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Abstract 

Objective: The aim of this study was to estimate the prevalence of overweight and obesity in 7 

to 18-year-old children in Birjand (east Iran) in 2005-2006. Individuals selected using 

multistage stratified random sampling. 

Methods: This cross-sectional study was performed on 6093 students (2995 boys and 3098 

girls) aged 7-18 years in Birjand (2005-2006). Subjects were selected via step-wised random 

sampling in four districts of the city. Body weight and height were measured directly. 

Percentiles were calculated for body mass index (BMI) Overweight and obesity was defined 

based on the 85th and 95th percentiles of body mass index for age and sex, respectively, as 

proposed by CDC in 2000. 

Findings: The overall prevalence rates of overweight and obesity were 4.8% and 1.8%, 

respectively. Overweight prevalence varied by age from 1.6% to 9.1% in girls and 0.5% to 7.8% 

in boys, with obesity rate from 0.8% to 2.5% in girls and 0.5% to 3.7% in boys. 

Conclusion: According to this study, prevalence rate of overweight and obesity in Birjandi 

children is lower than that in many other parts of Iran and some neighboring countries. 
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Introduction 

The prevalence of obesity in children and 
adolescents   is   increasing worldwide [1-2].   In 
industrialized countries, increased prevalence 
of obesity  among  children was also   reported  

in studies periodically conducted by the Health 

Center of these countries[3-5]. Accumulating 
evidence shows that the epidemic extends to 
the developing countries as well, in addition to 
an ongoing problem of under-nutrition in the 
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latter[6-8]. The prevalence of obesity among US 
children is approximately of 22–30% and has 
increased at an accelerating rate in the past 
several years[9–10]. 
     Obesity in children and adolescents is a 
serious issue not only because of the health 
consequences in childhood and adolescence 
[11, 12] but also because of the greater risk of 
obesity in adulthood[13]. Several methods have 
been created in order to measure body fat and 
obesity, during childhood and adolescence. 
Body mass index (BMI) is the preferred 
method of expressing body fat percentile of 
groups. It is widely accepted that a BMI 
between the 85th and 95th percentiles is 
defined as overweight, and a BMI greater than 
the 95th percentile as obesity [14]. 
     In Birjand, east of Iran, there was limited 
research on childhood obesity and the present 
study aims at determining the prevalence of 
overweight and obesity among children aged 
7-18 years, comparing the prevalence of 
overweight and obesity between males and 
females and between age groups. Children 
start school in Iran as soon as they become 6-
years old. For 5 years, they go to primary or 
elementary school (7-11 years old). Then 
another 3 years are passed as secondary or 
guidance school (12-14 years old). High school 
is 4 years (15-18 years old). 

Subjects and Methods  

The study was carried out at the schools of 
Birjand. We studied 6093 students (2995 boys 
and 3098 girls) aged 7-18 years from 2005-
2006. Participants were selected through the 
systematic sampling technique 
     The measurements of body height and 
weight were carried out by trained medical 
students in the morning. Body weight (in 
kilograms) was measured to the nearest 0.1 kg 
with an electronic scale (SECA; Germany). 
Body height was measured to the nearest 0.5 
cm as the adolescents stood erect against a 
vertical wall-mounted scale with heels, 
buttocks, and occiput in the Frankfort plane 

with anthropometric square. The subjects 
were dressed with light underclothes and 
wore no shoes throughout the measurements. 
BMI (kg/m2) was calculated as the ratio of the 
body weight to the square of body height. 
     Data were processed and analyzed by the 
EPSS software version 11.5. Estimations of the 
prevalence of overweight and obesity were 
based on CDC in 2000 (in excess of the 85th 
and 95th percentiles, respectively). The chi-
square test, with a significance level of 5% 
(P<0.05) was used to compare the prevalence 
rates, taking into consideration gender and 
age group. 

Findings 

The sample, representing children aged 
between 7-18 years, consisted of 6093 
subjects (3098 girls, 2995 boys). The overall 
prevalence of overweight and obesity was 4.8 
and 1.8 percent, respectively.  
     Comparison of overweight and obesity 
prevalence in primary, secondary and high 
school children are shown in tables 1-4.     
Table 5 shows overweight and obesity 
prevalence  in  relation  to sex.  Prevalence of 

Table 1: The prevalence of overweight and 
obesity in primary school (using the CDC BMI 

reference criteria) 

Obesity OverweightAge (years) 

4(1.5%) 9(3.3%) 
<7y 

n=271 

2(0.5%) 5(1.4%) 
8y - 8y & 11 mo 

n=364 

5(1.4%) 6(1.6%) 
9 y- 9 y & 11 mo 

n=363 

4(1.1%) 6(1.6%) 
10y – 10 y & 11 mo 

n=383 

7(1.7%) 18(4.3%) 
11y – 11y & 11 mo 

n=415 

22(1.2%) 44(2.4%) 
All 

n=1796 
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Table 2: The prevalence of overweight and 
obesity in secondary school (using the CDC 

BMI reference criteria) 

Obesity OverweightAge (years) 

6(0.9%) 24(3.5%) 
12y -12y & 11 mo 

n=683 

13(1.9%)38(5.7%) 
13y -13y 11 mo 

n=667 

11(1.8%)33(5.3%) 
14y - 14y & 11 mo 

n=617 

30(1.5%)95(4.8%) 
All 

n=1967 

 

overweight and obesity was 5.8%, 1.5%, 
respectively, among girls and 3.7%, and 2.1% 
among boys. The prevalence of overweight 
was highest at 15 years of age among boys and 
girls (7.8%, 9.1%, respectively). The 
prevalence of obesity was highest at 18 years 
of age among boys (3.7%) and at 15 years 
among girls (2.5%). 

Discussion 

The purpose of this study was to provide data 
on the prevalence of overweight and obesity 

Table 3: The prevalence of overweight and 
obesity in high-school (using the CDC BMI 

reference criteria) 

Obesity Overweight Age (years) 

21(3%) 59(8.5%) 15y -15y & 11mo 

n=696 

14(2.2%) 41(6.4%) 16y -16y & 11mo 

n=641 

14(2.4%) 35(6%) 17y -17y & 11mo 

n=581 

12(2.9%) 19(4.6%) 18y -18y & 11mo 

n=412 

61(2.6%) 154(6.6%) All 

n=2330 

Table 4: Comparison of prevalence of 
overweight and obesity in our subjects by type 

of school 

Type of school Overweight Obesity 

Primary school 

n=1796 

44(2.4%) 22(1.2%) 

Mid school 

n=1967 

95(4.8%) 30(1.5%) 

High school 

n=2330 

154(6.6%) 61(2.6%) 

Total=6093 293(4.8%) 113(1.8%) 

X²=52.2; df=4; P<0.001 

among East Iranian children. The results of the 
present study demonstrated that the overall 
prevalence of overweight and obesity were 
4.8% and 1.8%, respectively. 
     The prevalence of overweight and obesity 
among the East Iranian children (7-18 y) was 
lower than those reported in literature. 
Birjand, center of South-Khorasan province, is 
located in the east of Iran and one of the most 
deprived areas in Iran (Fig 1). 
     Moayeri reported that the prevalence of 
overweight and obesity among Tehrani 
students was 21.1% and 7.8%, respectively[7]. 
In    Tabriz,     west   Iran,   the  prevalence   of  

 

  

Fig 1: Map of Iran showing geographic regions 
and the location of Birjand 
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Table 5: The prevalence of overweight and obesity in our subjects by gender (using the CDC BMI 

reference criteria) 

Age 
Girls Boys 

Total Overweight Obesity Total Overweight Obesity 

7y (n=271) 130 7(5/4%) 1(0/8%) 141 3(2/1%) 2(1/4%) 

8y (n=364) 173 4(2/3%) 1(0/6%) 191 1(0/5%) 1(0/5%) 

9y (n=363) 187 3(1/6%) 3(1/6%) 176 2(1/1%) 3(1/7%) 

10y (n=383) 172 5(2/9%) 1(0/6%) 211 3(1/4%) 1(0/5%) 

11y (n=415) 209 13(6/2%) 5(2/4%) 206 2(1%) 5(2/4%) 

12y (n=683) 363 16(4/4%) 3(0/8%) 320 3(0/9%) 8(2/5%) 

13y (n=667) 332 24(7/2%) 3(0/9%) 335 10(3%) 14(4/2%) 

14y (n=617) 368 23(6/2%) 4(1/1%) 249 7(2/8%) 10(4/1%) 

15y (n=696) 361 33(9/1%) 9(2/5%) 335 12(3/6%) 26(7/8%) 

16y (n=641) 334 23(6/9%) 6(1/8%) 307 8(2/6%) 18(5/8%) 

17y (n=581) 273 20(7/3%) 6(2/2%) 308 8(2/6%) 15(4/9%) 

18y (n=412) 196 10(5/1%) 4(0/8%) 216 8(3/7%) 9(4/2%) 

total 3098 181(5/8%) 46(1/5%) 2995 67(2/1%) 112(3/7%) 

 

overweight and obesity in high-school girls 
was 11.1% and 3.6%, respectively [15]. In 
Shiraz, south Iran, the prevalence of 
overweight and obesity among adolescents 
(13-18 year-olds) was 11.3% and 2.9%, 
respectively [16]. 
     The reasons for the lower prevalence of 
overweight and obesity among our subjects 
are largely unknown. But its reason may be 
sought in genetic factors, environmental 
factors (such as the hot weather), type of diet, 
extent of physical activity, different definitions 
of overweight and obesity and low socio-
economical status in east Iran. 
     The prevalence of overweight and obesity 
among 1253 students in Sana'a City (Yemen) 
was 6.2%, and 1.8%, respectively. The 
prevalence of overweight and obesity in 8300 
Childhood in central Iraq was 6% and 1.3%, 
respectively. The results of our study was 
similar to those of these two reports[17-18].      
But other studies in Asia (Thailand, Saudi 

Arabia, China), Europe (France, Greece, Spain), 
Africa (South Africa) and America (Mexico, 
New York State) reported higher prevalence of 
overweight and obesity among students[8,10,19, 

21-4]. 
     Some countries showed significant gender 
differences in overweight and obesity 
prevalence of children. In particular, most of 
the reports from Asia and Europe (Qatar, 
Turkey Greece), showed higher rates among 
boys than among girls[6,21,25]. On the other 
hand, Saudi Arabia, Tehran and Kuwait 
demonstrated the opposite trend[7,8,26]. But it 
was not different by gender in French and 
Gibraltar[20,27]. We observed higher rates of 
overweight among adolescent girls but the 
rates of obesity were higher in boys.  
     The limitation of our study is that a 
descriptive study. In our study, we could     
not prove any causal relationship between 
obesity and its risk factors. There is no 
background for us to compare present status 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  

139 Iran J Pediatr; Vol 19 (No 2); Jun 2009 

with the past one. We recommend periodic 
studies in this field especially in this deprived 
area of Iran. 

Conclusion 

This is the first study on overweight in 
Birjandi children. In our study, the overall 
prevalence rates of overweight and obesity 
were 4.8% and 1.8%, respectively. Prevalence 
rate of overweight and obesity in Birjandian 
children is lower than that in many other parts 
of Iran and some neighboring countries. 

Acknowledgment 

This study was supported by grant from 
Birjand University of Medical Sciences. We 
would like to gratefully thank all the students 
who participated in this study. 

References 

1. World Health Organization (WHO). 
Obesity: preventing and managing the 
global epidemic. Report of a WHO 
consultation on obesity, Geneva, 3-5 June, 
1997. Geneva: WHO, 1998.  

2. Kelishadi R. Childhood overweight, 
obesity, and the metabolic syndrome in 
developing countries. Epidemiol Rev. 
2007;29(1):62-76. 

3. Moreno LA, Sarría A, Fleta J, et al. Trends 
in body mass index and overweight 
prevalence among children and 
adolescents in the region of Aragon 
(Spain) from 1985 to 1995. Int J Obes 
Relat Metab Disord. 2000;24(7):925-31. 

4. Kalies H, Lenz J, von Kries R. Prevalence of 
overweight and obesity and trends in body 
mass index in German pre-school children, 
1982-1997. Int J Obes Relat Metab Disord. 
2002;26(9):1211-7. 

5. Kautiainen S, Rimpelä A, Vikat A, et al. 
Secular trends in overweight and obesity 
among Finnish adolescents in 1977-1999. 
Int J Obes Relat Metab Disord. 2002; 
26(4):544-52.  

6. Oner N, Vatansever U, Sari A, et al. 
Prevalence of underweight, overweight 
and obesity in Turkish adolescents. Swiss 
Med Wkly. 2004; 134(35-36): 529-33. 

7. Moayeri H, Bidad K, Aghamohammadi A, et 
al. Overweight and obesity and their 
associated factors in adolescents in 
Tehran, Iran, 2004-2005. Eur J Pediatr. 
2006;165(7):489-93.  

8. El-Hazmi MA, Warsy AS. A Comparative 
study of prevalence of overweight and 
obesity in children in different provinces 
of Saudi Arabia. J Trop Pediatr. 2002; 
48(3):172-7.  

9. Figueroa-Colon R, Franklin FA, Lee JY, et 
al. Prevalence of obesity with increased 
blood pressure in elementary school-aged 
children. South Med J. 1997;90(8):806-13. 

10. Wang Y, Monteiro C, Popkin BM. Trends of 
obesity and underweight in older children 
and adolescents in the United States, 
Brazil, China, and Russia: Am J Clin Nutr. 
2002;75(6):971-7.  

11. Plourde G. Impact of obesity on glucose 
and lipid profiles in adolescents at 
different age groups in relation to 
adulthood. BMC Fam Pract. 2002;3:18.  

12. Dietz WH. Childhood weight affects adult 
morbidity and mortality. J Nutr. 1998; 
128(2 Suppl):411S-4S.  

13. Serdula MK, Ivery D, Coates RJ, et al. Do 
obese children become obese adults? A 
review of the literature. Prev Med. 1993; 
22(2):167-77.  

14. Dietz WH, Bellizzi MC. Introduction: the 
use of body mass index to assess obesity in 
children. Am J Clin Nutr. 1999;70(1): 
123S-5S.  

15. Gargari BP, Behzad MH, Ghassabpour S, et 
al. Prevalence of overweight and obesity 
among high-school girls in Tabriz, Iran, in 
2001: Food Nutr Bull. 2004;25(3):288-91. 

16. Mostafavi H, Dabagh Manesh MH, Zare N. 
Prevalence of obesity and over- weight in 
adolescents and adult population in 

www.SID.ir

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Virtanen%20SM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aghamohammadi%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


Arc
hi

ve
 o

f S
ID

 
140  Prevalence of Overweight and Obesity in Birjand; F Taheri, T Kazemi  

Shiraz: Iran J Endcorinol Metab. 2005; 
7(1):57-66. (Persian)  

17. Raja'a YA, Bin Mohanna MA.  Overweight 
and obesity among school children in 
Sana'a City, Yemen. Ann Nutr Metab. 2005; 
49(5): 342-5.  

18. Lafta RK, Kadhim MJ. Childhood obesity in 
Iraq: prevalence and possible risk factors. 
Ann Saudi Med. 2005;25(5):389-93.  

19. Langendijk G, Wellings S, van Wyk M, et al. 
The prevalence of childhood obesity in 
primary school children in urban Khon 
Kaen, northeast Thailand. Asia Pac J Clin 
Nutr. 2003;12(1):66-72.  

20. Klein-Platat C, Wagner A, Haan MC, et al. 
Prevalence and sociodemographic 
determinants of overweight in young 
French adolescents: Diabetes Metab Res 
Rev. 2003;19(2):153-8. 

21. Krassas GE, Tzotzas T, Tsametis C, et al. 
Prevalence and trends in overweight and 
obesity among children and adolescents in 
Thessaloniki, Greece. J Pediatr Endocrinol 
Metab. 2001;14(Suppl 5):1319-26. 

22. Armstrong ME, Lambert MI, Sharwood KA, 
Lambert EV. Obesity and over-weight in 
South African primary school children -- 
the Health of the Nation Study. S Afr Med J. 
2006;96(5):439-44. 

23. Del Río-Navarro BE, Velázquez-Monroy O, 
Sánchez-Castillo CP, et al. The high 
prevalence of overweight and obesity in 
Mexican children. Obes Res. 2004;12(2): 
215-23. 

24. Wolfe WS, Campbell CC, Frongillo EA, et al. 
Overweight schoolchildren in New York 
State: prevalence and characteristics. Am J 
Public Health. 1994;84(5):807-13. 

25. Bener A. Prevalence of obesity, 
overweight, and underweight in Qatari 
adolescents. Food Nutr Bull. 2006;27(1): 
39-45. 

26. Ezzat KA, Fawzia A. Nutritional status 
survey of preschool children in Kuwait. 
East Mediter Health J. 1996;3(2):386-95. 

27. Kirk SF, McLeod M. The prevalence of 
overweight and obesity in children aged 4 
to 12 years in Gibraltar. Public Health 
Nutr. 2003;6(4):329-31.  

 

 

www.SID.ir

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lambert%20EV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

