners.

5. Discussion

The purpose of this study was to assess the utilization
and demand for dental services and identify inequalities in
the utilization of these services in Khorramabad city, Iran.
Identifying such inequalities for evidence-based planning
and policymaking is necessary to provide useful informa-
tion about the characteristics of people who are less likely
to use dental care and finally, to improve the use of such
services among deprived socioeconomic classes.

The income elasticity of dental services was estimated
to be 0.31, which indicates that dental services are consid-
ered a necessity good in the basket of consumer goods; in
other words, if the household income is reduced, the de-
cline in demand for such services is relatively less than the

reduction in income. This finding seems logical consider-
ing that 63% of demanded dental services were tooth ex-
traction and filling and the community under study used
a few luxurious dental services such as orthodontics. Also,
low-income elasticity in society where there is no complete
government and private insurance coverage for dental ser-
vices may be due to the fact that the difference in the in-
come level in the population under study is low and as a
result, the difference in demand for dental care and the use
of dental services among income groups is low. In a study
by Grytten et al., income elasticity for dental services was
estimated to be 0.17 (21), which showed that in our survey
population, the effect of income on demand for dental ser-
vices was greater. The findings of the study indicated that
the main reason for the lack of seeking dental care was the
high cost of these services. In other studies, regardless of
the type of payment system and insurance system, costs
were mentioned as important barriers to access to dental
services (26). This situation represents a serious problem
because if people stop seeking dental care services because
of the lack of health insurance or financial ability, there
will be long-term consequences for their oral health, which
will eventually lead to imposing high health expenditures
on the health system in the future (27).

The results of the regression model indicated a posi-
tive relationship between the household income and de-
mand for dental services because high-income individuals
have a higher ability to pay for health expenditures and as
a result, they may be more likely to use the services. The
study by Grytten et al. showed a significant positive corre-
lation between the income of Norwegian households and
the rate of utilization of dental services (21). A study in Aus-
tralia showed that a 10% increase in income would result
in an 8% increase in the use of dental services (28).

Piovesan et al. (29) evaluated the utilization of dental
care services in 12-year-old children in Santa Maria, Brazil.
They found that children with lower socioeconomic sta-
tus were less likely to utilize dental services. In addition,
in children with a better status, the utilization of public
sector services was lower (29). Similarly, the results of a
study performed in Indonesia indicated that despite that
the lowest socioeconomic group was in the greatest need
for dental services, the utilization of these services was
higher among higher socioeconomic groups (30). The re-
sults of a study in Iran also revealed a positive relationship
between household income and the utilization of dental
services (7). Also, the results of a study carried out in Shi-
raz, Iran, indicated that the use of dental services in low-
income groups was lower than that of high-income groups
and the rich had higher out-of-pocket payments for dental
services (9). The results of these two studies are in line with
the current study findings and show some kind of inequal-
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Table 2. Multivariate Logistic Regression Analysis of Factors Affecting Utilization of Dental Services

Independent Variables OR(95% CI) Marginal Effect P Value
Age of household head 1.01(0.99-1.027) 0.003 0.08
Size of household 0.9(0.79-1.01) -0.02 0.09
Gender of household head
Male Reference category
Female 0.39(0.22-0.68) -0.18 0.001
Insurance coverage
No Reference category
Yes 1.22(0.78-1.94) 0.042 035
Supplementary insurance
No Reference category
Yes 172 (1.17-2.52) 0.1 0.005
Employment status of household head
Unemployed Reference category
Employed 1.2(0.9-1.59) 0.037 0.2
Education level of household head
Illiterate or primary school Reference category
Secondary school 1.26(0.62-2.56) 0.055 0.46
University graduate 1.67(0.72-3.8) 0.1 0.22
Monthly income, Rials
< 20 Million Reference category
20-30 Million 1.13(0.76 -1.68) 0.026 0.5
> 30 Million 1.66 (1.03-3.03) 0.095 0.05
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Figure 1. Concentration curve of the utilization of dental services

ity between the poor and the rich in the utilization of these
services. A finding of our study was the increase in the uti-
lization of dental services with increasing age of the head
of the household, which is in concord with the findings of
a study conducted by Benjakul and Chuenarrom in south-
ern Thailand that showed age was one of the most impor-
tant factors affecting the utilization of dental care (31). An-
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other study in Australia showed that the utilization of den-
tal services increased with increasing age (32). Age is a cap-
ital good and people’s health savings may decrease ata cer-
tainrate as age increases; consequently, to preserve health,
the utilization of health care increases(33). In addition, age
contains need elements and because of its correlation with
wealth, it has enabling factors (34). A study by Rezaei et al.
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in Sanandaj also showed that age is one of the factors af-
fecting the utilization of dental services (7).

In addition, we found that the employment status of
the head of the household was one of the most impor-
tant determinants of dental care utilization. The results
of some studies also indicated that employed people seek
health services more than non-employed individuals. Gho-
lami et al. also concluded that occupation is one of the
most important determinants of health (35). Employment
seems to increase the chance of individuals to have insur-
ance coverage, thereby increasing the utilization of health
services. They also ascribed a positive relationship be-
tween the level of education of the head of the household
and the rate of utilization of dental services. These results
are similar to the findings of a study conducted in Belgium
(36). Jang et al. showed that the probability of having an
unmet dental need was higher in those having lower than
secondary education (37). The positive impact of education
on the utilization of dental services can be attributed to the
knowledge of oral health and attitude towards the utiliza-
tion of dental services since educated people have more
knowledge about dental health than less educated ones
(38). In addition, educated people usually belong to higher
socioeconomic groups and therefore, are more likely to
pay for dental care. However, a study in Japan showed that
thelevel of education was not significantly associated with
the utilization of dental care and this relationship was sig-
nificant in preventive dental services only in the female
group (39). Thus, further studies are proposed to deter-
mine the relationship between the level of education and
the utilization rate of dental services.

Being a female head of household led to a reduction
in the likelihood of using dental services, which could be
as high as two-fold. First, households with a female head
have lower income levels and consequently, are less likely
to pay for health services, especially expensive dental ser-
vices. As shown in a study performed in Indonesia and a
study by Kim et al. in South Korea, due to economic dif-
ficulties, the chance of having unmet dental care needs is
higher in women (40, 41). Second, women are more inter-
ested in their health than men and they use preventive ser-
vices more than dental care services (39).

In alignment with our results, Rad et al. showed a pos-
itive relationship between insurance coverage and the uti-
lization of dental services, but this relationship was not
statistically significant, which was different from the re-
sults of previous studies. Perhaps this discrepancy is be-
cause most insurance schemes in Iran do not cover den-
tal services. Insurance services should reduce the cost of
services for people so that people can pay more for dental
care. Studies have shown that dental services are price elas-
tic services and a slight reduction in costs will lead to a sig-

nificant increase in the utilization of these services (42).

Pizarro et al. investigated the effect of insurance cov-
erage on the use of dental services and found that the use
of these services expands as insurance coverage increases
(43). The results showed that the probability of using den-
tal services among households with supplementary insur-
ance coverage was higher. An important reason for the in-
crease in the likelihood of seeking and using dental ser-
vices among these households is that this kind of insur-
ance reduces household expenses and increases access to
these services. This finding is in line with the results of pre-
vious studies, which showed that the probability of receiv-
ing dental services was higher among people with higher
income levels and those with dental care insurance cover-
age (44, 45). One study showed that dental insurance ser-
vices enhanced the likelihood of dental visits by 13% (46).

In this study, the concentration index was 0.277, which
indicates large inequality in the use of dental services in
favor of the rich in the region. The finding suggests that
policymakers of the Iranian health system reduce out-of-
pocket payments for these services as far as possible if the
government intends to improve access to dental services,
especially for the poor, to achieve the goal of horizontal eqg-
uity. Somkotra et al. studied the use of dental services in
children after having access to public coverage in Thailand.
In that study, the concentration index was estimated to be
0.069, which shows a more equitable distribution of den-
tal services in Thailand than in Iran (47).

Listl examined inequality in the use of dental services
in 14 European countries. The results showed that the high-
est concentration index (0.3092) was in Poland and the
lowest concentration index (0.0254) was in Germany (48).

In the current study, not only were the main deter-
minants of the demand and utilization of dental services
identified using the logistic regression method, but also
income elasticity of the demand for dental services was
estimated among Iranian households using the linear re-
gression method. Furthermore, the index and the con-
centration curve were estimated to determine the amount
of inequality in the utilization of dental services and the
income groups that benefited from it. Study limitations
should be considered when interpreting the results. First,
the study was carried out in an urban area of Iran and the
results cannot be generalized to other parts of Iran to esti-
mate inequality in the whole country. Second, the findings
of this study are based on cross-sectional data and there-
fore, there is no causal relationship between explanatory
variables and the use of dental services; thus, the findings
of the study should be interpreted with caution.

The results of this study provide insight into the vari-
ous factors associated with the use of dental services and
can, therefore, be used to develop targeted and strategic
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plans to improve access to these services. The results also
showed inequality in the use of dental services between the
poor and the rich such that individuals with a higher in-
come leve] used dental services more, while the poor could
not afford to use these services. Therefore, policymakers
and health system planners must come up with solutions
to reduce this inequality. For example, health insurance
should increase the coverage of dental care in such a way
that the access of the poor is increased and inequality be-
tween the poor and the rich is reduced.
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