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Introduction

T he increasing trend of non-communicable diseases (NCDs), 
mainly due to demographic and epidemiological changes, 
is considered a potential emerging health problem in 

developing countries.1 The problem seems more challenging in 
the pediatric age group because NCD-related behavioral and 
biological risk factors extend from childhood to adulthood.2 NCD-
related risk factors affect the public health burden of the pediatric 
age group because lifestyle, dietary and health behavior patterns 

are formed and established during early life.3
As reported by the World Health Organization (WHO), high 

blood pressure, hyperlipidemia, inadequate fruit and vegetable 
intake, physical inactivity, and overweight or obesity are the most 
important risk factors of NCDs.4 Most of these risk factors are 
mainly related to inappropriate lifestyle habits including dietary 
and physical activity patterns.4,5

Several studies worldwide have reported an alarming increasing 
rate of unhealthy dietary habits among children and adolescents, 

vegetables, as well as high intake of sweet soft drinks, fast foods 
and energy-dense snacks.6–8 Moreover, many studies have reported 
that unhealthy lifestyle choices such as physical inactivity and 
sedentary behaviors are highly prevalent in this age group.9–12

A growing body of evidence supports the interaction and the 
possible synergetic effect of unhealthy lifestyle and dietary habits. 
They indicate that sedentary behaviors and physical inactivity are 
associated with the above-mentioned unhealthy dietary habits.13,14

Early life interventions could potentially prevent the NCD 
epidemic and yield better short- and long- term health protective 
effects.15

social, cultural, biological, ecological, and personal factors.16 
The associations between socioeconomic status (SES) and health 

Abstract
Background: This study aims to compare the dietary and physical activity (PA) habits in a nationally representative sample of Iranian 

children and adolescents based on their family and regional socioeconomic status (SES). 
Method: This nationwide study was conducted on 14,880 students, aged 6-18 years, and one of their parents living in urban and rural 

areas of 30 provinces in Iran. Data regarding PA, screen time and dietary habits were recorded using two sets of questionnaires for both 
students and their parents. The results were compared according to the SES of the family and the living region. 

Result: Overall, 13,486 students completed the study (90.6% participation rate) with a mean age of 12.5 (95% CI: 12.3–12.6) years. 
Comparing family SES, the level of PA was similar in the three SES groups. The total screen time, working computer with and watching TV 

P < 0.05). Consumption of meat, dairy products, rice, fruit, and vegetables was 

SES level. Sedentary lifestyle was more prevalent in regions with higher SES. The dietary habits of inhabitants of regions with low SES was 
similar to that reported for individuals with low family SES. 

Conclusion: Both family and regional SES might impact lifestyle habits from early life. Participants with higher SES had healthier 
dietary habits but lower PA level than their counterparts with lower SES. Socioeconomic disparities should be considered for public health 
interventions aiming to improve lifestyle habits.    

Keywords: Adolescents, children, dietary habits, physical activity, socioeconomic status

Cite this article as: Kelishadi R, Qorbani M, Motlagh ME, Ardalan G, Heshmat R, Hovsepian S. Socioeconomic Disparities in Dietary and Physical Activity Habits 
of Iranian Children and Adolescents: the CASPIAN-IV Study. Arch Iran Med. 2016; 19(8): 530 – 537.

Original Article 

Socioeconomic Disparities in Dietary and Physical Activity 
Habits of Iranian Children and Adolescents: 
the CASPIAN-IV Study
Roya Kelishadi MD1, Mostafa Qorbani PhD2,3, Mohammad Esmaeil Motlagh MD , Gelayol Ardalan MD1, Ramin Heshmat MD3, 
Silva Hovsepian MD PhD Candidate

 1Department of Pediatrics, Child Growth and Development 
Research Center, Research Institute for Primordial Prevention of Non-
communicable Disease, Isfahan University of Medical Sciences, Isfahan, Iran. 
2Department of Community Medicine, School of Medicine, Alborz University of 
Medical Sciences, Karaj, Iran. 3Department of Epidemiology, Chronic Diseases 
Research Center, Endocrinology and Metabolism Population Sciences Institute, 
Tehran University of Medical Sciences, Tehran, Iran. 4Pediatrics Department, 
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
        •Corresponding authors and reprints: Silva Hovsepian MD, PhD Candidate, 
Child Growth and Development Research Center, Research Institute for 
Primordial Prevention of Non Communicable Disease, Isfahan University of 
Medical Sciences, Isfahan, Iran and Ahvaz Jundishapur University of Medical 
Sciences, Ahvaz, Iran. E-mail: silvahovsepsecret@gmail.com; 
Tel: 0098-3137923320-21; Fax:0098-3137923320
Mohammad Esmaeil Motlagh MD, Pediatrics Department, Ahvaz Jundishapur 
University of Medical Sciences, Ahvaz, Iran.  E-mail: motlagh@health.gov.ir
Accepted for publication: 15 May 2016



Archives of Iranian Medicine, Volume 19, Number 8, August 2016 531

R. Kelishadi, M. Qorbani, M. Esmaeil Motlagh, et al.

behaviors for both individual and regional level characteristics 
have been considered in some previous studies and different 
results have been reported.17–19 

The aim of the current study is to compare the dietary and 
physical activity habits of a nationally-representative sample of 
Iranian children and adolescents based on family and regional 
SES at national and subnational levels. 

Materials and Methods

This nationwide study was conducted in 2011–2012 in the 
framework of the fourth survey of a national school-based 
surveillance program entitled Childhood and Adolescence 
Surveillance and Prevention of Adult Non-communicable disease 
(CASPIAN-IV) study.

This survey was conducted on 14,880 students, aged 6–18 
years, and one of their parents living in urban and rural areas of 
30 provinces in Iran. The detailed methodology of the study is 
reported elsewhere,20 and here we describe it in brief.

The study population consisted of students from elementary, 
intermediate, and high schools from rural and urban areas of Iran 
who were selected through multistage, cluster sampling from 
30 provinces of the country (48 clusters of 10 people in each 

to living area (urban/rural), and level of education (elementary/
intermediate/high school) proportional to size and with equal 
sex ratio. Selection of students from urban and rural areas was 
proportionate to the population of urban and rural students. In 
this way, the number of samples in rural/urban areas and in each 
school grade was divided proportionally to the population of 
students in each grade. Cluster sampling with equal clusters was 
used in each province to achieve the sample size of interest. The 
clusters were determined at the level of schools, containing 10 
sample units in each cluster. 

Trained health care professionals obtained data regarding 
physical activity (PA) including the screen time (ST) and the 
dietary habits using two sets of validated questionnaires,21 which 
were completed for students and their parents.

The questionnaires were obtained from the World Health 
Organization- Global School-based Student Health Survey 
(WHO-GSHS), with adding more questions. The validity and 
reliability of questionnaires have been assessed previously.21 

frequency questionnaire (FFQ) was applied to both parents and 
students to evaluate the family intake of following food groups: 
dairy products, meat, fruits, vegetables, sweets, sugar-sweetened 
drinks, rice, bread, potato and french fries, fast foods, salty/fatty 
snacks, nuts and grains.

(<2 times/week), moderate (2–4 times/week), and high (>4 times/
week).

Students were asked about the time (hours/day) spent on ST 
including watching TV, working with computer and playing video 
games. Watching TV and working with computer more than 2 
hours per day and ST more than 2 hours per day were considered 
as components of sedentary lifestyle.

Subnational analysis

of geography and SES determined using principal component 

from low to high, are as follows: southeast, north-northeast, west, 
and central regions.22 

Family SES
For estimating family SES, variables including family assets 

(processing private car and personal computer), type of home 
(rented/ personal), occupation of parents  and their education 
level using PCA were summarized in one main component. This 
component explained 59% of variance. The main component was 

the second as intermediate, and the third as high family SES.

Statistical analysis
Data were analyzed using survey data analysis methods in 

the STATA Corp. 2011 (Stata Statistical Software: Release 12. 
College Station, TX: Stata Corp LP. Package). Mean of continuous 

categorical variables as percentage (95%CI).
The mean values of continuous and categorical variables 

according to gender, living area, family SES and regions’ SES were 
compared using the Student t and Chi-square tests, respectively. 
P

Results

The study population consisted of 13,486 children and 
adolescents out of 14,880 invited students (participation rate 
of 90.6%) and one of their parents. Students consisted of 6,640 
(49.2%) girls and 6,846 (50.8%) boys; 75.6% from urban and 
24.4% from rural areas, with a mean age of 12.5 (95% CI: 12.3–
12.6) years.

The general characteristics of study participants according 
to gender are presented in Table 1. The mean BMI of studied 
population was 18.85 (95% CI: 18.70–18.99) kg/m2. The 
frequencies of both underweight and overweight/obesity were 
higher in boys than girls (P < 0.05). The frequency of abdominal 
obesity was higher among boys (P < 0.05). Girls had lower level 
of PA as well as computer working and ST than boys (P < 0.05). 
Family SES was similar in boys and girls. 

The frequencies (%) of different components of dietary intakes 

socioeconomic sub-national regions of Iran are presented in Table 

fruits, vegetables, rice, dairy products, grains and meat increased 
linearly with increasing regional SES (P < 0.05). Daily use 
of sugar-sweetened drinks and sweets decreased linearly with 
increasing region’s SES. Daily use of cakes and sweets were 
highest in the West region (P < 0.05). Daily use of salty/fatty 

Central regions. Low PA level was most prevalent in the Central 
region with highest SES (P < 0.05).  Higher PA level was most 
prevalent in the Southeast and North-northeast regions. Sedentary 
lifestyle increased linearly with increasing region’s SES.

Among urban inhabitants, daily consumption of fruits, 

higher in regions with higher SES. Consumption of salty/fatty 
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snacks and fast foods was similar to that mentioned above for 
the entire population. Daily use of bread, potato and sweets was 
lowest in the Southeast region, i.e. the region with the lowest SES 
(P < 0.05). Low and High PA levels were highest and lowest in 
the Central region, i.e., the region with the highest SES (P < 0.05). 
Sedentary lifestyle in the Southeast region was in the lowest level 
(P < 0.05). Watching TV and working with computer were higher 
in the North-northeast and Central regions (P < 0.05). Dietary 
habits were similar in rural and urban inhabitants, except for lower 
consumption of nuts, fast foods, and milk (P < 0.05). Daily use of 
milk had an increasing trend with increase in the regional SES, 
whereas in urban population, it was higher in the West and lower 
in the North-northeast region (P < 0.05) The frequency of daily 
fast food consumption was lowest in the Central and highest in the 
North-northeast regions (P < 0.05). The frequency of low PA level 
was lower in the Central and West regions and high PA level was 

higher in the Southeast and Central regions (P < 0.05). Sedentary 
lifestyle was higher in regions with better SES (P < 0.05).

The frequencies (%) of different components of dietary intakes 
and physical activity habits of participants according to the 
family socioeconomic status are presented in Table 3. The daily 
consumption frequency of fruits, vegetables, milk, meat, rice and 
dairy products was higher in boys with better SES than those with 

consumption of cakes, salty/fatty snacks, sweet drinks, fast foods, 
and potato (P < 0.0.5). The frequency of low PA was lower in boys 
with better SES (P < 0.0.5). Sedentary lifestyle including watching 
TV, working with computer and the whole ST were higher in boys 
with better SES (P < 0.0.5). Among girls with higher family SES, 
daily consumption of fruits, vegetables, milk, meat, rice, and dairy 
products was higher, whereas daily consumption of salty/fatty 
snacks and potato was lower than other participants (P < 0.0.5).

Boys Girls Total P-Value

Age (years)* 12.36(12.12–12.60) 12.58 (12.34–12.82) 12.47(12.29–12.64) 0.20

Weight (Kg) * 43.07(41.92–44.21) 41.71(40.77–42.65) 42.40(41.64– 43.15) 0.06

Height ( cm) * 148.17(146.83–149.51) 145.77(144.69–146.85) 146.99(146.10–147.88) <0.01

BMI (Kg/m2) * 18.73(18.53–18.94) 18.97(18.76–19.17) 18.85(18.70–18.99) 0.10

Waist circumference(cm) * 67.83(67.15–68.51) 66.19(65.62–66.76) 67.02(66.57–67.48) <0.0001

Waist to height ratio* 0.45(0.45–0.46) 0.45(0.45–0.45) 0.45(0.45–0.45) 0.03

Wrist circumference (cm) * 15.01(14.89–15.13) 14.51(14.42–14.60) 14.76(14.68–14.84) <0.0001

Hip circumference (cm) * 80.05(79.21–80.90) 81.52(80.65–82.40) 80.78(80.16–81.40) 0.01

Waist to hip ratio* 0.19(0.18–0.19) 0.18(0.17–0.18) 0.18(0..18–0.18) <0.0001

Abdominal obesity ** 20.41(19.09–21.79) 17.79(16.56-19.09) 19.12(18.22-20.06) <0.01

BMI categories**

Underweight
Normal
Overweight
Obesity

13.03(12.06–14.08)
64.11(62.78–65.42)
9.28(8.56–10.05)
13.58(12.59–14.63)

11.28(10.38–12.23)
68.52(67.14–69.87)
10.06(9.3–10.86)
10.15(9.28–11.09)

12.17(11.5–12.87)
66.28(65.31–67.24)
9.66(9.14–10.21)
11.89(11.22–12.59)

<0.0001

Family size**

<4
50.17(48.43–51.91)
49.83(48.09–51.57)

47.64(45.83–49.45)
52.36(50.55–54.17)

48.92(47.76–50.07)
51.08(49.93–52.24) 0.06

Family History **

-Obesity
-Diabetes
-Hypertension
-Dyslipidemia

43.34(41.85–44.84
36.53(35.14–37.93)
52.4(50.97–53.82)
43.51(42.09–44.93)

47.66(46.07–49.26)
38.00(36.59–39.43)
54.92(53.38–56.45)
44.64(43.22–46.06)

45.47(44.38–46.57)
37.26(36.32–38.21)
53.64(52.62–54.67)
44.07(43.08–45.05)

<0.001
0.16
0.02
0.28

Socioeconomic status **

Poor
Moderate
Good

33.18(31.14–35.29)
32.67(31.13–34.24)
34.15(31.81–36.57)

33.77(31.73–35.87)
33.52(32.03–35.06)
32.71(30.45–35.04)

33.47(32.04–34.94)
33.09(32.01–34.19)
33.44(31.82–35.09) 0.57

Physical activity**

-low(<2 times/week)
-Moderate(2-4 times/week)
-High (>4 times/week)

28.75(26.86–30.72)
35.62(34.11–37.17)
35.62(33.66–37.63)

39.61(37.54–41.72)
37.97(36.36–39.61)
22.42(20.82–24.10)

34.11(32.66–35.58)
36.78(35.66–37.92)
29.11(27.79–30.47) <0.0001

TV watching**

>2h 51.18(49.55–52.81) 50.11(48.47–51.76) 50.66(49.49–51.82) 0.31

Computer working**

>2h 12.27(11.24–13.38) 6.94(6.25–7.70) 9.63(8.99–10.32) <0.0001

Screen time **

>4h 21.93(20.53–23.40) 15.22(14.12–16.40) 18.62(17.71–19.57) <0.0001

BMI = body mass index; *Data are presented as mean (95% CI); ** Data are presented as percent (95%CI)

Table 1. The general characteristics of study participants according to gender: the CASPIAN-IV study
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Participants from families with better SES had higher level of 
sedentary lifestyle. PA level was not different based on family 
SES. In the entire population studied, consumption frequency 
of fruits, vegetables, milk, meat, rice, and dairy products was 
higher in those with better family SES, while they had lower daily 
consumption of salty/fatty snacks and potato (P < 0.0.5). Students 
with moderate and good family SES had lower level of mild PA 
and higher frequency of high level of PA than families with low 
SES (P < 0.0.5).

Discussion

In this nationwide study, which to the best of our knowledge 

compared the dietary and physical activity habits of children and 
adolescents according to the SES of the living region, as well 
as the SES of their families. We found that low level of PA and 
sedentary lifestyle were more prevalent in regions with higher 
SES. Although the students in regions with higher SES had 
healthier eating habits, some healthy dietary behaviors, such as 
low frequency of fast food consumption, were similar in regions 
with the lowest and highest SES. This can be due to higher 
nutritional knowledge in high SES region, and limited access and 
affordability for some fast foods in low SES regions.

Children of families with higher SES had healthier dietary 
habits, but more sedentary lifestyle than those with lower SES. 
Consumption of meat, dairy products, fruits, and vegetables 
was higher in families with higher SES, whereas the frequency 
consumption of salty snacks and sweet drinks was lower in 
children of families with higher SES.

Schoolchildren in rural area were more physically active, but had 
less healthy dietary habits than urban inhabitants. Some healthy 
dietary habits, including daily use of milk and low consumption of 
fast foods, were more frequent in rural areas. Differences between 

SES. 
Girls were less physically active and had longer duration of 

sedentary activities than boys. Daily use of fruits, vegetables, 
meat, salty/fatty snacks and sweets was more frequent in girls, 
whereas the consumption of fast food and sweet drinks was higher 
in boys. This pattern was found at national and subnational levels 
in regions with different SES. The latter might be due to greater 
access of boys to junk food through eating more out of home.

The lifestyle habits of students living in regions with low SES 
were similar to those of low SES families.

Eating habits and lifestyle pattern are multifactorial and 

biological and ecological factors.16,23 Thus, analyzing the dietary, 
PA and lifestyle patterns could provide valuable insight for 
planning action-oriented preventive programs.

In this nationwide study, we investigated the role of both regional 
and familial SES on dietary and PA patterns of schoolchildren, 
whereas most previous studies have considered either the SES of 
the living area or that of family.17,19,24,25

similar and various number of indicators have been used, a general 
agreement exists on the fact that lifestyle characteristics, SES 
and its determinants as family income, parental education and 

and lifestyles.26 In the Nord-Trøndelag Health Study (HUNT) 

study, the association between parental SES and adolescents’ 
health-related dietary habits were investigated. Accordingly, 
parental educational level, especially mother’s education, had the 
highest impact on adolescents’ healthier dietary habits, but family 

27

Some studies have reported that higher SES is associated with 
healthy dietary habit and higher PA level, and sedentary behavior 
is associated with low parental education and family income.17,18

European cities, the Healthy Lifestyle in Europe by Nutrition 
in Adolescence (HELENA) study, which indicated that 
schoolchildren with higher educated parents were more likely to 
have healthy eating habits, low PA and low sedentary behavior.19

between SES and healthy dietary and lifestyle habits.24,25 A 

measures of SES in unhealthy eating and physical inactivity 
among Canadian adolescents indicated that the area-level SES 
had a modest association with unhealthy eating habits, but not 
with physical inactivity. Individual SES was positively associated 
with physical inactivity. It concluded that area-level SES is a weak 
predictor for unhealthy eating and physical inactivity compared to 
individual SES.28

A review on the associations between SES and health behaviors 
during adolescence indicated that efforts to curb poor diet and 
inactivity are more prevalent among low SES adolescents.29

In a previous survey of the current surveillance program, we 
found that lower parental education was associated with unhealthy 
diet and physical inactivity in their children.30

The present study showed that 34.1% of students had low PA 
level, with boys being more active than girls. High level of PA 
was more frequent in regions with better SES, whereas students 
of families with better SES had more physical activity than those 
with low SES. 
level based on living in rural or urban area.

with caution because different methods have been used for 

making a comparative estimate according to health-enhancing 
PA recommendations,31 it seems that PA levels are higher in 
European countries than developing countries including Iran.32 
However, it is reported that American children and adolescents 
have low PA level.33  Previous regional studies in Iran also 
showed high prevalence of physical inactivity among children 
and adolescents.34,35 

Higher rate of PA with vigorous intensity in boys has been 

differently according to different cultures and social conditions of 
the communities.36–38

The higher physical inactivity in girls in our studied population 
may be due to cultural and environmental barriers including: 
culture, societal norms, attitudes, built environment and climate.

In the current study, half of our studied population reported to 
watch TV more than two hours a day. The frequency of watching 
TV more than 2 hours a day was not different between girls and 

with higher SES. Moreover in the present study, the frequencies 
of leisure time computer working more than 2 hours a day and 
screen time more than 4 hours a day were 9.6% and 18.62%, 
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than girls and in urban than rural populations. The rates were 
higher in schoolchildren with higher SES. They were lowest in 
the Southeast region, with low SES,  
different between the other three regions.

It seems that these technologies should be used in a way to reduce 
their related non-desirable effects and more active computer game 
or educational TV programs should be encouraged. 

The total daily consumption of fast foods in the current study 
was 2.85%. The rate was higher in schoolchildren with lower SES 
.In sub-national regions, it was lowest in low SES area and highest 
in regions with highest SES.

Although in comparison with other countries,36,39 this frequency 
is not high in our community, its increasing rate should be 
prevented.

The reported daily use of fresh fruits and vegetables in this study 
was 55.7% and 35.7%, respectively. These frequencies were 
higher in individuals with higher family and regional SES. The 

in the other three regions.
Our results regarding daily fruits and vegetables consumption 

were similar to reports from Turkey, Kingdom of Tonga and 
Europe39–41 and was higher than that reported from Saudi Arabia.36 

27

Daily use of milk was reported in 46.0% of schoolchildren and 
dairy products in 63.25% of population. 

It seems that daily consumption of milk and its products is low in 
our school children. According to the recommendation of Dietary 
Guidelines Advisory Committee Report, daily use of these 
products should be promoted.42 It is documented that adequate use 
of dairy products helps children and adolescents to provide their 
nutrient requirements and to improve their overall diet quality. A 
lower intake of dairy products is associated with increased risk 
of CVD, type 2 diabetes, poor bone health and other metabolic 
disorders.43

71.5%, respectively). Daily use of bread was high in all studied 
populations regardless of their SES, but daily rice consumption 
was higher in students with high family and regional SES. 

was 28%. It was lower in students with low family and regional 
SES.

Daily use of cake, biscuit, sweets /chocolates was reported to be 
34.1%. The rate had decreasing trend in higher SES regions.

Our results regarding soft drink use and sweets were similar to 
HUNT study.27

Total daily use of salty/fat snacks was 12.9%. It was lower in 
families with higher SES. The lowest rate in subnational regions 
was seen in the northeast region and highest in the southeast. 

Daily use of meat was 33.7% in the total population with a higher 
frequency in individuals with high familial and regional SES.

Study limitations and strengths 
The main limitation of this study is its cross-sectional nature. 

The other limitation is using self-reported data for dietary and PA 
habits. Although the validity and reliability of the questionnaire 
was examined, it seems that factors such as recall bias, response 

The strength of this study, which might overcome its limitations, 
was its nationwide coverage, large sample size, and comparisons 
made for different SES levels at familial and regional levels

In conclusion, this study provided background information 
indicating a considerably high prevalence of sedentary lifestyle 
and some unhealthy dietary habits among Iranian children and 
adolescents. In general, the PA level was low, whereas the daily ST 
was high. Physical inactivity was more prominent in girls whereas 
leisure time computer working and ST were more prominent in 
boys. The most important unhealthy dietary habits were high 
consumption of carbohydrates, sweets, soft drinks, and fast foods 
as well as low intake of milk, fruits and vegetables. Unhealthy 
dietary habits were more prevalent in boys and in students with 
low familial and regional SES. Both families and regions with 
higher SES had better dietary habits but more sedentary lifestyle 
than their other counterparts. 

Both family and regional SES have impact on lifestyle pattern 
from early life. Socioeconomic disparities should be considered 
for public health interventions aiming to improve lifestyle habits.   
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