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Introduction: There have been multiple studies on socioeconomic-related inequalities in the use

of dental services in Iran, but the evidence is still limited. This study measured inequality in dental

care utilization by socioeconomic status and examined factors explaining this inequality among

households in Ardabil, Iran in 2019.

Methods: A total of 436 household heads participated in this cross-sectional study. Using

a validated questionnaire, face-to-face interviews were conducted to collect data on dental

care utilization, unmet needs, sociodemographic characteristics, economic status, health

insurance, and oral health status of the participants. We used the concentration curve and

relative concentration index (RCI) to visualize and quantify the level of inequality in dental

care utilization by income. Regression-based decomposition was also applied to understand

the causes of inequality.

Results: About 59.2% (95% CI 54.4%–63.7%) and 14.7% (95% CI 11.6%–18.4%) of

participants had visited a dentist for dental treatment in the previous 12 months and for

6-month dental checkups, respectively. The RCI for the probability of visiting a dentist in the

last 12 months was 0.243 (95% CI 0.140–0.346). This suggests that dental care utilization

was more concentrated among the rich. The RCI for unmet dental care needs was negative,

which indicates more prevalence among the poor. Monthly household income (20.9%), self-

rated oral health (6.9%), regular brushing (3.2%), and dental health insurance (2.5%) were

the main factors in socioeconomic inequality in dental care utilization.

Conclusion: This study reveals that dental care–service utilization did not match the need

for dental care, due to differences in socioeconomic status in Ardabil, Iran. Policies could be

implemented to increase the coverage of dental care services among socioeconomically

disadvantaged groups to tackle socioeconomic-related inequality in dental care utilization.
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Introduction
Oral health is one of the main components of general health, which affects quality of life

of the population.1,2 Increasing utilization of dental care services and routine oral

checkups could lead to better oral health.3 Studies have highlighted that socioeconomic

status4 is significantly associated with oral health status.1,5–7 Poorer people get less

benefit from dental care services than wealthier people.5,8–12 Empirical evidence from

different jurisdictions reveal that low income, low education, and living in rural areas are

associated with low utilization of dental care services.1,5,13–17 According to the Anderson

model of health-service utilization, economic status is not only a major factor in dental

service utilization, other factors, such as age, sex, education, attitude to oral health,

lifestyle, and sociocultural status, influence dental service utilization.18 Determinants of
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dental care utilization can be divided into two categories:

personal factors and health-system factors. Personal factors

include sociodemographic and predisposing factors, such as

experience, education, marital status, perceptions about oral

health, and enabling factors, such as income and ability to pay

for services. Factors related to the health system are physical

and geographical access to dental care services.8,11

Several studies from Iran have shown that utilization of

dental services is much lower than other countries. In one

study, >27% of the targeted population (mothers) had had

less than one dentist visit and >45% no dental service

utilization during the previous year. The researchers con-

cluded that many factors had effect on dental service

utilization.19 Utilization of dental services is strongly asso-

ciated with socioeconomic factors, such as income, age,

level of education, and dental insurance, in Iran.1,6,20–22

There have been several studies on determinants of dental

care utilization in different regions of Iran,6,23 but empirical

evidence on socioeconomic inequality in dental care utiliza-

tion is scarce.22 The objective of this study was to contribute

to the literature by presenting new empirical evidence on

socioeconomic-related inequality in dental care utilization

and the causes of this inequality in Ardabil, Iran.

Methods
Study Setting and Sample
Ardabil, the capital of Ardabil province in northwest Iran,

was the study setting. This city has a population of

approximately 532,000 people according to the 2016

national census of Iran. This study was based on data

from a cross-sectional survey conducted between August

and October 2019. Heads of households living in Ardabil

were the target population. Cluster random sampling was

applied to select samples in a cross-sectional survey

designed for this study. For this purpose, the health centers

of Ardabil (23 centers) were determined as the clusters.

Eight centers were randomly selected from the center list.

Within each health center, households with health

documents were selected randomly for interviews. For

sample-size estimation, we used a formula based on the

prevalence of dental service utilization:1

n ¼ Z2ðpð1� pÞÞ
d2

(1)

where n is the sample size, calculated at the 95% level of

significance (Z=1.96), p the prevalence of dental care utiliza-

tion obtained from a previous study in Iran,1 and d precision of

0.05. A 20% nonresponse rate was considered for sample-size

calculation. The population covered by each health center

determined the sample size selected from that center. If there

were no access to a family within a cluster or an uncooperative

household, the next available household was used as the

replacement. At the household level, the household head was

interviewed as the representative. In the absence of

a household head, the oldest person, usually the spouse, was

interviewed. Finally, data from 436 household heads living in

Ardabil in 2019 were included.

Data Collection
During the survey, face-to-face interviews were conducted

to collect data, with the information used in this study self-

reported. The questionnaire had previously beenused and

validated in several studies in Iran, with Cronbach’s

α=0.76–0.86.1,6,24 The questionnaire had two parts. The

first part was related to socioeconomic and demographic

variables of households, comprising age, sex, education,

employment, household size, health insurance coverage,

dental health insurance, and monthly household income.

The second part was related to questions about the use of

dental services and its various aspects.

Outcome Variables
We used the question “Have you visited the dentist in the

last 12 months for dental treatment?” as the dependent

(and binary) variable. In addition, the question “Did you

have a dental pain, but did not visit the dentist in the last

12 months?” was used to assess the status of unmet dental

care need. The 6-monthly dental checkup status was exam-

ined with the question “Have you visited a dentist only for

checkup in the last 6 months?”

Independent Variables
Age (continues variable), sex (male/female), education(illit-

erate/primary/secondary/university graduate), employment

(unemployed/self-employed/employed/retired), dental insur-

ance (yes/no), household size (continuous variable), regular

brushing at least once per day (yes/no), monthly

household income (<IRR10 million, IRR10–20 million,

IRR20–40 million, and >IRR40 million), self-rated oral

health (poor/good), and importance of oral health similar to

rest of body (yes/no) were used as explanatory variables in

the analysis.

Statistical Analysis
We used multivariate logistic regression to identify the cor-

relates of dental care utilization. The relative concentration
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index (RCI) and concentration curve (CC) were used to

assess and quantify socioeconomic inequality in dental

care utilization among participants.25 Household monthly

income was used as the proxy for socioeconomic status.

The CC showed the cumulative proportion of the dependent

variable (in this study, dental care utilization in the last 12

months, unmet dental care needs, or 6-monthly checkup)

on the y-axis and cumulative proportion of samples ranked

by socioeconomic status (in this study, monthly income)

on the x-axis. If the CC lay below (above) the 45° line

(perfect equality), it suggested that dental care utilization

was more prevalent among the rich.26

We quantified the level of inequality using the RCI,

which can be estimated as twice the area between the CC

and the 45° line.27 The RCI varies between −1 and 1.

A positive (negative) RCI implies that the outcome vari-

able (eg, dental care utilization) is more concentrated

among richer (poorer) households. Since the outcome vari-

able in this study was binary, the estimated RCI could not

fall between −1 and 1. Following Wagstaff,28 we normal-

ized the RCI by dividing it by 1
1�μ , where µ is the mean of

dental care utilization.

Finally, we employed the decomposition method to

identify the main determinants of observed inequality in

dental care utilization.29 There is a relationship between

utilization of dental care, y, and explanatory variables, xk:

y ¼ αþ∑
k
βk xk þ ε (2)

where xk represents the explanatory variables mentioned in

the previous section. The RCI for dental care utilization

was decomposed:

RC ¼ ∑k

βk�xk
μ

� �
RCk þ ACε

μ
(3)

Where RC is the relative concentration index for dental care

utilization, �xk the mean of xk determinants, Ck the RC for

explanatory factors, and xk
βk�xk
μ

� �
RCk the elasticity of dental

care utilization with respect to the explanatory variable xk .

∑
k

βk�xk
μ

� �
RCk presents the contribution of the explanatory

factor xk to the RC. The last term, ACε
μ , is the residual com-

ponent. Since our measure of inequality was normalized RCI,

we used the following formula in the decomposition analysis.

RC ¼¼
∑k

βk�xk
μ

� �
RCk

1� μ
þ

ACε
μ

1� μ
(4)

Since the outcome variable was binary in this study, we

used logistic regression to obtain the marginal effect of

determinants in the decomposition analysis. Statistical

analysis was performed with Stata 12.0 (StataCorp,

College Station, TX, USA), and p<0.05 was considered

statistically significant.

Ethics Statement
The ethics committee of the Deputy of Research, Ardabil

University of Medical Sciences (ARUMS) reviewed and

approved the study protocol (IR.ARUMS.REC.1398.169).

Ethical codes of conduct recommended by the World

Medical Association and Declaration of Helsinki were

used to engage each eligible participant of the study. As

such, verbal informed consent was obtained from each

participant and deemed to be acceptable and approved by

the ethics committee after explanation of study details,

including its purpose, and it was explained that the parti-

cipant had the right to withdraw from the study at any

point during data collection. Data were collected and ana-

lyzed with participants remaining anonymous, and the

results were used for research purposes only.

Results
Table 1 presents descriptive characteristics of the study

participants. Of 436 household heads, >90% were male.

The average age of the study population was 46.4±11.1

years. Mean household size was 3.8 (range one to nine).

Monthly household income was <IRR10 million for 11.2%

of households and ≥IRR40 million for 18.6% households.

A majority of the samples (81.9%) had health insurance,

and about 23.6% had dental health insurance.

Table 2 reports the various aspects of dental care utiliza-

tion among the household heads. The average number of

visits to the dentist was 2.9±5.3. Approximately 59.2%

(95% I 54.4%–63.7%) of participants reported that they had

visited a dentist for dental treatment in the last 12 months.

About 14.7% (95% CI 11.6%–18.4%) of the participants had

visited a dentist at least once for a 6-monthly dental checkup.

In sum, 402 (92.2%) respondents reported that the cost of

dental services was high, 110 (25.2%)reported utilizing den-

tal services once or twice, and 148 (33.9%) had visited

a dentist more than twice in the last 12 months.

Results from multivariate logistic regression analysis on

determinants of visiting a dentist are reported in Table 3.

There was a positive association between age and probability

of visiting a dentist for dental care (OR 1.03, p=0.031).

People with dental health insurance were 1.8 times as likely
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to visit a dentist than without dental health insurance. The

likelihood of visiting a dentist was 3.71 times higher in

households with monthly income >IRR 40 million than

those with monthly income <IRR 10 million.

Result of normalized RCI values indicated that visiting

a dentist for dental treatment in the last 12 months was more

concentrated among individuals with high income (RCI 0.243,

95% CI 0.140–0.346). The RCI for visiting a dentist for

a 6-monthly checkup was 0.179 (95% CI 0.033–0.326), suggest-

ing that 6-monthly checkups were more prevalent among better-

off samples. Finally, unmet dental care needs were more concen-

trated among the poor (RCI −0.125, 95% CI −0.229 to −0.022).
Figure 1 shows CCs for visiting a dentist for treatment in

the last 12 months, 6-monthly checkups, and unmet dental

care needs. CCs for visiting a dentist for treatment in the last

12 months and 6-monthly checkups are under the 45° line.

This implies that these outcomes were more concentrated

among the richest. On the other hand, the CC for unmet dental

care need lies above the 45° line, suggesting a poorer people

hadmore unmet needs for dental care services. The interpreta-

tion is that poorer people were in need of dental care services,

but could not use these services for various reasons.

Table 4 shows decomposition results for the probability

of a dentist visit in the last 12 months. The RCIs for

females, self-employed, and those with primary and sec-

ondary education are negative, which suggests that these

variables were more concentrated amongpoorest house-

holds. Dental insurance, greater household size, and

regular brushing were more concentrated among the bet-

ter-off. The main factors contributing to socioeconomic

inequality in dental care utilization were monthly house-

hold income (20.9%), self-rated oral health (6.9%), regular

brushing (3.2%), and dental health insurance (2.5%). The

results demonstrated that 36.5% of inequality in dental

care utilization was explained by the variables included

in the study, withresidual contribution of 64.5%.

Discussion
The role of socioeconomic factors in determining inequal-

ity in access to and utilization of dental services, especially

in developing countries, is of particular importance. In

Table 1 Characteristics of the Study Population in Ardabil, 2019

n %/mean

Age, years 436 46.4

Sex Male 394 90.4

Female 42 9.6

Education Illiterate 41 9.4

Primary and secondary

school

117 26.8

University graduate 278 63.8

Household size 436 3.8

Employment Unemployed 29 6.6

Self-employed 218 50.0

Employed 128 29.4

Retired 61 14.0

Dental health

insurance

Yes 103 23.6

No 333 76.4

Income per month

(IRR)

<10 million 49 11.2

10–20 million 156 35.8

20–40 million 150 34.4

>40 million 81 18.6

Abbreviation: IRR, Iranian Rial.

Table 2 Characteristics of Study Participants Regarding Various

Aspects of Dental Care Utilization

n %

Self-rated oral health Good 169 38.8

Poor 267 61.2

Importance of oral health compared

to other body parts

Yes 293 67.6

No 143 32.4

Frequency of visits in last year Zero 178 40.5

Once or twice 110 25.2

More than

twice

148 33.9

Cost of dental services for

household

High 402 92.2

Middle 33 5.8

Low 1 0.2

Visited dentist in past 12 months Yes 258 59.2

No 178 40.8

Visit dentist for checkup every 6

months

Yes 63 14.7

No 365 58.3

Source of dental treatment Dentist 307 70.4

Self-medication 82 18.8

Herbal

treatment

Others

33

14

7.6

3.2

Regular brushing Yes 330 76.6

No 101 23.4

Unmet dental care needa Yes 189 44.1

No 240 55.9

Note: aSuffered dental pain, but did not visit dentist.
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these countries, the distribution of oral health is not equal,

because of differences in socioeconomic position of the

populations, and people with low socioeconomic statusare

more likely to have poorer oral health outcomes.30,31

Socioeconomically disadvantaged people typically have

less access to dental care services, despite greater need

among them. In this study, we used the decomposition

technique to analyze socioeconomic-related inequalities

in dental care utilization in Ardabil, northwest Iran.

The average regularity of dentist visits in this study

was lower than in developed countries and similar to

developing countries. The regularity of dentist visits dur-

ing the last 12 months is different in different countries

based on their development level. For example, in devel-

oping countries like Brazil and South Africa, about 49%

and 55% reported at least one dentist visit in the

last year.4,32 On the other hand, about 81% reported at

least one dentist visit in the UK.5 More than half

thehouseholds reported a dentist visit in the last year by

family members in this study, which is similar to previous

studies from Iran. Rezaei et al showed that more than half

of Iranian families had at least one dentist visit in the

last year of the survey.1

The cost of dental services for a majority of the house-

holds in this study was high. Dental service costs can

increase out-of-pocket8 costs of households, which can

result in households facing higher catastrophic health-

care expenditure (CHE). As a result, there could be

increasing inequality in dental care service utilization. In

other words, poorer people would have less opportunity

for regular dental checkups and other services. A study on

89 countries showed that 3% in low-income, 1.8% in

middle-income, and 0.6% in high-income countries faced

CHE because of dental service utilization.33,34 Research

from Iran has also shown that dental health expenditure

leads to an increase in householdCHE.35

Our findings show that sex, education, employment

status, regular brushing, self-rated oral health, and average

household income were significantly related to dental care

utilization. Female sex, poor education, being retired, lack

of oral health care, lack of dental care insurance, and low

income decreased the probability of utilization of dental

services. Significant associations between education,15,16

job status, and oral health status with inequality of dental

Table 3 Multivariate Logistic Regression on Dental Care

Utilization in Ardabil, 2019 (n=436)

OR 95% CI

Age, years 1.03** 1.01–1.06

Sex Male 1 1

Female 3.15** 1.21–8.16

Education Illiterate 1 1

Primary and

secondary school

0.28** 0.09–0.83

University graduate 0.52* 0.17–1.63

Household size 0.83* 0.66–1.04

Employment Unemployed 1 1

Self-employed 3.23** 1.08–9.67

Employed 4.24** 1.28–14.03

Retired 4.88** 1.28–18.58

Self-rated oral health Poor 1 1

Good 2.34** 1.31–4.18

Oral health important? No 1 1

Yes 19.41** 10.56–35.9

Dental health insurance No 1 1

Yes 1.80* 0.35–1.10

Regular brushing No 1 1

Yes 1.53* 0.79–2.96

Monthly household

income (IRR)

<10 million 1 1

10–20 million 1.25* 0.51–3.06

20–40 million 2.29** 1.05–5.76

>40 million 3.71** 1.30–10.57

Notes: *p>0.05; **p<0.05.
Abbreviation: IRR, Iranian rial.

Figure 1 Concentration curves for unmet dental care need, 6-month checkups,

and probability of visiting dentist in last 12 months in Ardabil, 2019.
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service utilization have been found in earlier studies,

where higher education, employment, and good oral health

decreased inequality in dental care utilization.1,5,26,36–39

In this study, we found that the probability of of dentist

visits was higher among households with dental insurance

than those without insurance. Dental insurance usually

Table 4 Decomposition Analysis of Socioeconomic Inequality in Dental Care Utilization

Marginal effect Elasticity RCIx Contribution to RCI

Absolute %

Age, years 0.007** 0.549 0.011 0.006 2.4

Sex

Male (reference)

Female 0.269** 0.044 −0.143 −0.006 −2. 6

Education

Illiterate (reference)

Primary and secondary school −0.292** −0.132 −0.222 0.029 12.1

University graduate −0.150* −0.161 0.144 −0.023 −9.6

Total 2.5

Household size −0.043* −0.279 0.005 −0.001 −0.6

Employment

Unemployed (reference)

Self-employed 0.275** 0.233 −0.061 −0.014 −5.8

Employed 0.339** 0.168 0.017 0.003 1.2

Retired 0.372** 0.088 0.104 0.009 3.8

Total −0.9

Self-rated oral health

Poor (reference)

Good 0.233** 0.149 0.112 0.017 6.9

Oral health important?

No (reference)

Yes 0.697** 0.796 0.006 0.005 2.1

Dental health insurance

No (reference)

Yes 0.1095* 0.062 0.099 0.006 2.5

Regular brushing

No (reference)

Yes 0.010* 0.129 0.061 0.008 3.2

Monthly household income (IRR)

<10 million (reference)

10–20 million 0.035* 0.021 −0.042 −0.001 −0.4

20–40 million 0.85** 0.494 0.029 0.014 5.8

>40 million 0.95** 0.298 0.126 0.038 15.5

Total 20.9

Sum 0.089 36.5

Residual 0.154 64.5

RCI 0.243 100

Notes: *p>0.05; **p<0.05.
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increases utilization, and we identified that households with

dental service insurance utilized dental services twice as

much as uninsured households. Previous studies revealed

that having dental service insurance results in increasing

access to dental care providers, specialists, and specialized

dental services.1,40 In the US, utilization of dental services

decreased during 2007–2009 among those in the lowest-

income group due to a decline in insurance coverage for

dental care services.16 Rad et al showed that being covered

by insurance increased the probability of dental care utiliza-

tion in urban areas of Iran.41 The explanation is that house-

holds spend less of their budget on dental care services when

they have insurance. As such, the utilization of dental care

services increases due to reduction in cost to access these

services.42,43

Our findings suggest that inequalities in dentist-visit

probability in the past 12 months and 6-monthly

checkups were biased in favor of therich. This implies that

richer households utilized dental care service more than

poorer households and routine checkups were more concen-

trated among wealthier households. On the other hand, the

distribution of unmet need for dental care services was con-

centrated among worse-off households. These results indi-

cate that dental care–service utilization did not match the

need for dental care, due to differences in socioeconomic

status. Analysis of the decomposition results revealed that

household income was the most important determinant of

prorich inequality in the use of dental services. Higher utili-

zation among richer households indicates stronger associa-

tion of income with dental service utilization.1,9,40 Due to

higher income, households can afford to seek services from

from private dentists. Our findings follow the results ofstu-

dies from other countries. For example, the use of dental

services was distributed according to income andwas prorich

in Finland, where a majority of households received dental

services from the private sector.44 One of the main reasons

for lower utilization among low-income households could be

the high cost of dental services and low ability to pay for

these services.14 The main reason for poor families not

utilizing dental services is their lack of awareness about

dental health and related services and their preference to

utilizee services only in times of extreme need.13

Studying inequality in the utilization of dental care ser-

vices is complex when using survey data from a limited

a sample from a specific area. As such, there are several

limitations to our study. We cannot interpret the findings as

causal, due to the cross-sectional study design. Another

limitation is that the data on dental care utilization were self-

reported. Therefore, there might be the problem of recall bias

in our study compared to studies using registered data from

dental centers.We conducted this study among households in

a northwest province of Iran. This could limit the general-

izability of of our results to other population groups.

Moreover, we could not collect data on some some important

determinants of dental care, such as quality of dental ser-

vices, oral health status in terms of the DMF (decayed,

missed, and filled teeth) index,and fear of pain. This limita-

tion might have influenced the findings of the study.

Therefore, it is suggested that these factors be considered in

future studies on determinants of inequality in dental care

utilization.

Conclusion
Our study revealed that inequality in the utilization of dental

care in northwest Iran was prorich and that household income

was the main driver of this prorich inequality. We also found

that the sex and age of the household head, education, self-

assessment of oral health, ranking of importance of oral

health as per other organs, dental care insurance, and regular

toothbrushing were other factors explaining the observed

inequality in dental care favoring the well-off. Since income

and insurance were found to be the most important factors in

dental care utilization, policy-makers in developing countries

may consider increasing dental service–insurance coverage

among poorer people to increase utilization of dental care

services. Intervention targeting socioeconomically disadvan-

taged communities with the highest dental needs could be

also implemented in these countries. These policies could

help in reducing the gap between poor and rich to access

needed dental care services.
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