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Abstract

Background: The present study set to describe the socioeconomic inequality associated with oral hygiene

behavior among Iranian pediatric population.

Methods: A representative sample of 13486 school students aged 6–18 years was selected through multistage

random cluster sampling method from urban and rural areas of 30 provinces in Iran. Principle Component Analyses

(PCA) correlated variables summarized as socioeconomic status (SES). Association of independent variables with

tooth brushing was assessed through logistic regression analysis. Decomposition of the gap in tooth brushing

between the first and fifth SES quintiles was assessed using the counterfactual decomposition technique. To assess

the relation between tooth brushing and each socioeconomic category, Concentration Index (C) and the slope

index of inequality (SII) were used, representing the linear regression coefficient.

Results: The participation rate was 90.6 % (50.7 % boys and 75.6 % urban inhabitants). The mean age of participants

was 12.47 ± 3.36 years. The frequency of tooth brushing increased across SES quintiles, prevalence of tooth brushing

between the first and fifth quintile, under 20 % difference, increased from 58.22 (95 % CI: 56.24,60.20) to 78.61

(95 % CI: 77.00,80.24). Only 3 % of the difference is explained by the factors considered in the study, and 17 %

remained unknown. Residence area, family size, and smoking status made a significant contribution to the gap

between the first and last SE groups. Residence area [ −2.01 (95 % CI: −3.46, −0.55)] was along the maximum

levels of gaps between SE categories.

Conclusions: The findings revealed a socio-economic inequality in oral health behavior in Iranian children and adolescents.

Also, factors influencing oral health are addressed to develop and implement complementary public health actions.
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Background

Through widespread health measures, families with lower

socioeconomic status (SES) have higher rates of diseases

and disabilities such as cardiovascular disease, cancer, dia-

betes, and birth defects [1–3]. These health inequalities

originate from different factors such as health behavior

since lower socioeconomic individuals have possibly more

unhealthy behaviors [1–3].

According to Surgeon General’s Report on Oral Health

[4], there are disparities in oral health, where people with

lower SES are more susceptible to oral diseases such as

dental caries, periodontal disease, and oral cancer. Studies

indicate significant increase in the differences in the oral

health status between individuals with high and low SES

[5]. Also, children with different SES have various forms

of food consumption and oral health practices such as

tooth brushing. These differences could be considered as

mediators of the relationship between SES and oral health,

which are essential to address the oral health inequality

and improvement of children [6].

There are limited evidence-based studies on measuring

oral health inequalities. Most studies have only evaluated

the association between lower SES and caries, without

assessing the reason for such associations [7–11]. There-

fore, it is very little known about specific oral hygiene

behaviors such as tooth brushing in families with differ-

ent SES [12, 13]. According to a national study, Iran has

equal or higher oral health habits compared with other

countries specially in tooth brushing; the frequency was

found more in girls than boys and more in urban areas

than rural areas [14].

There is a strong need for studies to evaluate the rela-

tionship between SES and oral health for identifying par-

ticular behavioral factors associated with SES, contributing

to the risk of dental caries. Thus, the present study set to

describe the socioeconomic inequality associated with oral

hygiene behavior among children and adolescents popula-

tions in Iran. It is believed that the results may help to

support effective evidence-based policies and interven-

tions to improve oral health status in Iran.

Methods

The findings are derived from the results of fourth round

of comprehensive national survey of a school-based sur-

veillance system entitled “Childhood and Adolescence

Surveillance and Prevention of Adult Non-communicable

Disease” (CASPIAN-IV) study (2011–2012). The details of

the study has been previously described [15], here, essen-

tials are pointed in brief.

Study population

To assess the socioeconomic inequality in oral health

behavior of Iranian children and adolescents, the data of

13,486 students aged 6–18 years were used, selected

through multistage cluster sampling method from rural

and urban areas of 30 provinces of Iran.

Eligible schools for the study were stratified accord-

ing to information bank of Ministry of Education

through multistage cluster sampling method (48 clus-

ters of 10 students in each province). Stratification

was performed according to school grade (elementary,

middle-, and high school) and residence area (urban,

rural). Three targeted age groups were; 6–9.9, 10–

13.9, and 14–18 years. Considering the potential

probability for loss of samples and confound data, the

sample reached 14,880. Participants who had

complete data were included in the study.

Data gathering

A trained team of expert health care providers conducted

all examinations and inquiry processes under standard

protocols and calibrated instruments. Following the World

Health Organization (WHO), global school-based student

health survey (GHSH) instructions, the data were re-

corded in checklists, and validated questionnaires were

completed for all participants. To assess the highest data

quality in multi-center data gathering, all different levels

of quality assurance were exactly supervised by Data and

Safety Monitoring Board [15].

Definition of terms

Oral health behaviors: Oral health behaviors refer to

tooth brushing.

Demographic information: Demographic information

includes the age, sex, residence area, birth order, family

based characteristics, family history of chronic diseases

(hypertension, dyslipidemia, diabetes, and obesity),

parental level of education, possessing a family private

car, and type of home, completed for all participants

through an interview with parents or children.

Socioeconomic status (SES): To determine the SES of

participants, the methodology approved previously in the

Progress in the International Reading Literacy Study

(PIRLS) for Iran was used. Using principle component

analysis (PCA), parents’ education, parents’ job, possessing

private car, school type (public/private), type of home

(private/rented), and having a personal computer variables

were summarized under one main component,

categorized into five quintiles. Through an ascending

grade, the first quintile was defined as the “lowest SES”

and the fifth quintile as the “highest SES” groups.

Smoking status: Smoking was categorized into three

groups; active, passive, and smoking exposure. A person

who smoked at least one cigarette a day (seven cigarettes

per week) was considered an active smoker. Students
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who reported smoker people in their living environment

were considered passive smokers. Smoking exposure was

defined as active or passive smoking or both.

Tooth brushing: General characteristics of the

participants were categorized under the categories of

self-reported frequency of tooth brushing including

more than once a day, once a day, once a week, rarely,

and never [14, 16]. For statistical analysis, tooth brush-

ing was considered as a binary variable; more than once

a day and once a day were considered as positive tooth

brushing behaviors, and other options were analyzed as

negative tooth brushing behaviors. More details regard-

ing the variables’ scale are given in Appendix.

Ethical concerns

The study protocol was reviewed and approved by Ethics

Committees of Tehran University of Medical Sciences

and Isfahan University of Medical Sciences. Participation

for the invited was voluntary. After compete explaining

the study aims and protocols, written consent and verbal

assent were obtained from the students.

Statistical analysis

To provide practical information for better health planning,

to study the differences between the groups, to determine

practical wage differences between two groups explained by

group differences in productivity characteristics, and also to

clear a residual part that cannot be accounted by such dif-

ferences in wage determinants, Blinder–Oaxaca decompos-

ition was used for linear regression models [17–19]. This

method is based on two regression models, fitted separately

for the two population groups (in this study, high and low-

economic groups) [20].

YH ¼ βXH þ εH ð1Þ

YL ¼ βXL þ εL ð2Þ

Y is the outcome variable; β is the coefficient including

the intercept; X is the explanatory variable, and ε is the

error. The gap between the two groups is:

yH− yL ¼ XH−XL

� �

βH þ XL βH−βL
� �

ð3Þ

and

yL− yH ¼ XH−XL

� �

βL þ XH βH−βL
� �

ð4Þ

The first part of the right hand side of the above equa-

tions is the observable difference in the variables in the

two groups (the endowment or explained component),

and the second part is related to the differences in the

variable coefficients in the two groups (the coefficient or

unexplained component). This technique divides the gap

between the mean values of an outcome into two com-

ponents. The “explained or endowment” component

arises because of differences in the groups’ characteris-

tics, such as differences in region or family size. An “un-

explained or coefficient” component is attributed to

different influences of these characteristics in each group

[21]. To perform the decomposition, a logistic regression

model was constructed with independent variables in

each economic group to determine the regression coeffi-

cients (β) as the main effect and its interaction with

other independent variables.

Using Principle Component Analyses (PCA), variables

including parents’ education, parents’ job, possessing

private car, school type (public/private), type of home

(private/rented), and having personal computer are

summarized as SES [22, 23]. Association of independent

variables with tooth brushing is assessed through logistic

regression analysis and presented by crude and adjusted

OR (95 % CI). Decomposition of the gap in tooth brushing

between the first and fifth quintiles of SES was evaluated

using the counterfactual decomposition technique which

is widely used to study mean outcome differences between

groups [18, 24, 25].

To investigate the association of tooth brushing in

each socioeconomic category, on the basis of the distri-

bution of tooth brushing versus the distribution of SES,

Concentration Index (C) was used, showing how SES in-

equality in some health outcome variables exists and

how distributed at one point [26, 27]. The Slope Index of

Inequality (SII) represented the linear regression coefficient;

it reveals the relation between the levels of frequency of

tooth brushing in each socioeconomic category hierarchical

ranking. Hence, targeted variable is created from a series of

values according to different SES categories along with a

range, and all individuals in population changes are consid-

ered along with different SES categories [27, 28]. Statistical

measures were assessed using survey data analysis methods

in the Stata version 11.1 (Stata Corporation, College Sta-

tion, TX, USA). Using the method described by Jann [29],

the Oaxaca command was ran in version 10 of the

Stata software (Stata Corporation, College Station, Texas).

P < 0.05 was considered as statistically significant.

Results

From 14880 invited students, 13486 participants com-

pleted all required data (participation rate: 90.6 %). The

average age range was 12.47 ± 3.36 years, without any

significant difference between girls and boys. There were

6640 (49.2 %) girls and 75.6 % urban area residents.

The prevalence of tooth brushing had an ascending

trend according to socioeconomic quintiles (Fig. 1).

Results revealed that through an increasing pattern of

tooth brushing prevalence along with the SES quintiles,

tooth brushing prevalence between the first and fifth

quintile, under 20 % difference, increased from 58.22

(95 % CI: 56.24, 60.20) to 78.61 (95 % CI: 77.00, 80.24).
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SII presented an adverse association between SES and

oral health-related behaviors (coefficient: −0.24 (95 % CI:

−0.34, −0.14)). Moreover, based on the estimated concen-

tration index of 0.06 (SD = 0.003), poor oral health-related

behaviors were most probable in low socioeconomic

levels. Table 1 shows SES inequality in tooth brushing

prevalence in Iranian children and adolescents.

Considering the analysis of independent variables, indi-

viduals in quintile 5 families had significantly higher tooth

brushing prevalence compared with those counterparts in

quintile 1 (OR: 2.71; 95 % CI: 2.39, 3.07). Participants with

higher order of birth (third and more), larger family size

(>4), compared with their counterparts, had less prevalence

of oral health behaviors (24 % and 22 %, respectively).

As Also, living in rural areas was adversely associated

with less prevalence of tooth brushing (OR:0.67; 95 %

CI: 0.61, 0.72). And the prevalence of tooth brushing

was 2.31 (95 % CI: 2.15, 2.49) times more in girls. There

was a less chance of increase in tooth brushing with in-

crease of population age (OR: 1.04; 95 % CI: 1.02, 1.05).

All categories of smoking status increased the chance of

poor oral health behaviors’ (P for trend < 0.001) (Table 2).

To evaluate the relationship between SES and oral

health for identifying particular factors associated with

SES that contribute to the risk of dental caries, analysis

of the socio-economic factors which cause the gap in

tooth brushing between the first and fifth quintiles showed

that only 3 % of the difference was explained by the factors

considered in the study, and 17 % remained unknown.

Residence area, family size, and smoking status made a

significant contribution to the gap between the first

and last SES groups. Residence area ( −2.01 (95 % CI:

−3.46, −0.55)) was along with the maximum levels of

gaps between SES categories.

Associations of independent variables with tooth brush-

ing in logistic regression analysis are provided in Table 3.

Discussion

This study demonstrated considerable differences in oral

health-related behaviors between high and low SES groups

of Iranian children and adolescents; thus, the prevalence

of tooth brushing increased with improvement of SES.

There was 20 % difference in prevalence of tooth brush-

ing between the first and fifth quintiles. In addition, individ-

uals in quintile 5 families had significantly higher odds of

tooth brushing compared with those in quintile 1 families.

The association between birth order, family size, and

living area with tooth brushing showed that children and

Fig. 1 The prevalence of tooth brushing according to socioeconomic quintiles in Iranian children and adolescents: the CASPIAN IV study

Table 1 Socioeconomic inequality in teeth brushing prevalence in Iranian children and adolescents: the CASPIAN IV study

Outcome Q1
Prevalence
[95 % CI]

Q2
Prevalence
[95 % CI]

Q3
Prevalence
[95 % CI]

Q4
Prevalence
[95 % CI]

Q5
Prevalence
[95 % CI]

Total
Prevalence
[95 % CI]

SII
[95 % CI]

C (SD)

Tooth
brushing

58.22
(56.24,60.20)

63.45
(61.26,65.59)

65.54
(63.43,67.58)

69.83
(67.6,71.97)

78.61
(77.00,80.24)

66.99
(65.72,68.24)

−0.24
(−0.34,−0.14)

0.06
(0.003)

CI confidence interval, Q quantile, SII slope index of inequality, C concentration index, SD standard deviation
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adolescents with higher order of birth and larger family

size brushed less frequently, 24 % and 22 %, respectively,

as well as those living in rural areas (33 %). In contrast,

tooth brushing was 2.31 times more prevalent in girls;

with increasing the age of population, the odds of tooth

brushing increased. Moreover, analysis of the socio-

economic factors, which causes the gap in tooth brushing

between the first and fifth quintiles, showed that only 3 %

of the difference was explained by the factors considered

in the study; however, 17 % remained unknown.

Most studies confirm the association between socio-

economic status and dental caries in children and adoles-

cents [7–11, 30–32]. In a study conducted in Scotland, the

inequalities in tooth brushing were examined among ado-

lescents, revealing that socio-economic inequalities in tooth

brushing were significant for both boys and girls at all ages

[12]. Mashoto provided a survey on socio-demographic dis-

parity in oral health among adolescents in Tanzania; adoles-

cents in the poorest wealth category presented poor oral

hygiene behavior who were more frequently no users of

tooth brushing compared with the least poor wealth cat-

egory [13]. In another study in Belgium, oral health-related

lifestyle behaviors were investigated among children and

adolescents, showing that children from lower-SES families

had less frequent tooth-brushing [33]. Some studies in the

United Kingdom had similar findings. It was found that

children in lower socio-economic families were more

likely to have late tooth brushing and brush less fre-

quently [34–36].

On the other hand, oral health behaviors of chil-

dren in low and high socioeconomic status families

were evaluated for a period of 9 years in a study con-

ducted in Iowa. In contrast, it was shown that there

were virtually no differences at any time point be-

tween the two groups regarding tooth-brushing fre-

quency [37].

Third National Oral Health Survey among 5-year-olds

in four Chinese provinces revealed a significant gradient

in children’s Decayed, Missing, and Filled Teeth (DMFT)

by household income which increased from 2.63 in the

Table 2 Association of independent variables and teeth brushing in logistic regression analysis

Variables Crude OR (95 % CI) P-value Adjusted OR (95 % CI) P-value

SES (Q1)

Q2 1.28 (1.14, 1.43) <0.001 1.19 (1.05,1.35) < 0.001

Q3 1.40 (1.25,1.57) < 0.001 1.30 (1.14,1.48) < 0.001

Q4 1.71 (1.52,1.92) <0.001 1.53 (1.32,1.78) <0.001

Q5 2.71 (2.39, 3.07) < 0.001 2.45 (2.08,2.90) < 0.001

Birth order (first)

Second 0.90 (0.82,0.98) 0.03 0.97 (0.88,1.08) 0.69

Third 0.74 (0.66,0.82) <0.001 0.89 (0.78,1.01) 0.09

Fourth and more 0.76 (0.68,0.84) < 0.001 1.01(0.89,1.15) 0.80

Sex (Boy)

Girl 2.31(2.15, 2.49) <0.001 2.40 (2.15,2.68) <0.001

Region (urban)

Rural 0.67 (0.61,0.72) <0.001 0.85 (0.74,0.97) 0.02

Family size (<4)

>4 0.78 (0.73,0.84) <0.001 0.90 (0.82,0.98) 0.04

Sweetened beverages (non-daily)

daily 0.70 (0.62, 0.80) <0.001 0.82(0.70,0.95) 0.01

Living with parent (none of them)

One of them 1.30 (0.91,1.86) 0.14 1.50 (0.93,2.42) 0.09

Both of them 1.43 (1.05,1.97) 0.02 1.36 (0.92,2.02) 0.11

Smoking status (no smoker)

Only passive smoker 0.74 (0.68,0.80) < 0.001 0.76 (0.70,0.83) < 0.001

Only active smoker 0.39 (0.25, 0.61) < 0.001 0.45 (0.27, 0.73) 0.001

Passive and active smoker 0.53 (0.41,0.70) <0.001 0.60(0.45,0.79) <0.001

Age (year) 1.04 (1.02, 1.05) <0.001 1.03 (1.02,1.05)a <0.001

aStatistically significant

OR odds ratio, CI confidence interval, Q quantile, FH family history
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highest income group to 4.70 in the lowest income

group. It was considerable that parental education was

not significantly related to childhood dental caries [38].

Another study on adolescent sample of Pennsylvania

showed that lower SES was associated with higher

prevalence of DMFT and severe caries. Lower SES was

associated with lower rates of brushing, less use of sealants,

and receiving less recent dental services [39]. Using seven

comparable cross-sectional data of nationally representative

samples of 11- to 15-year-olds in Denmark, the absolute so-

cial inequality increased from 7.7 % in 1991 to 14.6 % in

2014 as the prevalence difference between low and high

social class. The relative social inequality assessed by odds

ratios for infrequent tooth brushing also increased from

1991 to 2014 [40]. Regarding the related factors, an investi-

gation on 11- to 15-year-olds in Denmark revealed that,

comparing with girls, boys in lower social class had

higher odds ratio of infrequent tooth brushing than

girls: 1.98 (95 % confidence interval 1.62–2.41) vs.

1.80 (1.53–2.24). Also, immigrants and descendants

had higher odds compared to adolescents of Danish

origin. Analyses of the combined effect of social

class and migration status showed that the social

gradient in tooth brushing habits among ethnic

Danes was not found among groups of immigrants

and descendants [41].

Considering other studies, analysis of oral health

behaviors changes over time in Brazilians revealed

that the prevalence of oral health behaviors followed

an increasing trend; however, these changes were not

related to maternal education inequalities [42].

The strengths of the study are as follows. First, the

current study is one of the first few of its kind in

evaluating the socio-economic inequality in oral

health behavior among Iranian children and adoles-

cents. Another advantage is the large nationwide

study population which increased the chance of find-

ing specific and statistically significant differences.

Furthermore, the other strength of the study is its nov-

elty in selection of pediatric and adolescence age group.

Finally, the association between tooth brushing and

socio-economic status of the study population was con-

sidered using the Oaxaca-Blinder decomposition

method and well-conceptualized measures of socio-

economic inequality in health. The use of measures of ab-

solute inequality including slope index of inequality (SII),

relative inequality such as concentration index (C), and

regression-based rate ratios between the groups well-

suited the objective of the study.

The findings should be considered in the context of

potential limitations. The major limitation was cross-

sectional nature of the study; thus, a causal relation-

ship cannot be inferred from the current findings,

and longitudinal studies are required to examine the

causality and clinical importance of the outcomes. In

addition, the teeth could not be examined and data

could not be collected regarding oral hygiene status;

however, tooth brushing was used as a single marker

for evaluation of oral health. Considering the factors

of inequality, there was a low portion of explained

factors, i.e. other socio-economic factors might have

affected oral health behavior.

Monitoring socio-economic inequality in health,

including oral health, is considered important in for-

mulating appropriate public policies. Population oral

health policies aiming to improve the overall oral

health of the population should target socio-

economic inequality. Furthermore, those policies may

need to be modified to suit different socio-economic

groups.

Conclusion

Overall, the current analysis revealed socio-economic

inequality in oral health behavior of Iranian children

Table 3 Decomposition of the gap in teeth brushing between

the first and fifth quintiles of socio-economic status

Percent (95 % CI) p-value

Prevalence in the fifth quintile 58.20 (56.21,60.19)* < 0.001

Prevalence in the first quintile 78.66 (77.03,80.29)* < 0.001

Differences (total gap) −23.03 (−22.96,−17,89) * < 0.001

Due to endowments (explained)

Age −0.12 (−0.28,0.04) 0.14

Sex 0.35 (−0.14,0.83) 0.16

Region −2.01 (−3.46,−0.55)* 0.01

Family size −1.73 (−2.97,−0.50)* 0.01

Birth order 0.20 (−1.13,1.53) 0.77

Sweetened beverages −0.09 (−0.21,0.03) 0.13

Living with parents −0.06 (−0.20,0.09) 0.43

Smoking status −0.37 (−0.68,−0.06) * 0.02

Subtotal gap −3.83 (−5.94,−1.73)* < 0.001

Due to coefficients (unexplained)

Age −6.15 (−15.04,2.74) 0.18

Sex 8.12 (0.65,15.59) * 0.03

Region −12.78 (−21.71,−3.86)* 0.01

Family size −2.60 (−11.96,6.77) 0.59

Birth order 2.76 (−0.79,6.30) 0.13

Sweet meat 0.72 (−0.05,1.50) 0.07

Living with parent 0.17 (−0.27,0.62) 0.45

Smoking status 1.15 (−1.04,3.34) 0.30

Constant −8.02 (−25.30,2.25) 0.36

Subtotal gap −16.63(−19.84,−13.42)* < 0.001

*p-value 0.05

Safiri et al. International Journal for Equity in Health  (2016) 15:143 Page 6 of 8



and adolescents. Since oral hygiene is essential to oral

health, it is wise to provide the population with ad-

equate education and training on children’s oral

health behavior and its relationship with dental caries.

It is helpful to address factors that influence oral

health in order to develop and implement comple-

mentary public health actions. Prevention programs

and policies for primitive and primary prevention of

oral diseases should aim to increase the oral health

awareness and improve oral health.
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