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Abstract 

Background To appreciate dental care utilization in  the context of socio-economic inequalities, it is imperative 
to identify sources of inequalities and evaluate the extent to which dental care utilization is still related to socio-
economic status. This study aimed to quantify the influence of contributed determinants on dental care utilization 
in the context of socio-economic inequalities amongst adults residing in Tehran metropolis.
Methods In this cross-sectional community-based study, a stratified random sample of 1,510 subjects aged 
over 18 years was investigated by the zero-inflated Poisson analysis to measure the effect of determinants on utiliza-
tion of dental care, and concentration index as well as the decomposition approach to identify the contributions 
of deterministic variables to the socio-economic inequality. Data was obtained by employing a phone interview 
survey. Individuals who were not willing or able to answer the questions in the telephone interview due to hearing 
or neurological problems did not participate in the interview. Dental care utilization was measured using the number 
of dental appointments.

Results Gender (male), oral health-related behaviors (such as brushing and dental flossing), experience of toothache, 
and concern about dental appearance were associated with an increased likelihood of utilizing dental care. Individu-
als who belonged to advanced age groups and lived alone significantly underutilized dental care. The concentration 
index equaling 0.05 (SE = 0.05) corroborates a pro-rich inequality. Decomposition analysis demonstrated the impact 
of oral health-related behaviors (i.e. dental brushing and use of dental flossing), concern about dental appearance, 
toothache, gender (male), insurance coverage of dental care, and smoking habit on the poor-rich gap in the dental 
care utilization.

Conclusions The influence of socio-economic inequalities on dental care utilization is discernable along the entire 
spectrum of socio-economic status. Individuals with lower socio-economic status experience more underutilization 
of dental care. Community subgroups, particularly the more deprived bracket, require consideration from key stake-
holders, including policymakers and health professionals for the enhancement of dental care utilization as revealed 
by underlying determinants.
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Background
Individuals should access and utilize dental care if needed 
regardless of their socio-economic privileges. Contextual 
and socio-economic disparities make unequal access to 
dental care, and consequently, have a strong influence 
on individuals’ utilization of dental care and oral health 
status [1]. Inequality in dental care utilization is a major 
public health concern, and a pro-rich inequality in den-
tal care utilization was identified in both developed and 
developing states [1–3].

Inequalities in dental care utilization lead to poorer 
oral health, particularly, in subjects with low socio-eco-
nomic status (SES) [4]. The World Dental Federation 
(FDI) Vision 2030 favors the enhancement of oral health 
status and the decreasing inequalities in this context 
within the next decade. Likewise, globally equal access to 
dental care and coverage of universal care in promoting 
oral health status was identified as a priority by the FDI 
[5].

Dental care has been neglected for a long time, with 
health systems primarily focusing on basic healthcare 
services and high costs with limited insurance coverage 
make specialized dental care unaffordable [6]. Fortu-
nately, the “Universal Health Coverage for Oral Health 
by 2030” emphasized oral health status. Several states 
initiated oral health promotion interventions or plans 
to implement them in the future [3]. These initiatives 
might ameliorate the accessibility to dental care services. 
This may lead to a decrease in inequality in dental care 
utilization.

The Health system in Iran mostly excludes dental 
care from its national health insurance coverage. Oral 
health departments in the primary health care (PHC) 
network provide dental care to the target groups (preg-
nant women, under 6  years subjects, and subjects aged 
between 6–12 years) in two levels. The first level includes 
oral hygiene education and preventive care (such as fluo-
ride therapy and fissure sealant) and the second level of 
care mainly includes simple restoration, scaling, and pri-
mary root canal treatment such as pulpotomy [7]. Based 
on the report of the World Health Organization (WHO), 
among the Eastern Mediterranean countries, the out-of-
pocket expenditure paid by individuals for dental care 
expenditures in Iran is between 51% and 90%, which 
ranks first grade [8].

The majority of Iranians pay for dental care through 
out-of-pocket expenditure or self-funded complemen-
tary health insurance with dental coverage, constituting 
80% of all dental expenditures in the state. Insurance cov-
erage influences the probability and rate of individuals’ 
dentist visits [9].

Indeed, individuals without insurance coverage, in par-
ticular, those with low SES experience more barriers in 

utilizing dental care. Thereby, these individuals poten-
tially are more vulnerable to underutilization of dental 
care and consequently suffer from worse oral status. An 
investigation conducted within the population of Iran in 
2021 stated that ‘Inequalities in dental care expenditure 
were in favor of individuals with higher education attain-
ment level and economic status (i.e. high SES) [10]. Con-
sistently, another study revealed a pro-rich concentration 
of dental care utilization. Likewise, income, provinces of 
residence, and education attainment level are addressed 
as the main indicators contributing to dental care utiliza-
tion [2].

Urban Health Equity Assessment and Response Tool 
survey is one of the investigations conducted to identify 
health disparities in the metropolis of Tehran, the capi-
tal, and, the area with the most diverse population in the 
state [11]. However, large-scale surveys like this did not 
include dental care utilization measures. Hence, despite 
the crucial importance of socio-economic inequalities 
in dental care utilization, there is not currently much 
research investigating the impact of social determinants 
on inequalities in dental care utilization amongst adults 
residing in Tehran metropolis. Therefore, this study 
aimed to assess the contributed determinants of dental 
care utilization in  the context of socio-economic inequal-
ities amongst adults residing in Tehran metropolis using 
the zero-inflated Poisson analysis and concentration 
index decomposition approach.

Methods
Study design and participants
This cross-sectional community-based study was con-
ducted among individuals aged over 18  years residing 
in the Tehran metropolis. Participants were surveyed by 
the phone-based method between January 2023 and June 
2023. In this study, participants’ information is securely 
held and will not be divulged anywhere. Ethical approval 
for this study was confirmed by the Ethics Committee of 
Health Sciences at Tehran University of Medical Sciences 
(IR.TUMS.DENTISTRY.REC.1400.182).

Eligibility criteria
In this study, individuals who were not willing or able to 
answer the questions in the telephone interview due to 
(1) disabilities, (2) neurological impairment, dementia, 
and intellectual handicap, and (3) too ill/hard of hearing 
did not investigate.

Measurements
The Structured questionnaire prepared for the data col-
lection tool was anonymized so respondents could not be 
identified. The questionnaire was designed in three steps: 
In the first step, the content domains of the questionnaire 
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were identified based on the Anderson model. In the 
following, the questions, per identified domains were 
designed using the literature, comments of the commu-
nity oral health experts as well as authors’ personal opin-
ions, and were made up of three sections:
Section  1 included four questions to collect socio-

demographic data: respondents self-reported age (18–34, 
35–44, 45–64, 65 +), gender (Female/Male), educational 
attainment level (Illiterate/ primary and high school, 
High school diploma, and University level), living 
arrangement (Alone and Not alone), and dental insur-
ance coverage (Yes, No).

The individuals’ socio-economic status was determined 
by the living area of their apartment/house in square 
meters per person  (m2/p). This proxy measure was used 
because previous investigations among Tehran popu-
lation demonstrated that living area in square meters 
per person is a reliable measure of individuals’ socio-
economic status. The population of Tehran usually have 
few occupations and underestimation of self-reported 
income makes the income information unreliable [12].
Section  2 consisted of questions to collect personal 

oral health-related behavior and knowledge: The fre-
quency of toothbrushing (≥ Twice per day, Once a day, 
Less than once per day), daily use of dental floss (Yes, 
No), and smoking status (Active smoker, Ex-smoker, and 
Non-smoker).
Section 3 contained four questions: three questions to 

evaluate subjective oral problems. The questions about 
subjective oral problems were: “Have you ever had pain 
in your mouth (such as a toothache) within the past 
12  months?” (Yes/No), and “Have you usually experi-
enced dryness in your mouth?” (Yes/No). “Have you ever 
had a concern about your dental appearance within the 
past 12 months?” (Yes/No). In order to evaluate the sub-
jects’ oral health conditions, the question “How would 
you describe your oral health status?” was asked.

Participants declared their utilization of dental care 
services by answering the question ‘‘How many times did 
you visit the dentist within the last 12 months?’’.

The explanatory variables were selected based on the 
conceptual framework of the Andersen Model for the 
utilization of health care and previous literature on den-
tal care utilization. The Andersen Model is a framework 
intended to explain contextually and individually con-
tributed determinants including predisposing charac-
teristics (gender, age, frequency of toothbrushing, daily 
use of dental floss, smoking status), enabling resources 
(educational attainment level, living arrangement, socio-
economic status, dental insurance coverage), and needs 
factors (self-assessed oral health status, toothache within 
the past 12  months, dental appearance, dryness in the 

mouth) associated with healthcare outcomes such as 
dental care utilization [13].

Sample size and sampling procedures
Based on the prevalence of dental care utilization (56%) 
obtained from the literature [14], we estimated the sam-
ple size with n = (z)2 p ( 1 – p) /  d2, which Z = the standard 
normal deviate (usually set at 1.96 which corresponds to 
the 95% confidence level), p = prevalence of dental care 
utilization, d = 0.0353, n = the desired sample size [15]. 
The minimum sample size was calculated at 759 subjects. 
The design effect was considered equal to two, and the 
final sample size required was equal to a population of 
almost 1,510 subjects. Proportionate stratified random 
sampling was used to ensure that the subjects were sam-
pled from each 22 districts (strata) of the metropolis.

Phone-based surveys are considered a valuable and 
low-cost alternative to face-to-face interviewing or the 
use of mailed or group-administered questionnaires, 
especially in a broad geographical area data collection 
like a metropolis.

Twenty experienced and calibrated interviewers con-
ducted the phone interviews. Initially, two monitored 
interviews were conducted. In two monitored interviews, 
feedback was provided to the interviewers, and questions 
were answered. During the data collection, the authors 
were presented among the interviewers and supervised 
the data collection process. The interviews were audio 
recorded and randomly 10% of them were reassessed by 
the authors. A random number generator was used to 
generate 75 numbers for each district employing known 
prefixes assigned to telecommunication services provid-
ers, and randomly select phone numbers. The calls were 
scheduled at different times of the day, the first call would 
be in the morning, and the other one during non-work-
ing hours if the first time, there was no answer.

Phone numbers were called and the subjects’ answer-
ing was queried regarding his/her eligibility criterion for 
this investigation. If the respondent was not eligible or 
willing to participate in the interview, he/she was asked if 
another member of the household was eligible and avail-
able. Sampling continued by interviewing that subject. 
Data collection continued until quotas for each district 
were reached. All participants declared verbal informed 
consent containing the participants’ identities and infor-
mation before starting the interview. Verbal consent con-
tained the components of informed consent, consisting 
of the aim of the study, the time required for the inter-
view, the types of questions that interviews would ask, 
the benefits of this survey, and finally contact information 
for concerns and/or potential questions. The reportage of 
this study was in agreement with the STROBE statement: 
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Strengthening the Reporting of Observational Studies in 
Epidemiology.

Statistical analysis
To assess the content and face validity of the question-
naire, the opinions of five experts and faculties of com-
munity oral health were obtained on the accuracy, 
completeness and relevance, and the appropriate position 
of the words. Moreover, the questionnaire was evalu-
ated with a sample of 20 lay cases from the target com-
munity. Moreover, the questionnaire was assessed by 
twenty experts and university professors in community 
oral health from different dental schools and they were 
asked to rate the necessity, relevance, simplicity, and clar-
ity of each question [16]. To evaluate the reliability of the 
questionnaire, a pilot test was conducted. To examine 
the internal consistency, a total of 30 subjects aged over 
18 years, were selected among residents of two metropo-
lis districts and interviewed once more at the two-week 
interval.

The CVI (Content Validity index) and CVR (Con-
tent Validity Ratio) were calculated for content validity 
and all the items achieved the minimal acceptable level 
[16]. Spearman’s rank correlation coefficient was 0.65 
(P-value = 0.01). The Cronbach’s alpha value of the ques-
tionnaire was acceptable at 0.81. Modifications were sub-
sequently made to the protocol before initiation of the 
data collection procedure.

Not all information requested was provided by partic-
ipants and the source of missing data was from incom-
plete responses. However, in all cases, the number of 
missing values was less than 5%. Hence, it was decided to 
use EM (Expectation–Maximization) imputation for the 
data that was missing. EM is an iterative maximum likeli-
hood approach in a repeated cycle of mean and covari-
ance calculation carried out by data imputation. This 
imputation continues until gaining a stable set of esti-
mated missing values. Compared to means substitution, 
list-wise deletion, or pair-wise deletion, the EM estima-
tion approach is preferable [17]. All explanatory variables 
were examined in a univariate analysis.

The zero-inflated Poisson (ZIP) regression was employed 
to obtain the incidence rate ratio of the outcome variable 
(utilization rate of dental care within the past 12 months) 
with predisposing, enabling, and needs factors. The ZIP 
regression is a model for analyzing count data with excess 
zeros. Probability  p  the only possible observation was 
assumed as 0, and the probability of a Poisson (λ) random 
variable, 1 –  p is observed. This regression includes two 
separate models: a logit (binary) model for the ‘certain 
zero’ cases predicting whether or not an individual resid-
ing in the Tehran metropolis would have utilization of 
dental care and a Poisson model estimating the counts for 

the residents’ dental utilization who are not “certain zeros” 
[18]. To compare the ZIP model with the standard Poisson, 
a Vuong test was used. The overall fit of the predictors was 
ascertained by the Wald test.

Prior to the regression analyses, multicollinearity was 
assessed by using the variance inflation factor (VIF) test. 
The VIF as well as the tolerance values indicated no prob-
lems with multicollinearity as all values for VIF were 1.36 
(VIF < 2.5) and the mean value of VIF was 1.36 [19, 20].

Measuring socio‑economic inequalities in dental 
care utilization
To assess socio-economic inequality in dental care uti-
lization, we used the concentration index (CI) and the 
concentration curve. The concentration curve plots the 
cumulative share of dental care utilization (y-axis) against 
the cumulative proportion of the participants (x-axis) rang-
ing from the 1st (the most deprived bracket) to the 5th (the 
least deprived bracket). A 45-degree line running from the 
bottom left-hand corner to the top right-hand corner (the 
equality line) determines the fair distribution of dental care 
utilization. The CI is described as twice the area between 
the concentration curve and the equality line and ranges 
from –1 to + 1. The positive CI demonstrates pro-rich ine-
quality (i.e. the Concentration curve was below the equality 
line) and vice versa.

Decomposing inequality in dental care utilization
Decomposition analysis was conducted to identify the 
contribution of explanatory determinants to inequality in 
dental care utilization. Each contribution shows how much 
variation in dental care utilization can explain the observed 
association between SES and dental care utilization. A 
contributed determinant with positive value contributes 
to more inequality in dental care utilization in favor of 
advanced SES brackets, and vice versa. Hence, inequality in 
dental care utilization increased by a positive contribution 
rate, and vice versa.

A zero-inflated Poisson model was employed for the 
decomposition of the CI and determinants that contrib-
uted to the inequality of dental care utilization [21].

where G utilizes a particular form for the zero-inflated 
Poisson model. The concentration index (CI) for y, can be 
obtained as follows:

 

(1)yi = G(α +
i
((βi)xi))+ εi

(2)CI =
∑

k

(

(βκ)
−

x κ

µ

)

Cκ+
GCε

µ
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where βk is the regression coefficient, x̄k is the mean of 
the variable k, µ is the mean of the interest determinants, 
and  Ck is the C of the variable k. The second component 
of the formula, GCε

µ
 , is the generalized C for the residual 

term ε [22].
C is reduced to the first component of Eq. and can be 

calculated by: 

In the above Eq., the value of (βκ)
−
xκ

µ
 is described as the 

elasticity of the k indicator.
C for each indicator was estimated by the covariance 

formula of C, suggested by Wagstaff et al. [23]: 

where cov(x, h) is the covariance between the dental 
care utilization and the SES rank of each explanatory 
variable. Consequently, the mean and the coefficient 
were estimated using the zero-inflated Poisson regression 
model, elasticity was obtained for decomposing the CI, 
and  Ck was calculated for each explanatory determinant 
using the IV Eq. The contribution of each explanatory 
variable was estimated using multiplying the elasticity by 
4.Ck. Sensitivity analyses were employed to evaluate the 
robustness of the decomposition analyses.

Post-stratification weights were computed to adjust 
for differences in the age-by-gender between the sample 
and the population of Tehran. The statistical analyses 
were carried out by Stata 16 SE (Stata-Corp., College Sta-
tion, TX). P-values < 0.05 were considered statistically 
significant.

Results
Descriptive statistics of the study sample were presented 
in Table  1 presents. The response rate to our telephone 
interview was 52.4%. The total number of call attempts 
was 11,691, and 2,582 subjects refused to participate. 
The participants included 1,510 subjects with a mean age 
of 46.21 (SD = 18.43). Most of the participants (45.8%) 
were in the 18–34 age group and lived not alone (87.5%). 
Only 39.9% of the participants had an academic degree 
(Table 1).

To identify the influence of the predisposing, enabling, 
and needs characteristics on the utilization of dental 
care, all of the determinants were considered in the zero-
inflated Poisson model. Upon controlling for all determi-
nants in the model, statistically significant associations 
were found for the age groups. Individuals who belonged 
to advanced age groups significantly underutilized dental 
care compared to those who were in the 18–34 age group 

(3)C =

∑

k
(
(βκ)

−

x κ

µ
)Cκ

(4)C =
2cov(x, h)

µ

within the last 12 months. This decrease was sharp in the 
elder group.

Males revealed an increased likelihood of utiliz-
ing dental care (IRR = 1.32, P-value < 0.001). The like-
lihood of visiting a dentist (i.e., once or more per year) 
was decreased by a factor of 0.57 for people living alone 
(P-value < 0.001). Oral health-related behaviors (i.e. 
brushing and dental flossing) were associated with more 
frequent utilization of dental care. However, smoking 
habit showed an inverse significant association with den-
tal care utilization.

In the bracket of needs factors, it appears that there 
are no statistically significant associations between the 
likelihood of dental care utilization and self-assessed 
oral health status. The likelihood of visiting the dentist 
more frequently was increased for people who had tooth-
ache within the last 12  months compared to those who 
did not (IRR = 1.12, P-value < 0.029). Having concern 
about dental appearance was associated with the likeli-
hood of increased dental care utilization (IRR = 1.41, 
P-value < 0.001). (Table 2). It was found that subjects with 
usual dryness feeling in the mouth were more likely to 
utilize dental care compared to subjects who did not have 
it. However, this feeling was not statistically significant.

The zero-inflated Poisson regression model was sig-
nificantly better than the Poisson model (z = 6.40, 
P-value < 0.001), according to the result of the Vuong test, 
thus the zero-inflated model was employed for statistical 
analysis.

Study results indicated that the concentration index of 
dental care utilization was 0.05 (SE = 0.05) among adults 
in the metropolis of Tehran. The concentration index had 
a positive value, which was aligned with the Concentra-
tion curve. Figure 1 shows a socio-economic gradient of 
dental care utilization in the metropolis of Tehran. The 
Concentration curve was below the equality line. As illus-
trated in the curve, within the population of Tehran, a 
pro-rich utilization of dental care was detected (Fig. 1).

The decomposition results of inequality in dental care 
utilization by socio-economic status were presented in 
Table 3. A major increasing contributor to the inequality 
of dental care utilization was oral health-related behav-
iors (i.e. dental brushing and use of dental flossing), con-
cern about dental appearance, experience of toothache 
within the past 12 months, and gender (male). The other 
strong contributors were the insurance coverage of dental 
care and smoking habits with contribution percentages 
of 13.95 and 16.79%, respectively. The likelihood of den-
tal appointments was increased for subjects who experi-
enced toothache, and this led to more inequality in dental 
care utilization with a relative contribution percentage 
of 23.96%. Twice a day toothbrushing was concentrated 
in the more advantaged bracket. Moreover, living alone, 



Page 6 of 11Joudi et al. International Journal for Equity in Health          (2024) 23:141 

age increasing, and better self-assessed oral health status 
inversely contributed to this inequality.

Discussion
This study the contributed determinants of dental care 
utilization in  the context of socio-economic inequali-
ties using the zero-inflated Poisson analysis and concen-
tration index decomposition approach amongst adults 
residing in Tehran metropolis. The findings of this study 

revealed a pro-rich inequality in dental care utilization in 
Tehran. Moreover, the decomposition analysis revealed 
that gender, self-assessed oral health status, smoking sta-
tus, frequency of toothbrushing, daily use of dental floss, 
living arrangement, dental insurance coverage, the expe-
rience of toothache within the last 12 months, and con-
cern about dental appearance strongly contributed to this 
inequality. Indeed, socio-economically disadvantaged 
subjects in both developed and developing societies tend 

Table 1 Socio-demographic characteristics of subjects aged over eighteen years, in Tehran metropolis, in 2022 (N = 1,510)

SD Standard Deviation, IQR Interquartile Range

Explanatory variables n (%) (Weighted)

Predisposing characteristics and oral health-related behaviours
 Gender Male 753(49.9)

Female 757(50.1)

 Age group 18–34 691(45.8)

35–44 273(18.1)

45–64 394(26.1)

 + 65 151(10.0)

 Smoking status Non-smoker 1310(86.8)

Active smoker 154(10.2)

Ex-smoker 46(3.0)

 Frequency of toothbrushing  > Twice a day 440(29.2)

Once a day 789(52.2)

Less than Once a day 281(18.6)

 Daily use of dental floss Yes 426(28.2)

No 1084(71.8)

Enabling factors
 Educational attainment level Illiterate 90(5.9)

Primary and high school 340(22.6)

High school diploma 479(31.7)

University 602(38.9)

 Living arrangement Alone 189(12.5)

With others 1321(87.5)

 Dental insurance coverage Yes 411 (27.2)

No 1099(72.8)

 Socio-economic status Mean (SD) 34.60 ± 24.82

Oral health needs
 Self-assessed oral health status Excellent 126(8.4)

Very Good /Good 660(40.1)

Fair 390(25.8)

Poor /Very poor 387(25.7)

 Toothache within the past 12 months Yes 692(45.8)

No 818(54.2)

 Dental appearance Yes 425(28.2)

No 1085(71.8)

 Dryness in the mouth Yes 169 (11.2)

No 1341 (88.8)

Outcome determinant
 Utilisation of dental care within the past 12 months Median (IQR) = 1.0(2.0)
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to underutilize dental care. Consistent with our study, 
pro-rich inequality in dental care utilization among 
adults was acknowledged in studies conducted in devel-
oped and developing societies, such as European coun-
tries [24], Thailand [25], and China [3].

Enabling determinants (i.e. dental insurance cover-
age, and living arrangements) strongly contributed to 

the inequality in dental care utilization in favor of more 
privileged individuals. In other words, high out-of-
pocket expenditure and reliance on private insurance 
generate a pro-rich disparity in the utilization of dental 
care. Individuals with dental insurance coverage have 
fewer hurdles before obtaining dental care. However, 
dental insurance coverage is provided mostly by private 

Table 2 Zero-inflated Poisson regression analysis between utilisation of dental care (dependent variable) and explanatory variables 
amongst subjects aged over eighteen years, in the Tehran metropolis, in 2022 (N = 1,510)

IRR Incidence Rate Ratio

P-value < 0.05* (in bold), Wald Χ2 (20) = 349.23, P-value < 0.001, Vuong test: 6.40, P-value < 0.001, Bayesian information criterion (BIC) difference = 414.626. Akaike 
information criterion (AIC) difference = 462.505

Explanatory variables Univariate analysis Multivariable analysis
(final model)

IRR (95% CI) P-value IRR (95% CI) P-value

Predisposing characteristics and oral health-related behaviours

 Gender
(FemaleRef)

Male 1.38 (1.26,1.52)  < 0.001* 1.32 (1.19,1.45)  < 0.001*

 Age group
(18-34Ref)

35–44 1.01 (0.90,1.14) 0.795 0.83 (0.72,0.94) 0.006*

45–64 0.91 (0.82,1.01) 0.074 0.72 (0.64,0.81)  < 0.001*

 ≥ 65 0.22 (0.19,1.27)  < 0.001* 0.38 (0.30,0.48)  < 0.001*

 Frequency of toothbrushing (Less than once a 
dayRef)

 ≥ Twice a day 1.33 (1.22,1.46)  < 0.001* 1.56 (1.33,1.82)  < 0.001*

once a day 0.83 (0.76,0.91)  < 0.001* 1.18 (1.01,1.38) 0.033*

 Daily use of dental floss (NoRef) Yes 1.23 (1.12,1.35)  < 0.001* 1.20 (1.09,1.32)  < 0.001*

 Smoking status
(Non-smokerRef)

Ex-smoker 1.28(1.00+,1.32) 0.035* 1.32 (1.05,1.66) 0.017*

Active smoker 1.14 (0.99,1.31) 0.071 1.20 (1.04,1.38) 0.013*

Enabling factors

 Educational attainment level
(Illibrate/Primary and high schoolRef)

High school diploma 1.06 (0.97,1.17) 0.197 1.01 (0.90,1.14) 0.812

University 0.92 (0.84,1.01) 0.090 0.93 (0.82,1.04) 0.202

 Living arrangement
(With othersRef)

Alone 0.64 (0.54,0.76)  < 0.001* 0.57 (0.48,0.68)  < 0.001*

Socio-economic status 1.01 (1.00,1.02) 0.022* 1.01 (1.00,1.03) 0.256

 Dental insurance coverage (NoRef) Yes 1.08(0.98,1.19) 0.124 1.05 (0.96,1.16) 0.292

Oral health needs

 Self-assessed oral health status
(Poor/Very poorRef)

Excellent 0.96 (0.87,1.06) 0.424 1.06 (0.87,1.28) 0.570

Very Good/Good 0.82 (0.75,0.92)  < 0.001* 0.94 (0.82,1.07) 0.356

Fair 1.04 (0.89,1.22) 0.612 0.95 (0.83,1.08) 0.435

 Toothache within the past 12 months (NoRef) Yes 1.38 (1.25,1.51)  < 0.001* 1.12 (1.01,1.25)  < 0.029*

Dental appearance
(NoRef)

Yes 1.60 (1.46,1.75)  < 0.001* 1.41 (1.26,2.56)  < 0.001*

 Dryness in the mouth
(NoRef)

Yes 1.27 (1.11,1.45)  < 0.001* 1.09 (0.95,1.25) 0.236

 Explanatory variables Univariate analysis Multivariable analysis
(final model)

exp(b) (95% CI) P-value exp(b)(95% CI) P-value

Poisson = 0

 Gender
(MaleRef)

Female 0.06 (-0.18,0.30) 0.608 -1.41(-1.83, -0.99) <0.001*

 Age group (≥ 65Ref) 18–34 -0.93 (-1.18,-0.68)  < 0.001* -1.11 (-1.59, -0.63) <0.001*

35–44 -0.37 (-0.68,-0.05) 0.022* -1.25 (-1.71, -0.79) <0.001*

45–64 -0.47 (-0.75,-0.20) 0.001* 1.41 (1.-0,1.83)  < 0.001*

 Educational attainment level
(Illibrate/Primary and high schoolRef)

High school diploma -0.11 (-0.40,014) 0.336 -0.02 (-0.38,0.33) 0.897

University 0.11 (-0.12,0.34) 0.346 -0.11 (-0.23,0.46) 0.522

 Toothache within the past 12 months (YesRef) No 0.97 (0.74,1.20)  < 0.001* 0.74 (0.45,1.02)  < 0.001*

 Dental insurance coverage (YesRef) No 0.61 (0.38,0.84)  < 0.001* 0.58(0.25,0.91)  < 0.001*
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insurance organizations and is concentrated among 
the better-off. Universal coverage of dental insurance 
against the cost of prevention and treatment of car-
ies and periodontal diseases can decrease inequality in 
dental care utilization and promote oral health. Here-
upon, expanding the universal coverage of dental insur-
ance ameliorates the affordability of dental care and 
decreases pro-rich inequality.

Living not alone increases the likelihood of dental 
care utilization, suggesting that social support influ-
ences the utilization of dental care. When there are 
individuals who reside in the household, the oppor-
tunity to take advantage of the available social sup-
ports (informational, emotional, transportation, etc.) 
increases. This leads to enable individuals, especially 
older adults to seek and obtain dental care more eas-
ily. Indeed, living alone and social isolation have been 
identified as a risk indicator for poor mental and physi-
cal health and have been associated with reduced social 
networks, restricted economic resources, and changes 
in family structure, particularly in older adults.

The experience of toothache was one of the main con-
tributors to this inequality. As Lee and Lupi-Pegurier 
[26] showed, individuals who live in areas with a high 
density of dental care practitioners are more prone to 
use dental care. Residents in deprived neighborhoods 
have scanty financial and physical access to dental care 
providers. Deprived residents prefer to seek dental care 
only in severe oral conditions. Consequently, instantane-
ously and sufficiently met of these persons’ dental needs 

do not occur, due to restricted access to dental care ser-
vices. This leads to an increase in the pro-rich inequality 
in dental care utilization.

Daily use of dental floss was positively associated with 
dental care utilization among the adults of Tehran. As 
confirmed by the literature, dental flossers experience 
less dental caries compared to non-flossers and have 
improved oral health [27]. On the other hand, subjects 
who assessed their oral health as poor/very poor and 
individuals with severe tooth loss significantly had less 
utilization of dental care than those with good self-rated 
oral health conditions [28, 29]. In other words, it appears 
that dental care utilization and oral health-related behav-
iors like flossing do not seem to be a priority in indi-
viduals with poor oral health. This leads to increased 
inequality in dental care utilization.

The results of this study revealed that more frequent tooth-
brushing positively contributed to the pro-rich inequality in 
dental care utilization among adults, which is confirmed by 
the findings of a systematic review in 2021 that revealed in 
frequent toothbrushing was associated with a higher risk for 
caries and consequently a higher need for dental treatments 
[30]. This suggests that proposing community-based policies 
aimed at enhancing oral health-related awareness about the 
crucial impact of good oral hygiene may be a more desirable 
solution.

Based on the findings of this study, smoking increased 
the likelihood of dental care utilization, suggesting that 
smokers are more susceptible to dental problems such 
as experience of toothache dentine, pains in the orofacial 

Fig. 1 The concentration curve of dental care utilization within the past 12 months by socio-economic status amongst adults, in Tehran metropolis, 
in 2022 (N = 1,510)
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area, and teeth hypersensitivity. After the appearance 
of oral problems,  the tendency to utilize dental care 
increases among smokers [31]. In other words, as Ide 
et al. stated smoking could be the cause of dental care uti-
lization. Consist of this finding, a cohort investigation in 
Finland, the likelihood of dental appointments and den-
tal care utilization enhanced with increased dental care 
expenditure among smokers [32]. The expenditure asso-
ciated with smoking includes not only direct costs but 
indirect costs such as time required for physical access 
and dental treatment with working time lost as well [33]. 
These expenditures increased the pro-rich inequality 
among the residents of the metropolis.

Ultimately, the findings of this study are consistent 
with the results of the previous studies demonstrat-
ing that inequalities in the utilization of dental care are 
not merely driven by socio-economic determinants [30, 
34]. Preferences related to living arrangements, oral 

health-related behaviors, the availability of dental care, 
psychosocial well-being, and morbidity status (such as a 
recent experience of toothache) have a substantial influ-
ence on dental care utilized by individuals.

This study had limitations mentioned as follows
First, this study cannot establish causality between den-
tal care utilization and the explanatory determinants, 
due to its cross-sectional design. Additionally, the cross-
sectional design did not permit us to evaluate the influ-
ence of public policies on decreasing the inequalities in 
dental care services utilized by adults in the metropolis 
of Tehran.

Second, as the data were collected through individu-
als’ self-reports, this may have led to recall bias. Although 
there were some limitations, this study provides evidence 
of an inequality in dental care utilization among residents 
of Tehran metropolis aged over eighteen years. Hence, 

Table 3 Decomposition of Inequality in utilisation of dental care by economic status amongst subjects aged over eighteen years, in 
Tehran metropolis, in 2022 (N = 1,500)

Elasticity is the effect of an explanatory determinant on utilisation of dental care concerning the mean of that determinant; CI is the concentration indices 
of each determinant; Con. is the contributions of an explanatory determinant to the overall inequality in utilisation of dental care; %Con. is the percentage 
contribution; Residual term is an unexplained component

Explanatory variables CI Elasticises Con Percentage con

Predisposing characteristics and oral health-related behaviors
 Gender (FemaleRef) Male 0.0835 0.1030 0.0344 41.21

 Age group (18-34Ref) 35–44 -0.1480 -0.0341 0.0202 -13.63

45–64 -0.0362 -0.0774 0.0112 -30.96

 + 65 -0.0619 -0.1252 0.0310 -50.08

 Smoking status
(Non-smokerRef)

Ex-smoker 0.1975 0.0134 0.0106 5.37

Active smoker -0.3160 0.0285 -0.0361 11.42

Frequency of toothbrushing
(Less than Once a dayRef)

 > Twice a day 0.2072 0.1223 0.1013 48.90

Once a day -0.0444 0.0822 -0.0146 32.86

 Daily use of dental floss
(NoRef)

Yes 0.1004 0.0550 0.0221 22.02

Enabling factors
 Educational attainment level
(Illiterate /Primary and High schoolRef)

High school diploma 0.1192 -0.0175 -0.0084 -7.01

University 0.0416 -0.0452 -0.0075 -18.06

 Living arrangement
(With othersRef)

Alone 0.0808 -0.0579 -0.0187 -23.16

 Dental insurance coverage (NoRef) Yes 0.0420 0.0349 0.0059 13.95

 Socio-economic status 0.8342 -0.0078 -0.0262 -3.14

Oral health needs
 Self-assessed oral health status
(Poor/ Very poorRef)

Excellent 0.2524 -0.0050 0.0050 1.98

Very Good /Good 0.0216 -0.0151 -0.0013 -6.05

Fair 0.0185 0.0050 0.0004 2.01

 Toothache within the past 12 months (NoRef) Yes -0.0344 0.0599 -0.0082 23.96

 Dental appearance
(NoRef)

Yes -0.0754 0.1112 -0.0335 44.49

 Dryness in the mouth
(NoRef)

Yes -0.0582 0.0028 -0.0007 1.14

Residual (Unexplained) term 0.0025 2.77
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based on the findings of this study, future research should 
focus on the indicators created unfairly, such as unfair 
access to dentists/dental specialists, health insurance, 
and other health system characteristics.

Third, as individuals with too ill/hard hearing and neu-
rological problems were not investigated in this inter-
view, and this group is susceptible to social, economic, 
and inequality issues, it’s crucial to specify inequality in 
dental care utilization and the influenced determinants 
on dental care utilization in this group.

Conclusions
This study substantiated the presence of a pro-rich ine-
quality in the utilization of dental care among individuals 
residing in the metropolis of Tehran aged over eighteen 
years. Gender, oral health-related behaviors (i.e. brush-
ing and dental flossing), experience of toothache within 
the last 12  months, and having concern about dental 
appearance revealed an increased likelihood of utilizing 
dental care. Individuals belong to advanced age groups, 
live alone, significantly underutilized dental care. This 
decrease was sharp in the elder group. Smoking hab-
its showed an inverse significant association with dental 
care utilization.

A major increasing contributor to the inequality of 
dental care utilization was oral health-related behaviors 
(i.e. dental brushing and use of dental flossing), con-
cern about dental appearance, toothache within the past 
12  months, and gender. The other strong contributors 
were the insurance coverage of dental care and the smok-
ing habit. Moreover, living alone, age increasing, and bet-
ter self-assessed oral health status inversely contributed 
to inequality.

To create equitable dental care utilization, social 
and multidisciplinary policies aiming to enhance oral 
health-related awareness of the main contributed 
determinants should be on the political agenda. Fair-
ness-oriented health provision and financial systems 
should be established and strengthened. This study 
can apprise stakeholders and policymakers concern-
ing decision-making around the allocation of enabler 
resources to subjects and communities with more oral 
health-related needs.

Abbreviations
UHC  Universal Health Coverage
PHC  Primary Heath Care
SES  Socio-economic Stats
SD  Standard Deviation
IQR  Interquartile Range
CI  Concentration Index
CVI  Content Validity Index
CVR  Content Validity Ratio
CIs  Confidence Intervals
M  Mean value
IRR  Incidence Rate Ratio

Con  Contribution
TUMS  Tehran University of Medical Sciences
HIES  National Household Income and Expenditure Survey

Acknowledgements
The present study was funded and supported by the Research Centre for 
Caries Prevention, Dentistry Research Institute, Tehran University of Medical 
Sciences, Tehran, Iran (Grant No. 1402-33-32-33). The study was part of a PhD 
thesis by Aydin Joudi at Tehran University of Medical Sciences

Author’s contributions
HH, and AJ formulated the research concept and developed the primary 
framework of the study; KS contributed to the final manuscript; AJ, and HH 
participated in the collection and arrangement of relevant references; AJ, 
and HH were involved in data collection and analysis; AJ, and HH drafted 
and revised the manuscript; KS was involved in reviewing the manuscript. All 
authors have read and approved the final version of the manuscript.

Funding
This study was funded by the Research Centre for Caries Prevention, Dentistry 
Research Institute, Tehran University of Medical Sciences, Tehran, Iran.

Availability of data and materials
To protect the privacy of the individuals, the dataset that supports the results 
of this paper is not publicly available. The data employed and analyzed in this 
study are available from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the Declaration of Helsinki. 
Ethical approval for this study was confirmed by the Ethics Committee of 
Health Sciences at Tehran University of Medical Sciences (IR.TUMS.DENTISTRY.
REC.1400.182). Informed verbal consent was obtained from all participants by 
phone before proceeding to the survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Departments of Community Oral Health, School of Dentistry, Tehran Univer-
sity of Medical Sciences, Tehran, Iran. 2 Research Center for Caries Prevention, 
Dentistry Research Institute. Department of Community Oral Health, School 
of Dentistry, Tehran University of Medical Sciences, Tehran, Iran. 

Received: 21 January 2024   Accepted: 25 June 2024

References
 1. Raittio E, Kiiskinen U, Helminen S, Aromaa A, Suominen AL. Income-related 

inequality and inequity in the use of dental services in Finland after a major 
subsidization reform. Community Dent Oral Epidemiol. 2015;43(3):240–54.

 2. Rezaei S, Hajizadeh M, Irandoost SF, Salimi Y. Socioeconomic inequality 
in dental care utilization in Iran: a decomposition approach. Int J Equity 
Health. 2019;18(1):1–11.

 3. Li C, Yao N, Yin A. Disparities in dental healthcare utilization in China. 
Community Dent Oral Epidemiol. 2018;46(6):576–85.

 4. Watt RG, Heilmann A, Listl S, Peres MA. London charter on oral health 
inequalities. J Dent Res. 2016;95(3):245–7.

 5. Sahab DA, Bamashmous MS, Ranauta A, Muirhead V. Socioeconomic 
inequalities in the utilization of dental services among adults in Saudi 
Arabia. BMC Oral Health. 2022;22(1):135.

 6. Zhou X, Xu X, Li J, Hu D, Hu T, Yin W, et al. Oral health in China: from vision 
to action. Int J Oral Sci. 2018;10(1):1.



Page 11 of 11Joudi et al. International Journal for Equity in Health          (2024) 23:141  

 7. Pakshir HR. Oral health in Iran. Int Dent J. 2004;54:367–72. Available from: 
https:// www. scien cedir ect. com/ scien ce/ artic le/ pii/ S0020 65392 03521 14.

 8. Abbasi M, Zamani M, Ganjbakhsh M. Justice in medical ethics. Medical 
Ethics. 2010;3(10):11-33. Available from: https:// sid. ir/ paper/ 195789/ en.

 9. Bayat F, Akbarzadeh A, Monajemi F. Assessment of demand for and 
utilization of dental services by insurance coverage in a developing Oral 
health care system. J Dent Sch. 2017;35(2):36–42.

 10. Najafi E, Amini-Rarani M, Moeeni M. Inequality in dental care expenditure 
in Iranian households: analysis of income quintiles and educational levels. 
BMC Oral Health. 2021;21(1):1–8.

 11. Morasae EK, Forouzan AS, Majdzadeh R, Asadi-Lari M, Noorbala AA, Hos-
seinpoor AR. Understanding determinants of socioeconomic inequality 
in mental health in Iran’s capital, Tehran: a concentration index decompo-
sition approach. Int J Equity Health. 2012;11(1):18.

 12. Gholami M, Pakdaman A, Montazeri A, Virtanen JI. Evaluation of the 
impact of a mass media campaign on periodontal knowledge among 
Iranian adults: a three-month follow-up. PloS One 13. World Health 
Organization. Oral health surveys: basic methods. World Health Organiza-
tion; 2013.

 13. Taylor H, Holmes AM, Blackburn J. Prevalence of and factors associated 
with unmet dental need among the US adult population in 2016. Com-
munity Dent Oral Epidemiol. 2021;49(4):346–53.

 14. Bahramian H, Mohebbi SZ, Khami MR, Asadi-Lari M, Shamshiri AR, Hessari 
H. Psychosocial determinants of dental service utilization among adults: 
Results from a population-based survey (Urban HEART-2) in Tehran. Iran 
Eur J Dent. 2015;09(04):542–50.

 15. World Health Organization. Oral health surveys: basic methods. World 
Health Organization; 2013.

 16. Yaghoubi Z, Khajedaluee M, Mohammadi T. Introducing a valid question-
naire for assessment of perceived oral health care needs, barriers to 
accessing oral health care services and its utility. Int J Dent Oral Health. 
2017;3(4):1-4.

 17. Hamza CA, Ewing L, Heath NL, Goldstein AL. When social isolation is 
nothing new: A longitudinal study on psychological distress during 
COVID-19 among university students with and without preexisting 
mental health concerns. Can Psychol Can. 2021;62(1):20.

 18. Mantonanaki M, Koletsi-Kounari H, Mamai-Homata E, Papaioannou W. 
Prevalence of dental caries in 5-year-old Greek children and the use of 
dental services: evaluation of socioeconomic, behavioural factors and 
living conditions. Int Dent J. 2013;63(2):72–9.

 19. Weaving D, Jones B, Ireton M, Whitehead S, Till K, Beggs CB. Overcom-
ing the problem of multicollinearity in sports performance data: A 
novel application of partial least squares correlation analysis. PLoS ONE. 
2019;14(2):e0211776.

 20. Sarker SK, Reeve R, Thompson J, Paul NK, Matthiopoulos J. Are we failing 
to protect threatened mangroves in the Sundarbans world heritage 
ecosystem? Sci Rep. 2016;6(1):21234.

 21. Lambert D. Zero-inflated Poisson regression, with an application to 
defects in manufacturing. Technometrics. 1992;34(1):1–14.

 22. Mohammadbeigi A, Hassanzadeh J, Eshrati B, Rezaianzadeh A. Decom-
position of inequity determinants of healthcare utilization. Iran Public 
Health. 2013;127(7):661–7.

 23. Wagstaff A, Paci P, Van Doorslaer E. On the measurement of inequalities in 
health. Soc Sci Med. 1991;33(5):545–57.

 24. Listl S. Income-related inequalities in dental service utilization by Europe-
ans aged 50+. J Dent Res. 2011;90(6):717–23.

 25. Somkotra T. Experience of socioeconomic-related inequality in dental 
care utilization among Thai elderly under universal coverage. Geriatr 
Gerontol Int. 2013;13(2):298–306.

 26. Lupi-Pegurier L, Clerc-Urmes I, Abu-Zaineh M, Paraponaris A, Ventelou B. 
Density of dental practitioners and access to dental care for the elderly: 
a multilevel analysis with a view on socio-economic inequality. Health 
Policy. 2011;103(2–3):160–7.

 27. Marchesan JT, Byrd KM, Moss K, Preisser JS, Morelli T, Zandona AF, Jiao Y, 
Beck J. Flossing is associated with improved oral health in older adults. J 
Dent Res. 2020;99(9):1047–53.

 28. Reda S, Reda S, Thomson W, Schwendicke F. Inequality in utilization 
of dental services: a systematic review and meta-analysis. Am J Public 
Health. 2018;108(2):e1–7.

 29. Reda SM, Krois J, Reda SF, Thomson WM, Schwendicke F. The impact of 
demographic, health-related and social factors on dental services utiliza-
tion: systematic review and meta-analysis. J Dent. 2018;1(75):1–6.

 30. Chan AKY, Tamrakar M, Jiang CM, Lo ECM, Leung KCM, Chu CH. A system-
atic review on caries status of older adults. Int J Environ Res Public Health. 
2021;18(20):10662.

 31. Ide R, Hoshuyama T, Wilson D, Takahashi K, Higashi T. The effects of 
smoking on dental care utilization and its costs in Japan. J Dent Res. 
2009;88(1):66–70.

 32. Keto J, Ventola H, Jokelainen J, Timonen M, Linden K, Ylisaukko-Oja 
T, Keinanen-Kiukaanniemi S, Auvinen J. Primary health care utilisa-
tion and its costs among middle-aged smokers. Eur J Health Econ. 
2017;18(3):351–60.

 33. Park YD, Kang JO, Kim SJ, Kwon HJ, Hwang JH, Hwang KS. Estimation of 
the costs of smoking-related oral disease: a representative South Korean 
study. Int Dent J. 2012;62(5):256–61.

 34. Bof de Andrade F, Drumond Andrade FC, Noronha K. Measuring socioec-
onomic inequalities in the use of dental care services among older adults 
in Brazil. Community Dentistry and Oral Epidemiology. 2017;45(6):559–66.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.sciencedirect.com/science/article/pii/S0020653920352114
https://sid.ir/paper/195789/en

	To appreciate the influence of contributed determinants on dental care utilization in the context of socio-economic inequalities
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design and participants
	Eligibility criteria
	Measurements
	Sample size and sampling procedures
	Statistical analysis

	Measuring socio-economic inequalities in dental care utilization
	Decomposing inequality in dental care utilization
	Results
	Discussion
	This study had limitations mentioned as follows
	Conclusions
	Acknowledgements
	References


