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Abstract 
BACKGROUND:  This study aimed to determine the secular trends in the national prevalence of overweight and obesity 
among 6-year-old Iranian children, and to compare the results in Northern, Central and Southern parts of the country. 

METHODS:  The data were collected as part of a routine and mandatory national screening program on children entering 
elementary schools in 2007, 2008 and 2009. 

RESULTS: The study population comprised 2,600,065 children including 862,433 in 2007, 782,244 in 2008 and 955,388 
in 2009. Of total children 12.8%, 13.5% and 10.9% were overweight in 2007, 2008 and 2009, respectively (P > 0.05). 
The corresponding figures for obesity were 3.4%, 3.5% and 3.4%, respectively (P > 0.05). In all surveys, the prevalence 
of overweight was higher in Southern region than in the other two regions. P for trend was not significant for prevalence 
rates of overweight and obesity in any of the regions. 

CONCLUSIONS: To the best of our knowledge, this study was the first of its kind in presenting the nationwide trend of 
overweight and obesity in young children living in a developing country. It showed a considerably high prevalence of 
overweight and obesity, but with a constant rate in three years. The higher prevalence of overweight in Southern region 
than in Central and Northern regions might be related to the lower socioeconomic position of this population. At a very 
young age, children's lifestyle is more under control of parents. Primordial and primary prevention efforts against the 
overweight epidemic can be effective and shall be further strengthened. 
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hildhood overweight and obesity has 
become as a public health problem 
worldwide, and is increasing both in 

developed 1, 2 and developing countries.3 The 
World Health Organization (WHO) stated that 
an escalating global epidemic of overweight 
and obesity – “globesity” – is taking over many 

parts of the world.4 
 Obesity related costs have been made a 
large part of total health care expenditures in 
many countries. This is of special concern for 
childhood obesity and its numerous short- and 
long-term health effects.5, 6 Most studies on the 
prevalence of childhood overweight present 
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cross-sectional and local data, whereas time 
trend studies of national surveys are important 
not only to determine the prevalence of obesity 
but also to identify specific categories in which 
the prevalence is very high or in which strong 
increases in the prevalence of obesity are ob-
served.  In general, increasing trends in over-
weight among children and adolescents have 
been observed in many high-income coun-
tries.7-9 In some European countries, such as 
Switzerland and Denmark, the escalating trend 
of childhood obesity is followed by a plateau,9, 

10 and in some, such as Denmark, this period 
was followed by a declining trend.9 The lim-
ited available literature on trends of prevalence 
of childhood obesity in low- and middle-
income countries demonstrated an escalating 
trend.11-13 To the best of our knowledge, no 
previous study has described national trends 
of childhood obesity in developing countries. 
 The aim of our study was to determine the 
secular trends in the national prevalence of 
overweight and obesity among 6-year-old Ira-
nian children undergoing routine and manda-
tory screening programs at school entry during 
2007-2009, and to compare them in different 
regions of the country. 

Methods 
The data were collected as part of nationwide 
screening programs in 3 consecutive years in 
2007, 2008 and 2009. This program is regularly 
performed by the Ministry of Health and Med-
ical Education and the Ministry of Education 
and Training among all children entering ele-
mentary schools. The methodology, which has 
been described previously,14 was similar 
among the three surveys. Herein we describe 
the methods in brief, again. In all these sur-
veys, all children entering elementary school in 
Iran were studied. Elementary education is 
mandatory in Iran, thus the study population 
comprised all children entering public and 
private elementary schools. Ethical concerns 
have been considered by the aforementioned 
ministries. The national Data and Safety Moni-
toring Board closely supervised the quality 
control and quality assurance of each survey. 

Training sessions were organized for health-
care providers who measured children's 
weight and height according to standard pro-
tocols by using calibrated instruments.15 Body 
mass index (BMI) was computed as weight in 
kilograms divided by the square of height in 
meters. In all surveys, we used the growth 
charts of the Centers for Disease Control and 
Prevention,16 which are in close agreement 
with Iranian charts.17 Overweight and obesity 
were considered as age- and gender-specific 
BMI of 85th-94th and > 95th percentile curves, 
respectively.16 
 Because of significant differences in the 
prevalence of overweight and obesity among 
adults in the Northern, Central and Southern 
regions of Iran, with similarities in the geo-
graphic and socio-demographic characteristics 
in each region,18 in this study we compared the 
corresponding figures for children.  
 After editing, the data were analyzed using 
the Statistical Package for Social Sciences Sta-
tistical software package version 16:0 (SPSS 
Inc., Chicago, IL, USA). All analyses were ini-
tially stratified by gender, but as the differ-
ences were not significant, the results are pre-
sented for girls and boys in combination. A P-
value of less than 0.05 was considered as sig-
nificant. 

Results 
Data were obtained from all 6-year-old chil-
dren entering elementary schools in all 30 
provinces in Iran. The study population com-
prised 2,600,065 children including 862,433 in 
2007, 782,244 in 2008 and 955,388 in 2009. Of 
total children, 12.8%, 13.5% and 10.9% were 
overweight in 2007, 2008 and 2009, respec-
tively (P > 0.05). The corresponding figures for 
obesity were 3.4%, 3.5% and 3.4%, respectively 
(P > 0.05).  
 Figure 1 presents the prevalence and trend 
of overweight and obesity in the three regions 
of the country. In all surveys, the prevalence of 
overweight was higher in Southern region 
than in the other two regions. P for trend was 
not significant for prevalence rates of over-
weight and obesity in none of the regions. 
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a. Northern region 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

b. Central region 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
c. Southern region 

 
 
P for trend > 0.05 in each region 
Figure 1. Secular trends in prevalence of overweight and obesity in 6-year-old Iranian children 

during 2007-2009 in a. Northern, b. Central and c. Southern regions. 

0

5

10

15

20

2007 2008 2009

P
re
va
le
nc
e 
(%
)

Years of study

Obesity overweight Obesity+overweight

0

5

10

15

20

2007 2008 2009

P
re
va
le
nc
e 
(%
)

Years of study

Obesity overweight Obesity+overweight

0

5

10

15

20

2007 2008 2009

P
re
va
le
nc
e
 (
%
)

Years of study

Obesity overweight Obesity+overweight

www.mui.ac.ir

http://www.mui.ac.ir


Trend of overweight in Iranian children Motlagh et al 
 

982 J Res Med Sci / August 2011; Vol 16, No 8. 

Discussion 
This study, presenting the national trend of 
about 2,600,000 children over three years re-
vealed no significant difference of prevalence 
of overweight and obesity over a 3-year period 
(2007-2009). Various health policies have been 
implemented to improve the nutritional status 
of Iranian children from early life. The focus of 
most of them has been to control underweight 
and micronutrient deficiency. As recent na-
tional studies showed considerably high 
prevalence of overweight and obesity in Ira-
nian adults18, 19 and school-aged children,20 in 
addition to the aforementioned policies, pri-
mordial and primary prevention of childhood 
overweight have been considered in the pro-
gram of health professionals, notably pediatri-
cians, general physicians and child health care 
providers. Moreover, in order to increase the 
public awareness about the importance of pre-
vention and control of overweight in children, 
mass media programs were used as a tool to 
advocate for children's healthy lifestyle and 
more specifically preventing child overweight.  
 Given that small changes at the individual 
level may result in large benefits at the popula-
tion level, such policies might have been effec-
tive, so that the childhood overweight and ob-
esity rates have remained constant for at least 
three years. However, as some regional studies 
revealed increasing trend of overweight and 
obesity in adults21 and school-aged children,22 
more intensive interventions and legislations 
are necessary to tackle obesity in older ages. At 
a very young age, children's lifestyle is more 
under control of parents and they can guide 
their children in making choices that will lead 
to healthier lives. By getting older, children 
may feel they have more power over their 
choice of foods and activity, and may adopt 
obesogenic lifestyle behaviors.   
 It is Noteworthy to mention that in all three 
surveys, children living in the Southern region 
had the highest prevalence of overweight. This 
higher prevalence might be because of differ-
ences in socioeconomic background of this re-
gion, as well as ethnic differences. In general, 
the Southern provinces in Iran have lower so-

cioeconomic position than other provinces. 
Some studies in developing countries reported 
higher rates of childhood obesity in higher so-
cioeconomic populations,12 whereas others re-
ported it in lower socioeconomic class.23-25 An 
increasing body of evidence showed that over 
the past years, a secular trend toward increase 
in obesity is more marked among children of 
lower than higher socioeconomic status, which 
might be because low-income households can 
affect a child's tendency to gain weight by high-
er intake of energy-dense foods, lower intake of 
complex carbohydrate, fruits and vegetables.26-29 

Moreover, regarding the ethnic differences in 
the prevalence and complications of childhood 
obesity,30, 31 and considering the popularity of 
Arab ethnicity in Southern Iran, part of this dif-
ference might be explained by ethnicity. Future 
studies about lifestyle behaviors in this region 
might help to design more effective preventive 
and interventional programs.  
 In other viewpoint, although there was no 
significant increase in the prevalence of over-
weight and obesity in children at school entry, 
but in general, the prevalence of overweight is 
high at a level comparable to developed coun-
tries. 
 

Study limitations and strengths 
Because of the very large sample size of the 
study in 3 consecutive years, details on socio-
economic background and lifestyle habits of 
the children under study could not be docu-
mented. The main strengths of the study are its 
novelty in reporting national trends of child-
hood overweight from a developing country, 
and the nationwide coverage of all school-
entry children. 

Conclusion  
To the best of our knowledge, this study is the 
first of its kind in reporting the nationwide 
trend of overweight and obesity among young 
children living in a developing country. It re-
vealed a considerably high prevalence of 
overweight and obesity among young Iranian 
children, but with a constant rate in three 
years. The higher prevalence of overweight in 
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Southern region than in Central and Northern 
regions in all three surveys might be related to 
the lower socioeconomic position of this re-
gion. At a very young age, children's lifestyle 
is more under control of parents and they can 
guide their children in making choices that will 
lead to healthier lives, primordial and primary 
prevention efforts against the overweight epi-

demic can be effective and shall be further 
strengthened. 

Acknowledgement  
The authors gratefully acknowledge Isfahan 
University of Medical Sciences and Royan In-
stitute for their co-operation and financial 
supports. 

 

Conflict of Interests 
Authors have no conflict of interests. 

Authors' Contributions 
MEM participated in the design and conducting the study. RK participated in the design of the 
study, drafted and edited the manuscript. HZ participated in designing and conducting the study. 
PM conducted the statistical analysis and helped in drafting the manuscript. PP drafted and edited 
the manuscript. GA participated in designing and conducting the study. MD participated in de-
signing and conducting the study. TA participated in designing and conducting the study. All au-
thors read and approved the manuscript. 
 

References 
1. Kautiainen S, Rimpela A, Vikat A, Virtanen SM. Secular trends in overweight and obesity among Finnish 

adolescents in 1977-1999. Int J Obes Relat Metab Disord 2002; 26(4): 544-52. 
2. de Onis M, Blossner M. Prevalence and trends of overweight among preschool children in developing countries. Am 

J Clin Nutr 2000; 72(4): 1032-9. 
3. Khadilkar VV, Khadilkar AV, Cole TJ, Chiplonkar SA, Pandit D. Overweight and obesity prevalence and body 

mass index trends in Indian children. Int J Pediatr Obes 2011; 6(2-2): e216-e224. 
4. World Health Organization. Controlling the global obesity epidemic [Online]. 2011[cited Mar 2011]; Available 

from: URL:http://www.who.int/nutrition/topics/obesity/en/index.html. 
5. Berenson GS, Agirbasli M, Nguyen QM, Chen W, Srinivasan SR. Glycemic status, metabolic syndrome, and 

cardiovascular risk in children. Med Clin North Am 2011; 95(2): 409-17, ix. 
6. l'Allemand-Jander D. Clinical diagnosis of metabolic and cardiovascular risks in overweight children: early 

development of chronic diseases in the obese child. Int J Obes (Lond) 2010; 34 Suppl 2: S32-S36. 
7. Singhal N, Misra A, Shah P, Rastogi K, Vikram NK. Secular trends in obesity, regional adiposity and metabolic 

parameters among Asian Indian adolescents in north India: a comparative data analysis of two selective samples 5 
years apart (2003, 2008). Ann Nutr Metab 2010; 56(3): 176-81. 

8. Lazarus R, Wake M, Hesketh K, Waters E. Change in body mass index in Australian primary school children, 1985-
1997. Int J Obes Relat Metab Disord 2000; 24(6): 679-84. 

9. Bua J, Olsen LW, Sorensen TI. Secular trends in childhood obesity in Denmark during 50 years in relation to 
economic growth. Obesity (Silver Spring) 2007; 15(4): 977-85. 

10. Ledergerber M, Steffen T. [Prevalence of overweight and obesity in children and adolescents from 1977 to 2. 
Gesundheitswesen 2011; 73(1): 46-53. 

11. Kelishadi R. Childhood overweight, obesity, and the metabolic syndrome in developing countries. Epidemiol Rev 
2007; 29: 62-76. 

12. Gupta DK, Shah P, Misra A, Bharadwaj S, Gulati S, Gupta N, et al. Secular trends in prevalence of overweight and 
obesity from 2006 to 2009 in urban asian Indian adolescents aged 14-17 years. PLoS One 2011; 6(2): e17221. 

13. Mirmiran P, Sherafat-Kazemzadeh R, Jalali-Farahani S, Azizi F. Childhood obesity in the Middle East: a review. 
East Mediterr Health J 2010; 16(9): 1009-17. 

14. Motlagh ME, Kelishadi R, Amirkhani MA, Ziaoddini H, Dashti M, Aminaee T, et al. Double burden of nutritional 
disorders in young Iranian children: findings of a nationwide screening survey. Public Health Nutr 2011; 14(4): 605-10. 

www.mui.ac.ir

http://www.mui.ac.ir


Trend of overweight in Iranian children Motlagh et al 
 

984 J Res Med Sci / August 2011; Vol 16, No 8. 

15. Lohman TG, Roche AF, Martorell R. Anthropometric Standardization Reference Manual. Champaign, Illinois: 
Human Kinetics Books; 1988. 

16. Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, Flegal KM, Guo SS, Wei R, et al. CDC growth charts: United 
States. Adv Data 2000; 314: 1-27. 

17. Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, Hosseini M, Gouya MM, et al. Thinness, overweight and 
obesity in a national sample of Iranian children and adolescents: CASPIAN Study. Child Care Health Dev 2008; 
34(1): 44-54. 

18. Kelishadi R, Alikhani S, Delavari A, Alaedini F, Safaie A, Hojatzadeh E. Obesity and associated lifestyle 
behaviours in Iran: findings from the First National Non-communicable Disease Risk Factor Surveillance Survey. 
Public Health Nutr 2008; 11(3): 246-51. 

19. Delavari A, Forouzanfar MH, Alikhani S, Sharifian A, Kelishadi R. First nationwide study of the prevalence of the 
metabolic syndrome and optimal cutoff points of waist circumference in the Middle East: the national survey of risk 
factors for noncommunicable diseases of Iran. Diabetes Care 2009; 32(6): 1092-7. 

20. Kelishadi R, Ardalan G, Gheiratmand R, Gouya MM, Razaghi EM, Delavari A, et al. Association of physical 
activity and dietary behaviours in relation to the body mass index in a national sample of Iranian children and 
adolescents: CASPIAN Study. Bull World Health Organ 2007; 85(1): 19-26. 

21. Hosseinpanah F, Barzin M, Eskandary PS, Mirmiran P, Azizi F. Trends of obesity and abdominal obesity in 
Tehranian adults: a cohort study. BMC Public Health 2009; 9: 426. 

22. Ramezankhani A, Mehrabi Y, Mirmiran P, Azizi F. Comparison of anthropometric and biochemical indices of 
adolescents born during and after the Iran-Iraq war; Tehran Lipid and Glucose Study. Arch Iran Med 2011; 14(1): 
27-31. 

23. Dieu HT, Dibley MJ, Sibbritt DW, Hanh TT. Trends in overweight and obesity in pre-school children in urban areas 
of Ho Chi Minh City, Vietnam, from 2002 to 2005. Public Health Nutr 2009; 12(5): 702-9. 

24. O'Dea JA, Dibley MJ. Obesity increase among low SES Australian schoolchildren between 2000 and 2006: time for 
preventive interventions to target children from low income schools? Int J Public Health 2010; 55(3): 185-92. 

25. Haug E, Rasmussen M, Samdal O, Iannotti R, Kelly C, Borraccino A, et al. Overweight in school-aged children and 
its relationship with demographic and lifestyle factors: results from the WHO-Collaborative Health Behaviour in 
School-aged Children (HBSC) study. Int J Public Health 2009; 54 Suppl 2: 167-79. 

26. Vaidya A, Shakya S, Krettek A. Obesity prevalence in Nepal: public health challenges in a low-income nation 
during an alarming worldwide trend. Int J Environ Res Public Health 2010; 7(6): 2726-44. 

27. Thorn J, Waller M, Johansson M, Marild S. Overweight among Four-Year-Old Children in Relation to Early 
Growth Characteristics and Socioeconomic Factors. J Obes 2010; 2010. 

28. Orsi CM, Hale DE, Lynch JL. Pediatric obesity epidemiology. Curr Opin Endocrinol Diabetes Obes 2011; 18(1): 
14-22. 

29. Ogden CL, Lamb MM, Carroll MD, Flegal KM. Obesity and socioeconomic status in children and adolescents: 
United States, 2005-2008. NCHS Data Brief 2010; (51): 1-8. 

30. Goran MI. Ethnic-specific pathways to obesity-related disease: the Hispanic vs. African-American paradox. Obesity 
(Silver Spring) 2008; 16(12): 2561-5. 

31. Schwandt P, Kelishadi R, Ribeiro RQ, Haas GM, Poursafa P. A three-country study on the components of the 
metabolic syndrome in youths: the BIG Study. Int J Pediatr Obes 2010; 5(4): 334-41. 

 

www.mui.ac.ir

http://www.mui.ac.ir

