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Abstract
Background: This study aimed to investigate the relationship between complementary health insurance and
frequency of dental visits.
Methods: The present study was performed using the Urban Health Equity Assessment and Response Tool (Urban
HEART). A cross-sectional study was conducted in Tehran (Iran) to assess inequalities in health status among
different socioeconomic and ethnic groups, genders, geographical areas, and social determinants of health. Out of
20,320 records retrieved from the original study with dental information, 17,252 had both dental insurance and
dental visit information. Complementary health insurance as the main independent variable had three categories
(i.e., basic insurance, with complementary medical coverage, and with dental coverage). The frequency of dental
visits during the last year as a dependent variable had also three categories (i.e., no visit, one, and two, or more
dental visits in the last year). In this study, in addition to investigating the relationship between complementary
health insurance and frequency of dental visits, potential covariates that may affect the mentioned relationship
were evaluated in the regression model. Statistical analyses included simple and multiple multinomial logistic
regression considering the sampling method and sampling weights.
Results: The meanage of 17,252 participants (Tehran citizens) was 39.36 years; 49.4%were women, 86.0%hadonly
basicinsurance, 7.2% had complementary medical insurance, and 6.8% had complementary dental insurance. Of all
subjects, 43.8% reported no dental visit, 26.1% reported one, and 30.1% reportedtwoor more dental visits during
the lastyear. The frequency of dental visits was lower in people who had basic insurance than others such that that
odds ratio (OR) was 0.73 (p-value < 0.001) for one visit and 0.68 (p-value< 0.001) for two or more visits in the last
year. The frequency of dental visits was also positively associated with dental brushing, toothpaste use, high
educational level, being married, having more than 20 teeth, and having dental pain.
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Conclusion: Having dental insurance increases the frequency of dental visits but the association between dental
insurance and dental visits was independently influenced by other predictors.
Keywords: Dental insurance, Dental visit, Dental pain

Background
Dental caries is the most common non-communicable
disease in the world [1]. Although regular dental visitsare important indecreasingthe frequency ofdecaymissing-filled index (DMFT) index [2],there are some
barriers in this regard. According to thefindings of some
previous studies,the high cost of dental servicesis the
most common reason for the low frequency of dental
visits [3, 4]. Financial status and level of income affect
the frequency of dental visits in both developed and developing countries [5–7]. In low and middle-income
countries, inequities in health care utilization and outof-pocket expensesare common; thus, the national health
care systems try to facilitate benefiting from dental care
in several ways such as insurancedevelopment [8]. In this
connection, the World Health Organization (WHO) is
one ofthe pioneers of improving health insurance [9]. Individual and social factors can influence the percentage
of coverage and quality of health insurance. It has been
evidenced that factors such as personal and national income [10], health insurance literacy [11],and socioeconomic status [12] can affect the insurance coverage
percentage.
Insurance coverage varies from country to country. For
instance,in 2008, 46 million of the United States population were not covered by any kind of health insurance
[13]. In addition, in the USA the number of children without dental insurance was 2.6 times more than the number
of children without medical insurance [14]. In Turkey, in
2006, although the majority of Turkish people (85%) were
covered by some health service program, some of them
did not have any insurance coverage.
Insurance coverage is important because it can affect
health behaviors. Based on the National Survey of U.S.
Children’s Health, Lewis et al. announced that less than
half of children without dental insurance received preventive dental care visit in the previous year – i.e., in
2007 [14]. This result is in contrast with results of Yu
et al., who reported that dental insurance has a significant role in children’s dental services utilization such as
preventive dental visits [15]. However, insurance is not
the sole factor to assess the quality of dental care in a
society such that other factors such as oral health behaviors, age, sex, and level of education can also affect the
oral health status [16].
Iran, having an oil-dependent economy, is among the
lower-middle-income group countries [17]. The results

of a national survey in 2009 revealed that the share of
dental care was 15.5% of the total health costs of Iranian
households [18]. A cross-sectional study in Iran investigated the relationship between dental insurance and the
type of service received by Iranian dentate adults in
2011.Results showed that more than half of Tehranian
citizens with dental insurance had a dental visit within
the past 12 months [12].
In 2007, there were 71,330,916 health insurance booklets in Iran that exceeded the total population of the
country (i.e., 70,495,000),because some people had two
types of insurance while someothers did not have any
type ofinsurance coverage [19].
There are four large social insurance funds in Iran.
Under the supervision of the Ministry of Cooperation,
Labor, and Social Welfare, these funds are responsible for
defining packages of basic health benefits and annual tariff
adjustments for public and private sectors [18]. The most
important insurance companies in Iran are Medical
Health Care Services (MSIF) and Social Security
Organization (SSO). MSIF is a governmental corporation
that covers approximately 35 million people (i.e., government employees, rural households, students, lawyers, physicians and any non-insured volunteers) and the SSO is a
non-governmental company with 28 million coverage subjects including formal workers and their families. There
are also smaller insurance companies like Armed Forces
medical services insurance [18]. MSIF and SSO cover the
following basic dental cares for free: Dental visiting (including oral hygiene instruction,examination, and diagnosis, prescribing drugs and radiology, and requesting
laboratory tests) tooth extraction, fissure sealant, fluoride
therapy, and tooth scaling, and root planing.
Applicants of advanced dental services should buy
complementary dental insurance or pay out of pocket
[18]. In addition to the percentage of people with health
insurance coverage, quality of insurance coverage is an
important factor; for example, insurance with and without dental coverage has different effects. Results of a cohort study showed thatroutine dental prophylaxis in
people with dental coverage insurance was 52% more
than patients without dental coverage [20] Muddassir
Siddiqui (2013–2014), through a “Dental Health Screening Program Report” based on the different types of
insurance(i.e., Private, Family Health, and First Nation
and Inuit Branch), reported that students with dental
coverage had better oral health [21].
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Although there are a large number of related articles
evaluating the relationship between generalhealth insurance and related outcomes, studieson the relationship of
dental insurance and oral and dental health determinants are limited especially in Iran as a developing country. Thus,the present study was conducted to investigate
the relationship between types of complementary health
insurance and the frequency of dental visits as a determinant of oral health utilization in 15–64 years old
population of Tehran as independent variables.

Methods
Following the first round of Urban Health Equity Assessment and Response Tool project (Urban HEART) in
2008, the second round (Urban HEART-2) was conducted on November 2011, within the main framework
of WHO Center for Health Development (Kobe Center)
to track the changes over time. The present study is a
secondary data analysis ofthe second round of Urban
HEART-2 study. The main study aimed to measure inequalities in socio-economic determinants and health
status in Tehran [22]. Data analysis of the present study
was performed from December 2016 to April 2017.Ethics approval was obtained from the Research and Planning Center of Tehran Municipality in 2011 and Ethics
Committees ofIran University of Medical Sciences. Although in Urban HEART-2 survey data gathering was
conducted via a questionnaire, keeping the name of subjects, images, audiovisual recordings or videos relating to
an individual person in private, in the first page of the
questionnaire participants over the age of eighteen provided an informed written consent for participation in
the project and publication of results [16, 23].
Tehran as the capital and the largest city of Iranis the
23rd most populated city in the world. The area of this
metropolis is about 730 km2 such that it makes up about
16% of the total population of the country [24]. Tehran
is divided into 22 municipal districts and 370 neighborhoods. Socioeconomic status, lifestyle characteristics,
and other health determinants arediverse in different
districts of the city [24].
The Ethics Committee of TehranUniversity of Medical
Sciences approved this study. The participants signed informed consent forms prior to participationin thestudy [16].
Since the age and sex distribution was not proportionateto the population of Tehran, we used the analysis of the
complex sample of SPSS softwareto ensure the generalize
ability of the results to the Tehran population. To define
the complex sample plan, we used 22 districts and 368
neighborhoods as the first and second sampling strata, respectively. Due to security issues, six neighborhoods were
not available and multi-stage random sampling was performed forthe remaining 368 neighborhoods [22]. We
used blocks as a cluster. The weighting of each respondent
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was calculated and applied totheage and sex categories of
each district. Weighting was based on the national census
in 2011 [25].
The original data were collected using three sets of
questionnaires collecting the information of 34,000
households (118,000 individuals). Inclusion criteria were
being Tehran’s citizen, the ability to understand the
questionnaires, and ability to answer the questions. All
of 22 districts of the municipality and 368 neighborhoods of Tehran were considered as sample size. GIS
maps and software used to select households randomly.
Five two-day training workshops of 1240 interviewers
were held to train them on how to communicate with
the citizens and encourage them to participate in the
survey. In Urban HEART-2 study, there were three types
of questionnaires; type 1 questionnaires were completed
by all selected households in the blocks and the type2
ones (involving oral health questions) were completed
by selected individual in each household. The selected
individual was the available person who had the most information about the oral health status of household.
More than 24,400 participants responded to the oral
health questionnaire consisting of the utilization of dental services, oral health behaviors (using toothbrush and
toothpaste), and the number of teeth. According to the
purpose of the study, which was assessment of the relationship of dental insurance and utilization of dental services (number of dental visits in thelast year), data
cleaning was performed based on two main variables:
complementary health insurance and number of dental
visits in the last year.
After removing records with missing and invalid data
from 24,400 initial oral health-related datasets of urban
HEART-2 in Tehran, 17,252 subjects remained for data
analyses (response rate = 70.7).
In the present study, sociodemographic characteristics
(i.e., gender, age, marital status and education), complementary health insurance, oral health behaviors (i.e.,
toothbrush and toothpaste usage), having functional
dentition (i.e., participants with more than 20 teeth in
their oral cavity were considered to have a functional
dentition), and having dental pain were considered as
demographic and independent variables. On the other
hand, the number of dental visits in the last year (as a
dental service utilization index) was considered as the
dependent variable.
Dental visit as a dependent variable was defined as a
categorical variable with three categories (i.e., no dental
visit, one, and two or more dental visits in the last year).
Complementary health insurance as the main independent variable was defined as a categorical variable with
three categories (i.e., basic insurance, with complementary medical coverage and with dental coverage). At the
beginning of the statistical analysis, variables that may
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have been associated with dependent variables were
tested in a simple multinomial logistic regression and all
comparisons with P ≤ 0.20 were selected for multiple regression analysis. These variables are as follows: Education, Marital status, Behavior (Toothpaste usage and
Toothbrushing), Number of teeth, and Dental pain. Pvalues less than 0.05 were deemed statistically significant
in multiple regression analysis [26]. We checked the
probable interactions between tooth brushing and toothpaste usage as well.

Results
The study subjects consisted of 17,252 people from citizens of Tehran. The sociodemographic characteristics,
oral health behavior, and dental pain of the study population are presented in Table 1. Population age range
was between 15 and 64 years, with the mean age being
39.36 years; 49.4% (7858 people) were women and 64.9%
(n = 12,358) were married; 34.2% (n = 5230) had college
education. Of the total subjects, 86.0% (n = 14,709) were
with no complementary insurance while 7.2% (n = 1298)
had only complementary medical insurance without
dental insurance and 6.8% (n = 1245) had complementary dental insurance as well. Prevalence of no dental
visit in last year was 43.8% (n = 7572) while 26.1% (n =
4462) visited a dentist only once and 30.1% (n = 5218)
visited a dentist twice or more during this time. Tooth
brushing and toothpaste usage were high among subjects
as 92% of them announced that they brush their teeth
every day (one or more times) and use toothpaste regularly. Prevalence of having functional dentition (more
than 20 teeth) was 91.8% (n = 14,010) and prevalence of
having dental pain in the last year was 27.2% (n = 4702).
Distribution of frequency of dental visit as the main
dependent variable of our study among predictor variable is shown in Table 2.
In order to explore the relationship between the
demographic and other independent variables with the
frequency of dental visit as the main dependent variable,
first, we performed simple multinomial logistic regression analysis (Table 3). The variables for the multiple regression analysis model were selected based on
comparisons with P ≤ 0.20 and P values less than 0.05
were deemed statistically significant [26]. As shown in
Table 3, there was no significant relationship between
frequency of dental visit with gender and age and thus
they were not entered the multiple regression models.
Results of multivariable data analysis are shown in Table 4.
The dental visit was significantly more frequent in collegeeducated people in comparison with people with under
highschool diploma and people with a high-school diploma.
The frequency of dental visits in under high school
diploma educated people (OR = 0.66, CI: 0.58–0.75; pvalue < 0.001) and high school diploma degree (OR =
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Table 1 Sociodemographic characteristics, oral health behaviors
and dental pain in 15–64-year-olds
N

Percentagea

Male

7858

49.4%

Female

9394

50.6%

Under high-school diploma

6173

32.6%

High-school diploma

5796

33.1%

College education

5230

34.2%

12,358

64.9%

Variables
Demographic
Gender

Education

Marital status
Married
Separated or divorced

967

4.8%

Single

3734

30.3%

14,709

86.0%

With complementary medical coverage

1298

7.2%

With dental coverage

1245

6.8%

No visit

7572

43.8%

One visit

4462

26.1%

Two or more visits

5218

30.1%

Regularly

15,709

92.3%

Not regularly

1427

7.7%

No

1447

8.2%

Once or more

15,805

91.8%

Less than 20

1570

8.2%

More than 20

14,010

91.8%

No

12,549

72.8%

Yes

4702

27.2%

Dental insurance
Basic insurance

Behavior
Frequency of dental visits

Toothpaste usage

Tooth brushing

Number of teeth

Dental pain

a

Considering sampling weights (age and gender by districts)

0.86, CI: 0.76–0.98; p-value = 0.02) was lower than that
of university graduates. Also, the frequency of two or
more dental visits in the last year in people with under
high school diploma (OR = 0.60, CI: 0.54–0.68;p-value<
0.001) and those with high school diploma degree (OR =
0.80, CI: 0.71–0.89; p-value< 0.001) was lower than university graduates.
Frequency of dental visit was higher among married
people as a dental visit for once per year (OR = 1.17, CI:
1.04–1.32; p-value = 0.01) and 2 or more per year (OR =
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Table 2 Frequency distribution of dental visits according to the predictor variables
Variables

Frequency of dental visits
No visit n (%)

Once ayear n (%)

Twice or more peryear n (%)

Male

3475 (44.2)

2040 (26)

2343 (29.8)

Female

4097 (43.6)

2422 (25.8)

2875 (30.6)

Under high-school diploma

3103 (50.3)

1420 (23)

1650 (26.7)

High-school diploma

2488 (42.9)

1546 (26.7)

1762 (30.4)

College education

1964 (37.6)

1481 (28.3)

1785 (34.1)

Married

5243 (42.4)

3207 (26)

3908 (31.6)

Separated or divorced

487 (50.4)

214 (22.1)

266 (27.5)

Single

1752 (46.9)

988 (26.5)

994 (26.6)

Demographic
Gender

Education

Marital status

Dental insurance
Basic insurance

6606 (44.9)

3770 (25.6)

4333 (29.5)

With complementary medical coverage

498 (38.4)

357 (27.5)

443 (34.1)

With dental coverage

468 (37.6)

335 (26.9)

442 (35.5)

Not regularly

854 (59.8)

244 (17.1)

329 (23.1)

Regularly

6674 (42.5)

4191 (26.7)

4844 (30.8)

No

875 (60.5)

234 (16.2)

338 (23.4)

Once or more

6697 (42.4)

4228 (26.8)

4880 (30.9)

Less than 20

798 (50.8)

291 (18.5)

481 (30.6)

More than 20

5982 (42.7)

3765 (26.9)

4263 (30.4)

Pain

649 (27.6)

630 (26.8)

1075 (45.7)

No pain

6923 (46.5)

3831 (25.7)

4143 (27.8)

Behavior
Toothpaste usage

Tooth brushing

Number of teeth

Dental pain

1.28, CI: 1.14–1.44, p-value< 0.001) was higher among
married people in comparison to others. Data analysis
showed that dental visit was lower in people without
dental insurance in the last year.
The results of unadjusted complex samples logistic regression showed that people who had basic insurance in
comparison with people with dental complementary insurance, visited a dentist less frequently for both states
of dental visit: one visit (OR = 0.73,CI: 0.60–88; pvalue< 0.001) andtwice or more visits (OR = 0.68,CI:
0.56–0.82; p-value< 0.0011) during the last year.
According to the results, there was no significant difference between numbers of the dental visit in people
with medical complementary insurance compared to
those with basic insurance in once (p-value = 0.14) and
twice or more dental visit (p-value = 0.34).

The dental visit was significantly higher in people with
better oral health behavior (once a day and twice or more
a day brushing, and regular toothpaste usage). The frequency of once per year dental visit (OR = 0.44, CI: 0.36–
0.53; p-value< 0.001) and twice or more per year (OR =
0.57, CI: 0.49–0.68; p-value = 0.00) was higher in people
with once or more time daily brushing. Also, the regular
toothpaste users visit a dentist once per year and higher
than those who were not regular toothpaste users (OR =
0.48, CI: 0.40–0.58; p-value < 0.001) or have twice or more
visits per year (OR = 0.60, CI: 0.50–0.73; p-value < 0.001).
The dental visit was significantly greater in people with
functional dentition (more than 20 teeth). During the last
year, people with less than 20 teeth in their oral cavity in
comparison to people with more than 20 teeth had less onetime dental visit (OR = 0.61, CI: 0.51–0.73; p-value < 0.001)
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Table 3 Relationship between frequency of dental visits and independent variables in Tehran citizens: bivariate data analyses
Once a year vs. no visit

2 and more visits vs. no visit

ORa

95%CI

P-value

ORa

95%CI

P-value

Male

1.00

0.91–1.11

0.85

0.93

0.84–1.02

0.12

Female

1.00

Demographic
Gender

1.00

Education
Under high-school diploma

0.66

0.58–0.75

< 0.001

0.60

0.54–0.68

< 0.001

High-school diploma

0.86

0.76–0.98

0.02

0.80

0.71–0.89

< 0.001

College education

1.00

1.00

Marital status
Married

1.17

1.04–1.32

0.01

1.28

1.14–1.44

< 0.001

Separated or divorced

0.84

0.68–1.06

0.14

1.00

0.79–1.26

0.98

Single

1.00

1.00

Dental insurance
Basic insurance

0.73

0.60–0.88

< 0.001

0.68

0.56–0.82

< 0.001

With complementary medical coverage

0.82

0.63–1.07

0.14

0.87

0.66–1.16

0.34

With dental coverage

1.00

0.5–0.73

< 0.001

0.49–0.68

< 0.001

0.67–0.9

< 0.001

2.66–3.55

< 0.001

1.00

Behavior
Toothpaste usage
Not regularly

0.48

Regularly

1.00

0.40–0.58

< 0.001

0.60
1.00

Tooth brushing
No

0.44

Once or more

1.00

0.36–0.53

< 0.001

0.57
1.00

Number of teeth
Less than 20

0.61

More than 20

1.00

0.51–0.73

< 0.001

0.78
1.00

Dental pain
Pain

1.85

No pain

1.00

1.59–2.14

< 0.001

3.07
1.00

a

Unadjusted odds ratios were calculated by simple multinomial logistic regression considering complex sample analysis

and twice or more dental visits (OR = 0.78, CI: 0.67–0.90; pvalue < 0.001). People with dental pain experience visited a
dentist more frequently in the last year. People without history of dental pain had lower chances of visiting a dentist in
the last year, in both state of dental visit: once in year (OR =
1.85, CI: 1.59–2.14; p-value < 0.001) and twice or more visits
per year (OR = 3.07, CI: 2.66–3.55; p-value < 0.001).
No significant interactions were found; so, they were
not included in our analysis.

Discussion
The present study is aimed to investigate the relationship between types of complementary health insurance
and the frequency of dental visits as a determinant of
oral health utilization in 15 to 64 years old of Tehran

population as independent variables. The results showed
that the frequency of dental visits was significantly more
in people with complementary dental insurance, those
with regular tooth brushing and toothpaste usage habits,
married individuals, having more than 20 teeth, and
people with experience of dental pain.
The strong points and limitations of the main study
(i.e., Urban HEART-2) were evaluated and secondary
data were analyzed:
The present study, despite its large sample size and
multidisciplinary and well-designed method, had some
limitations:
– In addition to the cross-sectional design of the
study, time limitation of data collection (25 days
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Table 4 Relationship between frequency of dental visits and independent variables in Tehran citizens (multivariable data analysis)
Once a year vs. no visit

2 and more visits vs. no visit

OR*

95%CI

P-value

ORa

95%CI

P-value

0.70

0.61–0.8

< 0.001

0.60

0.52–0.69

< 0.001

High-school diploma

0.84

0.74–0.96

0.01

0.76

0.67–0.86

< 0.001

College education

1.00

1.39

1.22–1.58

< 0.001

1.15

0.87–1.51

0.32

0.79

0.65–0.96

0.02

1.01

0.77–1.32

0.96

0.67–1.1

0.24

0.49–0.75

< 0.001

0.71–0.98

0.03

3.23

2.77–3.78

< 0.001

1.00

0.65–0.96

Demographic
Education
Under high-school diploma

1.00

Marital status
Married

1.29

1.13–1.47

< 0.001

Separated or divorced

1.04

0.81–1.32

0.78

Single

1.00

1.00

Dental insurance
Basic insurance

0.78

0.64–0.95

0.01

With complementary medical coverage

0.90

0.69–1.17

0.42

With dental coverage

1.00

1.00

Behavior
Toothpaste usage
Not regularly

0.70

Regularly

1.00

0.57–0.88

< 0.001

0.86
1.00

Tooth brushing
No

0.57

Onceormore

1.00

0.46–0.7

< 0.001

0.60
1.00

Number of teeth
Less than 20

0.69

More than 20

1.00

0.57–0.83

< 0.001

0.83
1.00

Dental pain
Pain

1.87

1.6–2.19

< 0.001

No pain

1.00

0.64–0.95

a

Adjusted odds ratios were calculated by multiple multinomial logistic regressions considering complex sample analysis

across 22 districts of Tehran) led to enormous pressure on field surveyors. As a result, 8 neighborhoods
(out of 374) were omitted from data collection due
to non-residential or military blocks;
– Long and detailed questions made some respondents
refrain from completing questionnaires.
– The time of the survey was from morning to noon
(day time) and thus mainly woman (> 60%)
responded to the personality questionnaires. In
Urban HEART-2, the same households or blocks
that had been involved in Urban HEART − 1 were
not followed.
Various strategies have been developed to modify the
mentioned limitations that are available in the Urban
HEART-2 papers [22].
In the present study, despite the large sample size,
missing data posed a limitation. As mentioned, more

than 24,400 participants responded to the oral health
questionnaire consisting of utilization of dental services, oral health behaviors (using toothbrush and
toothpaste), and number of teeth. According to the
purpose of the study, which was evaluation of the
relationship between dental insurance and utilization
of dental services, data cleaning was performed
based on two main variables: complementary health
insurance and number of dental visits in the last
year. After removing records with missing and invalid data, 17,252 subjects remained for data analyses
(response rate = 70.7). The high number of missing
data could affect the results of the study considered
as a limitation.
Other predictors that were not evaluated in our study,
such as the reason fordental visit avoidance, should be
considered independently to clarify the significant relationship betweendental visits and dental insurance. This
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can be considered as another limitation of our study and
should be addressed in future studies.
Some studies confirmed the positive effectof the dental
visit on various components of oral and dental health
such as better dental status, tooth loss, and higheroral
health-related quality of life [27, 28].
In the present study, there was no significant difference between age and sex in oral health utilization (frequency of dental visits). In agreement with our findings,
Blasi et al. (2018) inthe US found that there was no association between dental care utilization and age and gender [29]. In some studies, significant differences were
identified between demographic status (age and sex) and
dental care utilization in various social groups. Nazliel
et al. (2012) announced that there were no gender-based
differences in frequency of dental visits in elderly population in Ankara [30].
Our results showed that the frequency of yearly dental
visit was higher in people with university education. One
study in Brazil showed that the probability of dental service utilization was higher among people with more than
8 years of education [31]. Another study in South Korea
revealed that higher level of education wasa ssociated
with a higher prevalence of preventive dental visits [32].
Also, in the middle-aged and elderly population of
northeast China, the level of education was positively
associated with the frequency of dental visits [33].
Elsewhere, a positive relationship has been reported
between the frequency of dental visits and educational
level [34, 35]. Our results showed that married people
had more dental visits during the last year. In agreement with our results, some studies have shown that
the frequency of dental visitswas influenced by marital
status [36, 37] while some others did notreport such
a correlation [38, 39].
Our results showed that people with dental insurance
had more dental visits during the last year. Dental insurance has been addressed as a factor with a positive
association with the use of dental services [40]. For
decades, dental researchers mentioned that there was
a relationship between dental insurance and frequency
of dental visits. Manski et al. (1987) reported that
dental insurance is an essential predictor of dental
care utilization [41]. To date, the relationship between
dental insurance and frequency of dental visits has
been a matter of debate [42].
In a previous study, 82%of the population with dental
insurance had dental visits at least twice a year [43]
while in our study, 62%of the population with dental insurance visited a dentist at least once during the last
year. Most previous studies haveacknowledged the significant relationship of dental insurance with frequency of dental visits but some studies suggest the
role of more important factors. One study
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reportedthat having health insurance did not ensure
more frequent dental visits [44].
In our study, oral health behaviors such as toothbrushing and toothpaste usage were evaluated. The
results showed that the mentioned two variables had
a significant effect on the final model (independently
and with no interaction) and consequently both of
them were positively correlated withthe frequency of
dental visits. The results of some studies were in line
with our findings while some others were not. Hill
et al. showed that the pattern of dental visits was associated with the frequencyof tooth brushing [45]. In
a study in Santiago (Chile), Lopez et al.reported that
behavioral factors were independently related to the
frequency of dental visits [46].
The results of a Brazilian study showed that there was
a positive relationship between functional dentition and
frequency of dental visits in the previous 12 months,
which confirmed our results [47]. Evaluation of determinants of dental service utilization in a communitydwelling elderly Japanese population showed that the
higher number of remaining teeth was a significant predictor of dental care utilization during the last year as a
regular dental visit was associated with a higher number
of existing teeth [48].
Several studies confirmed the significant relationship
between dental pain and dental visit and addressed a
strong association between dental visits and dental pain
[49, 50].
Given that Iran is considered a low-middle income
country and because of a considerable share of dental
care from the total health cost of each household
(15.5%), dental insurance can increase dental visits.
Also, it can change the present treatment-based approach of dental visits to a prevention-focused one,
leading to the improved oral health status and reduced costs of dental care.
It is noteworthy that other predictors, such as the
reason of dental visit avoidance, were not evaluated
in our study and thus should be considered independently to clarify the significant relationship of dental
visits and dental insuranceand addressed in future
studies.

Conclusion
In agreement with our study, other studies have demonstrated that dental insurance has a positive association with dental service utilization. Based on the
obtained results, individuals with dental insurance
were more likely than their uninsured counterparts to
visit a dentist; however, this association was independently influenced by other predictors. Development of dental insurance should be considered in
Iran and concurrently other factors of dental visits
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avoidance should be evaluated and eliminated. Finally,
the development of dental insurance leads to an increase in the frequency of dental visits. In this regard,
further attempts are needed to shift insured people
from treatment focused dental visits to a preventive
focused one.

4.

Abbreviation
Urban HEART: Urban Health Equity Assessment and Response Tool

6.

Acknowledgments
Authors are grateful to all families and individuals that took apart in the
study and people who were involved in data collecting via completion of
questionnaires.
We thank the Social and Cultural Affairs Deputy of the Municipality of
Tehranforfundal, scientific, and executive supports.
Our thanks go to Professor Ahmad Ali Noorbala and Professor Mohammad
Reza Vaez-Mahdavi for their attempts.

3.

5.

7.

8.

9.
Authors’ contributions
MRB made contributions to the conceptual design of the work, helped in
the acquisition, analysis, and interpretation of data and also drafted the work
and revisedearly drafts and submitted the manuscript. ARS made
contributions to the conceptual design of the work, helped in acquisition,
analysis, interpretation of data and also drafted the work and revisedearly
drafts and submitted the manuscript. MAL as the representative of the Social
and Cultural Affairs Deputy of the Municipality of Tehran made substantial
contributions to the conceptual design of the work, questionnaire designing,
data collection, and data entry. HH made a substantial contribution to
acquisition, analysis, and interpretation of data and helped in writing the
paper. AJ had a strong role in supervision of project and made contributions
to the conceptual design of the work and drafted the work and
substantively revised it. All authors read and approved the final manuscript.
Funding
No funding was obtained for this study.

10.

11.
12.

13.

14.

15.
16.

Availability of data and materials
Based on a mutual agreementbetween researchers and Social and Cultural
Affairs Deputy of the Municipality of Tehran, the datasets used and/or
analyzed during the present study are not publicly available. However, it will
be available from the corresponding author for a reasonable request.

17.
18.

Ethics approval and consent to participate
The present study was approved by the Ethics Committee of Tehran
University of Medical Sciences.

19.

Consent for publication
Not Applicable.

20.

Competing interests
The authors declare that there are not any competing interests.
Author details
1
Department of Community Oral Health, School of Dentistry, Tehran
University of Medical Sciences, Tehran, Iran. 2Research Center for Caries
Prevention, Dentistry Research Institute, Tehran University of Medical
Sciences, Tehran, Iran. 3Oncopathology Research Center, Iran University of
Medical Sciences, Tehran, Iran.

21.
22.

23.

Received: 16 August 2018 Accepted: 10 September 2019

24.

References
1. Oziegbe EO, Esan TA. Prevalence and clinical consequences of untreated
dental caries using PUFA index in suburban Nigerian school children. Eur
Arch Paediatr Dent. 2013;14(4):227–31.
2. Sheiham A, Maizels J, Cushing A, Holmes J. Dental attendance and dental
status. Community Dent Oral Epidemiol. 1985;13(6):304–9.

25.
26.
27.

Macek MD, Cohen LA, Reid BC, Manski RJ. Dental visits among older U.S.
adults, 1999: the roles of dentition status and cost. J Am Dent Assoc. 2004;
135(8):1154–62 quiz 65.
Bagewitz IC, Soderfeldt B, Palmqvist S, Nilner K. Dental care utilization: a
study of 50- to 75-year-olds in southern Sweden. Acta Odontol Scand. 2002;
60(1):20–4.
Fonseca EPD, Frias AC, Mialhe FL, Pereira AC, Meneghim MC. Factors
associated with last dental visit or not to visit the dentist by Brazilian
adolescents: a population-based study. PLoS One. 2017;12(8):e0183310.
Lambert MJ, Vanobbergen JSN, Martens LC, De Visschere LMJ.
Socioeconomic inequalities in caries experience, care level and dental
attendance in primary school children in Belgium: a cross-sectional survey.
BMJ Open. 2017;7(7):e015042.
Manski R, Moeller J, Chen H, Widstrom E, Listl S. Disparity in dental
attendance among older adult populations: a comparative analysis across
selected European countries and the USA. Int Dent J. 2016;66(1):36–48.
Brinda EM, Kowal P, Attermann J, Enemark U. Health service use, out-ofpocket payments and catastrophic health expenditure among older people
in India: the WHO study on global AGEing and adult health (SAGE). J
Epidemiol Community Health. 2015;69(5):489–94.
Doetinchem O, Guy C, David E. Thinking of introducing social health
insurance. Ten WHO; 2004.
Kazungu JS, Barasa EW. Examining levels, distribution and correlates of
health insurance coverage in Kenya. Tropical Med Int Health. 2017;22(9):
1175–85.
Barnes AJ, Hanoch Y. Knowledge and understanding of health insurance:
challenges and remedies. Isr J Health Policy Res. 2017;6(1):40.
Lu N, Samuels ME, Wilson R. Socioeconomic differences in health: how
much do health behaviors and health insurance coverage account for? J
Health Care Poor Underserved. 2004;15(4):618–30.
Wilper AP, Woolhandler S, Lasser KE, McCormick D, Bor DH, Himmelstein
DU. Health insurance and mortality in US adults. Am J Public Health. 2009;
99(12):2289–95.
Lewis C, Mouradian W, Slayton R, Williams A. Dental insurance and its
impact on preventive dental care visits for US children. J Am Dent Assoc.
2007;138(3):369–80.
Yu ZJ, Elyasi M, Amin M. Associations among dental insurance, dental visits,
and unmet needs of US children. J Am Dent Assoc. 2017;148(2):92–9.
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;9(4):542–50.
Mottaleb KA. Determinants of foreign direct investment and its impact on
economic growth in developing countries; 2007.
Jadidfard M-P, Yazdani S, Khoshnevisan M-H. Social insurance for dental care
in Iran: a developing scheme for a developing country. Oral Health Dent
Manag. 2012;11(4):189–98.
Ibrahimipour H, Maleki MR, Brown R, Gohari M, Karimi I, Dehnavieh R. A
qualitative study of the difficulties in reaching sustainable universal health
insurance coverage in Iran. Health Policy Plan. 2011;26(6):485–95.
Bonwell PB. COHORT MEMBERSHIP, Dental insurance and utilization of
dental services in adults age 47 and OVER receiving dental care at VIRGINIA
commonwealth UNIVERSITY’S school of DENTISTRY. 2012.
Siddiqui M. Dental Health Screening Program Report.
Asadi-Lari M, Vaez-Mahdavi MR, Faghihzadeh S, Cherghian B, Esteghamati A,
Farshad AA, et al. Response-oriented measuring inequalities in Tehran:
second round of UrbanHealth equity assessment and response tool (urban
HEART-2), concepts and framework. Med J Islam Repub Iran. 2013;27(4):236–
48.
Momeni Z, Pakdaman A, Asadi-Lari M, Vaez-Mahdavi M, Shamshiri A, Hessari
H. Dental pain and its determinants in an adult population in Tehran, Iran,
urban HEART-2. Community Dent Health. 2016;33(3):232–6.
Gohari K, Parsaeian M, Sheidaei A, Rahimzadeh S, Baghestani AR,
Pourhoseingholi MA, et al. Equity chasm in megacities: five leading causes
of death in Tehran. Arch Iran Med. 2015;18(10):622–8.
census - population-and-housing / results census 2011 2011. Available from:
https://www.amar.org.ir/General.
Szklo M. Beyond the basics. Third edition ed2014.
Astrom AN, Ekback G, Ordell S, Nasir E. Long-term routine dental
attendance: influence on tooth loss and oral health-related quality of life in
Swedish older adults. Community Dent Oral Epidemiol. 2014;42(5):460–9.

Rostam Beigi et al. BMC Health Services Research

(2019) 19:678

28. Montero J, Albaladejo A, Zalba JI. Influence of the usual motivation for
dental attendance on dental status and oral health-related quality of life.
Med Oral Patol Oral Cir Bucal. 2014;19(3):e225–31.
29. Blasi PR, Krakauer C, Anderson ML, Nelson J, Bush T, Catz SL, et al. Factors
associated with future dental care utilization among low-income smokers
overdue for dental visits. BMC Oral Health. 2018;18(1):183.
30. Nazliel HE, Hersek N, Ozbek M, Karaagaoglu E. Oral health status in a group
of the elderly population residing at home. Gerodontology. 2012;29(2):
e761–7.
31. Silva AE, Langlois Cde O, Feldens CA. Use of dental services and associated
factors among elderly in southern Brazil. Rev Bras Epidemiol. 2013;16(4):
1005–16.
32. Park HJ. Lee JH. Changes in dental care access upon health care benefit
expansion to include scaling. 2016;46(6):405–14.
33. Liu L, Zhang Y, Wu W, Cheng R. Characteristics of dental care-seeking
behavior and related sociodemographic factors in a middle-aged and
elderly population in Northeast China. BMC Oral Health. 2015;15:66.
34. Bayat F, Vehkalahti MM, Heikki T, Zafarmand HA. Dental attendance by
insurance status among adults in Tehran, Iran. Int Dent J. 2006;56(6):338–44.
35. Guiney H, Woods N, Whelton H, Morgan K. Predictors of utilisation of dental
care services in a nationally representative sample of adults. Community
Dent Health. 2011;28(4):269–73.
36. Osterberg T, Lundgren M, Emilson CG, Sundh V, Birkhed D, Steen B.
Utilization of dental services in relation to socioeconomic and health factors
in the middle-aged and elderly Swedish population. Acta Odontol Scand.
1998;56(1):41–7.
37. McGrath C, Yeung CY, Bedi R. Are single mothers in Britain failing to
monitor their oral health? Postgrad Med J. 2002;78(918):229–32.
38. Manski RJ, Goldfarb MM. Dental utilisation for older Americans aged 55-75.
Gerodontology. 1996;13(1):49–55.
39. Gironda MW, Maida C, Marcus M, Wang Y, Liu H. Social support and dental
visits. J Am Dent Assoc. 2013;144(2):188–94.
40. Brennan DS, Luzzi L, Roberts-Thomson KF. Dental service patterns among
private and public adult patients in Australia. BMC Health Serv Res. 2008;8:1.
41. Manski RJ. Practice options and decision making for dental students. J Dent
Educ. 1987;51(10):603–6.
42. Reddy LS, Doshi D, Reddy BS, Kulkarni S, Reddy MP, Satyanarayana D, et al.
Self-reported obstacles to regular dental care among information
technology professionals. J Clin Diagn Res. 2016;10(10):Zc132–zc7.
43. Eklund SA. The impact of insurance on oral health. J Am Coll Dent. 2001;
68(2):8–11.
44. Marin GH, Urdampilleta P, Zurriaga O. Determinants of dental care
utilization by the adult population in Buenos Aires. Med Oral Patol Oral Cir
Bucal. 2010;15(2):e316–21.
45. Hill KB, Chadwick B, Freeman R, O'Sullivan I, Murray JJ. Adult dental health
survey 2009: relationships between dental attendance patterns, oral health
behaviour and the current barriers to dental care. Br Dent J. 2013;214(1):25–
32.
46. Lopez R, Baelum V. Factors associated with dental attendance among
adolescents in Santiago, Chile. BMC Oral Health. 2007;7:4.
47. Chalub LL, Martins CC, Ferreira RC, Vargas AM. Functional dentition in
Brazilian adults: an investigation of social determinants of health (SDH)
using a multilevel approach. PLoS One. 2016;11(2):e0148859.
48. Ohi T, Sai M, Kikuchi M, Hattori Y, Tsuboi A, Hozawa A, et al. Determinants
of the utilization of dental services in a community-dwelling elderly
Japanese population. Tohoku J Exp Med. 2009;218(3):241–9.
49. Santiago BM, Valenca AM, Vettore MV. Social capital and dental pain in
Brazilian northeast: a multilevel cross-sectional study. BMC Oral Health. 2013;
13(2).
50. Yuen HK, Wiegand RE, Hill EG, Magruder KM, Slate EH, Salinas CF, et al.
Factors associated with toothache among African American adolescents
living in rural South Carolina. Soc Work Public Health. 2011;26(7):695–707.

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

Page 10 of 10

