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Abstract

Objective: Malnutrition, overweight and obesity are major health concerns in modern societies and
especially among children. Overweight and obesity affect children’s current and future health. It is
known that the prevalence of overweight differs by race, sex, and geographic location.

Methods: In a cross-sectional study 30092 Iranian children aged 7-18 years in six ethnic groups
were selected by a cluster sampling. Prevalence of obesity and overweight and distribution of body
mass index (BMI) by gender, age, and ethnicity were measured. Cutoff points of BMI for defining
obesity and overweight were based on the Iranian, and IOTF standard values.

Findings: This study showed a significant ethnic difference in BMI. Prevalence of overweight and
obesity among Iranian children was 9.27% and 3.22% respectively comparing international
standards. The frequency of overweight and obesity was higher in boys.

Conclusion: This study showed a significant difference in BMI among different ethnic groups.
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Introduction

Malnutrition, overweight and obesity are major
health concerns in modern societies and especially
among children(tl. There is substantial body of
evidence that the prevalence of overweight has
been significantly increased among children in
recent years(25l. In the US, among persons aged 6-

19 years, 31% were overweight or at risk for
overweightl3l. In another survey in 2003, it was
indicated that 27% of high-school students were
overweight or at risk for overweightfél. In National
Health and Nutrition Examination Survey
(NHANES), the prevalence of overweight among
children aged 6-11 years was increased by about
11% from 1970-1974 till 1999-2000 in the USI.
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In a study in Iran, prevalence of overweight and
obesity in children aged 6-18 years was 10.1% and
4.79% according to national cut-offs [,

Some studies in different populations have
assessed the prevalence of overweight among
children [2-48-10], [t is known that the prevalence of
overweight differs by race, sex, and geographic
location [7]. Few data on obesity prevalence, based
on the optimum definition using body mass index
(BMI), for children in developing
countries(!,

Overweight or obese children are at risk for
high blood pressure, dyslipidemia and diabetes
type II [51z15] These children may eventually
become overweight or obese adults [16-19. Many
studies have shown that schools can play an
important role in improving lifestyle and
children's behavior and subsequently prevent
overweight and obesity [20-22],

Assessment of body composition can be
performed by direct (e.g. estimation of lean body
mass) or indirect (e.g. weight for height
measurement) methods. The indirect methods are
less precise but less expensive and simpler than
the direct methods, especially for children [23],

Measuring students’ height, weight, and BMI in
schools is an important approach to identify the
prevalence of overweight and obesity and then try
to reduce it [20.21,24,25],

BMI has been recommended by many authors
for evaluation of childhood obesity [26] and The
American Academy of Pediatrics (AAP)
recommend annual assessments of BMI as a
strategy for preventing and combating childhood
obesity [271,

Reference values for BMI have been measured
in many developed countries such as America,
Germany, and Britain [23.2829], [nternational obesity
task force (IOTF) and center of disease control and
prevention (CDC) have defined reference values
for different parts of the world 39311, [n Iran, these
reference values have been measured in different
studies 8321,

There are few studies in Iran about the
prevalence of obesity among pre-school
children(®33l. We conducted this study to assess
body mass index of school children in all grades
aged 7-18 years from different ethnicities in Iran
and compare it with Iranian and IOTF standard
values.

exist

Subjects and Methods

In a cross-sectional study 30092 Iranian children
aged 7-18 years in six ethnicities (i.e. Fars, Kurd,
Lor, Baluch, Turk, and Arab) were assessed. 204
subjects without data on date of birth were
excluded from the study, so the final data set used
in the analysis consisted of 29988 children (14924
boys and 14964 girls) in six ethnicities. Sample
size was measured using ISO 15535 Method[341.

Subjects were selected by multistage random
cluster sampling from different parts of Iran. We
selected a province as the representative of each
ethnicity: Yazd (Fars), Sistan (Balouch), Kurdestan
(Kurd), Lorestan (Lor), Zanjan (Turk), and
Khoozestan (Arab). In each province persons who
were native (those whose grandparents were from
that ethnicity according to their parents’
testimony) were selected, non-native children and
those with doubtful ethnicity were excluded from
the study. We selected about 200 cases in each
grade (from 1-12) from 12 primary, 8
intermediate and 10 high schools in different
urban and rural parts of each province.

Then body weight, height and BMI were
measured for all subjects. Measurements were
made in winter and spring 2009 in a 6 month
period.

Body weight was measured using a digital
weight scale (Laica, Italy, accuracy: 100 grams)
and height was measured by an anthropometer
designed by researchers and validated by a pilot
study (accuracy: 5 milimeters). Children wore
light indoor clothing and no shoes during
measurements.

Mean, standard deviation and key percentiles
(5, 50, 85, and 95) were measured for weight,
height and BMI. Prevalence of obesity (BMI>95th
percentile) and overweight (BMI>85t percentile)
was measured and compared among different
Iranian ethnicities.

Cut-off points for defining obesity and
overweight were based on the Iranian data from
Hosseini et all?9] and international obesity task
force (IOTF) standard values datal28l. Although
according to Kelishadi et all8! the standard values
of CDC were closer to the measurements of our
population, we used IOTF standard values to
compare BMI of our children with an international
standard.
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Data was analyzed by SPSS (ver. 16).
Independent samples t-test was used for
comparison of means between two genders and
one way ANOVA was used for the comparison of
means among different ethnicities.

We obtained an informed consent from parents
after explanation of the procedure.

Findings

A total of 29988 Iranian children (14924 boys and
14964 girls), 7-18 years old in six ethnicities
including 4895 Fars, 4872 Kurd, 4908 Lor, 5389
Baluch, 5119 Turk, and 4705 Arab children
entered the study.

Table 1 shows the mean and standard deviation
for weight, height and BMI in all age groups and
key percentiles (5, 50, 85 and 95) for BMI in two
genders separately. BMI in 8 and 18 year-old boys
was significantly higher than in girls (P=0.002, and
P<0.001, respectively); and 12, 13, 14, 15, and 16

Prevalence of Obesity among Iranian Children; S} Mirmohammadi, et al

year-old girls had a higher BMI than boys (P=0.02
for 12, and P<0.001 for others).

Figure 1 shows the gender- and age-specific
mean BMI among school children of six ethnicities.
There was a significant BMI difference in boys and
girls in different ethnicities (P<0.001). Baluch boys
and girls had the lowest BMI in all age groups, but
the highest BMI was seen in different ethnicities
for different ages (e.g. Arab girls had the highest
BMI in 8, 9, 12, 13, and 16 year olds, and the
highest BMI in 7 and 11 year olds was observed in
Turk boys).

Considering IOTF, 2774 (9.27%) of Iranian
children were overweight (10.49% of boys and
8.07% of girls), and 965 (3.22%) of them were
obese (3.75% of boys and 2.71% of girls). But if
we consider national standard (1999), these
prevalence rates will be much higher. According to
this standard 3787 (12.67%) of Iranian children
were overweight (11.82% of boys and 13.50% of
girls), and 3128 (10.47%) of them (12.06% of
boys and 8.9% of girls) were obese. Tables 2 and 3
show the prevalence of overweight and obese
boys and girls in different ethnicities, respectively.

Table 1: Descriptive statistics for weight, height and body mass index in Iranian children

Age Sex Weight( kg) Height( m) Body Mass Index
Mean (SD*) Mean (SD*) Mean (SD*) 5th 50th 85th 95th
7 Boys 22.25 (4.38) 1.20 (0.06) 15.22 (2.06) 12.85 14.95 16.58 18.43
Girls 21.70 (4.97) 1.19(0.06) 15.06 (2.17) 12.43 14.70 16.72 18.83
8 Boys 25.49 (5.62) 1.26(0.06) 15.79 (2.43) 13 15.34 17.57 20.84
Girls 24.53 (5.00) 1.25(0.06) 15.50 (2.40) 12.61 15.08 17.55 19.89
9 Boys 28.86 (6.52) 1.32(0.06) 16.24 (2.61) 13.36 15.67 18.25 21.10
Girls 28.28 (6.50) 1.31 (0.06) 16.22 (2.77) 13.14 15.43 18.89 21.67
10 Boys 32.08 (7.54) 1.37 (0.06) 16.87 (3.05) 13.60 16.15 19.73 23.08
Girls 31.59 (7.36) 1.36 (0.06) 16.72 (3.00) 13.28 15.98 19.68 22.63
11 Boys 36.36 (9.08) 1.43 (0.07) 17.38 (3.37) 13.45 16.41 20.76 24.21
Girls 36.00 (9.32) 1.43 (0.07) 17.52 (3.29) 13.55 16.76 20.93 24.02
12 Boys 39.87 (10.16) 1.47 (0.08) 18.13 (3.62) 14.07 17.21 21.63 25.25
Girls 41.66 (9.82) 1.49 (0.07) 18.49 (3.51) 13.98 17.85 22 25.50
13 Boys 45.39 (11.61) 1.54 (0.09) 18.74 (3.63) 14.26 17.97 22.53 25.92
Girls 46.52 (10.93) 1.53 (0.06) 19.63 (3.890 14.82 18.90 23.46 27.13
14 Boys 51.07 (13.50) 1.61 (0.09) 19.50 (4.00) 14.72 18.58 23.12 27.70
Girls 50.25 (10.15) 1.56 (0.05) 20.45 (3.61) 15.61 19.73 24.33 27.02
15 Boys 55.23 (13.08) 1.66 (0.08) 19.86 (3.96) 15.14 18.98 23.35 28.74
Girls 52.31(10.03) 1.57 (0.05) 21.00 (3.69) 16.05 20.28 24.97 27.98
16 Boys 58.88 (12.70) 1.69 (0.07) 20.31 (3.74) 15.88 19.51 23.56 28.20
Girls 53.41 (10.11) 1.58 (0.05) 21.32 (3.73) 16.44 20.66 25.04 28.33
17 Boys 62.91 (12.44) 1.72 (0.06) 21.11 (3.73) 16.54 20.32 24.76 28.22
Girls 53.76 (9.85) 1.58 (3.05) 21.34 (3.57) 16.65 20.74 25.06 28.03
18 Boys 64.53 (13.10) 1.72 (0.06) 21.60 (3.98) 16.85 20.74 25.10 29.35
Girls 52.69 (9.69) 1.58 (0.05) 21.00 (3.54) 16.42 20.35 24.24 28.11

* SD: standard deviation
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Fig. 1: Gender- and age-specific mean BMI among school children of six ethnic groups
Discussion This is the first study for comparing BMI among

Child obesity is an epidemic with serious social,
economic, and health consequences having the
potential to continue into adulthood[?s], so
identification of children who are overweight or
obese based on different age, gender, and ethnicity
and intervention to prevent the development of
obesity-related conditions is important.

Parents' occupation, education and urbani-
zation are major risk factors for childhood obesity
in developing countries 1111, It is known that the
prevalence of overweight differs by race, sex, and
geographic location [71.

different ethnicities from a large national sample
in Iran. Although Kelishani et al have assessed the
prevalence of overweight and obesity in a large
national sample, they haven't compared their
results among different ethnicities [8l.

In our study, centiles of BMI were higher than
the study of Hosseini et al in all age groups [32], and
they were much closer to the international
standards which shows a tendency to increase
BMI among Iranian children during the last
decade.

Centiles of BMI were also higher than those of
Vietnamese and Chinese children [135]. Prevalence
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Table 2: Prevalence of overweight and obesity among boys of six ethnic groups

Ethnicities

Fars Kurd Lor Baluch \ Arab
IRN* IOTF* IRN IOTF IRN I0TF IRN  IOTF IRN I0TF
7 (OW**) 121 3.0 9.9 4.4 7.9 4.8 3.4 1.0 19.6 6.7 9.4 3.9
7 (Ob*¥) 4.3 2.1 5.4 1.5 7.9 3.5 1.7 0.7 9.1 3.5 5.9 2.5

8 (0W) 9.7 9.7 17.7 4.3 12.9 12.9 9.0 5.4 15.9 9.9 13.7 6.8
8 (Ob) 12.8 31 6.2 1.9 18.8 5.9 5.4 0 16.4 6.9 10.2 39
9 (OW) 10.9 7.8 16.3 5.8 11.8 7.4 12.3 4.7 17.1 16.2 126 105
9 (Ob) 13.0 4.7 6.8 1.1 11.8 39 5.2 5 22.2 3.7 13.7 2.1

10 (OW) 7.1 13.6 9.9 7.3 14.6 17 6.7 2.9 17.7 17.7 8.8 11.0
10 (Ob) 16.2 1.9 10.9 2.6 22.2 4.1 4.6 1.3 23.6 4.5 18.2 6.1
11 (OW) 13.4 16.0 12.1 7.1 14.4 17.8 4.8 39 17.6 209 129 9.1
11 (Ob) 23.5 6.7 9.1 2.0 22.5 3.8 4.8 0.5 26.4 5.5 11.5 24
12 (OW) 11.6 16.9 8.6 7.2 10.1 13.2 4.8 0.8 17.8 188 121 117
12 (Ob) 20.0 4.4 9.9 2.6 17.6 4.8 24 1.6 21.6 53 15.0 4.4
13 (OW) 12.1 211 11.0 11.9 10.6 13.7 6.0 5.3 13.8 128 143 165
13 (Ob) 215 4.9 13.7 2.6 12.8 4.0 4.7 1.3 14.3 4.9 17.7 3.8
14 (OW) 11.3 15.7 14.1 9.0 15.3 20.8 5.8 5.4 16.8 158 140 155
14 (Ob) 17.4 6.5 8.5 4.5 15.3 4.4 4.5 1.3 17.9 8.2 14.7 5.4
15 (OW) 15.8 14.7 10.2 10.7 4.7 6.1 3.8 5.0 16.2 13.8 9.4 11.2
15 (Ob) 15.8 9.8 7.0 2.8 6.6 3.8 5.0 29 12.9 6.2 11.6 6.7
16 (OW) 11.5 11 10.6 8.7 4.8 6.9 7.5 7.9 16.3 138 10.8 5.9

16 (Ob) 11.5 5.0 6.8 24 6.9 1.6 5.0 1.7 13.3 7.7 5.9 39
17 (OW) 9.5 13.1 11.5 12.5 12.2 7.9 5.9 7.4 17 183 139 10.2
17 (Ob) 17.6 9.0 7.3 1.6 6.1 1.7 7.8 3.4 2.6 3.0 10.2 4.6

18 (OW) 18.5 13.9 11.9 11.1 14.8 7.5 5.1 5.2 14 114 140 132
18 (Ob) 15.1 7.4 111 2.5 8.0 31 5.1 0 12.8 5.1 12.1 5.2

* [RN: Iranian definition from Hosseini et all29], IOTF: International obesity task force values from Cole et all28!
** OW: overweight, Ob: Obesity

Table 3: Prevalence of overweight and obesity among girls of six ethnic groups

Ethnicitis
Fars Kurd Lor Baluch Turk
IRN* IOTF* IRN \ IOTF IRN IOTF IRN IOTF
7 (OW**)  13.2 2.9 9.5 5 18.9 8 6.4 2.8 12.4 7.1 15.7 7.8
7 (Ob**) 4.4 2.5 5.5 2.5 7.1 2.8 2.8 4 7.1 2.1 9.3 4.4
8 (OW) 10.8 7.4 13.4 10.1 18.7 139 5 1.9 12.9 49 163 104
8 (0b) 7.8 2 8.4 .6 13.4 1.9 2.3 .8 4.9 1.2 17.3 9.9
9 (OW) 15.1 10.7 14.2 9.6 13.3 11.8 9.7 3.1 20.3 12.1 199 175
9 (Ob) 9.8 2.4 8.8 1.3 12.8 3.6 2.6 4 12.9 4.7 20.4 7.3

10 (oW) 157 12.2 17.2 11.6 15.1 12.5 5.7 3.9 15.2 143 166 122
10 (Ob) 10.7 2.5 12.6 2.5 14.1 4.7 3.9 4 15.7 3 15.6 4.4
11 (OW) 14.9 15.3 15.3 12.6 14.9 12.3 9 5.4 15.6 151 203 193
11 (Ob) 15.3 3.3 12.1 4.2 11.3 3.1 4.5 9 13.2 2.4 18.9 4.7
12 (OW) 169 17.5 17 14.2 17.2 11.6 7.7 6 16.1 129 19.7 19.7
12 (Ob) 16.9 5.4 15.3 4 11.9 2.6 6.9 1.7 11.3 1.6 23.5 6.1
13 (OW) 199 21.4 16.7 16.2 15.7 18.2 8.7 6 16.6 133 184 17
13 (Ob) 17.4 6.5 16.2 4.9 15.3 3.8 3.2 4 10.4 3.8 17 7.5
14 (OW) 191 19.5 15.5 15.9 19.5 20.5 9.6 8.2 16.8 14.4 20 20.7

14 (Ob) 14.2 4.1 7.1 3.5 10 3.5 1.4 .5 5.8 1.4 12.4 4

15 (OW) 16.2 23.2 14.3 18.8 15.8 22.1 9.3 9.7 12.6 141 169 215
15 (Ob) 18.7 9.6 8.5 2.7 8.4 .5 2.4 1.2 4.5 2 6.2 0

16 (OW) 13.2 17.6 9.8 13 12.1 16.5 4.3 5.5 11.5 164 143 20.1
16 (Ob) 7 4.8 6.5 5.4 3.4 1.9 1.6 1.6 6.6 4.9 6.1 4.1
17 (OW) 118 14.9 8.2 13.1 11.4 16.9 6.1 8.2 7.4 104 149 19.6
17 (Ob) 3.6 3.1 4.1 33 3.9 3.9 1.6 1.6 2.6 2.2 3.1 3.1

18 (OW) 10.2 13.2 5.8 10.3 6.5 7.8 5.1 5.6 3.8 7 174  16.7
18 (Ob) 3.4 2.6 4.7 3.8 9 0 1 1.2 1 1.3 8.7 11.1



Iran J Pediatr; Vol 21(No 4); Dec 2011

* IRN: Iranian definition from Hosseini et al [2%], IOTF: International obesity task force values from Cole et al [28]

of overweight and obesity was higher than that of
Chinese children [351.

We found a prevalence of 12.67% and 10.47%
for overweight and obesity according to national
cut-off points, which was higher than the results of
Kelishadi et al [8l.

We found a significant difference between
various ethnicities within Iran which was
consistent with last studies [3536l. In our study,
mean BMI in Baluch children was lower than in
other ethnicities, which may be due to ethnicity or
geographical area.

It seems that Iran has experienced a rapid
“nutrition transition” during the last decade, with
urbanization and decreases in physical activity,
and increases in calorie and fat intake.

Our study had some limitations. We used BMI
which is an indirect measure of overweight and
obesity. We couldn't measure the percentiles of
BMI by Lamda-Mu-Sigma (LMS) method, because
the software was not available to us. There were
some children from a hybrid ethnic group and we
could not exclude all of them. Some observed
differences are probably due to geographical
difference which was not considered in this study.
These data can be used for planning nutritional
strategies for children and as basic information for
later studies.

Conclusion

It is concluded from this study that BMI has
increased in children of our population and
prevalence of overweight and obesity has
increased during last years.
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