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Short Communication

Prevalence of underweight, overweight and

obesity in preschool children of Tehran, Iran

Abbasali Gaeini', Majid Kashef?, Ali Samadi’, Aliasghar Fallahi’

Abstract

BACKGROUND: It is reported that prevalence of overweight and obesity have increased in all age groups, but little is
known about prevalence of overweight and obesity in preschool children. Therefore, the purpose of this study was to
survey the prevalence of underweight, overweight and obesity in 3-6 year-old Tehranian children in 2009-2010.

METHODS: This cross-sectional study was performed on a total of 756 (378 boys and 378 girls) preschool children aged
3-6. Subjects were selected through stratified sampling from 5 geographic regions of Tehran (east, west, north, south,
and center). Body weight and height were measured directly. Underweight, overweight and obesity was defined as
Body Mass Index (BMI) < 5™ percentile (underweight), 5™ to 85" percentile (normal weight), 85" to 95" percentile
(overweight), and > 95™ percentile (obesity); based on recommendation of Centers for Disease Control (CDC) in 2000.

RESULTS: Findings showed that the prevalence of underweight, overweight and obesity was 4.77%, 9.81% and 4.77%
in boys and 4.77%, 10.31% and 4.49% in girls, respectively.

CONCLUSIONS: Our findings showed a relatively high prevalence of overweight and obesity in Tehranian preschool

children that is a serious problem. This result can be used in clinical setting and preventive programs.
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( :hildhood overweight and obesity is in-
creased in last few decades in devel-
oped countries and, to some degree, in

other parts of the world.># In 1998, the World
Health Organization (WHO, 1998) recognized
obesity as a major public health epidemic in
developed as well as some developing coun-
tries.! Children with high body mass index
(BMI) often become obese adults, and obese
adults are at risk for many chronic conditions
such as hypertension, dyslipidemia, chronic
inflammation, hyperinsulinemia, and orthope-
dic problems, as well as substantial psychoso-
cial consequences.!3> Obese children are
stereotyped as unhealthy, academically unsuc-
cessful, socially inept, and lazy.6 Low self es-
teem and behavioral problems were particu-
larly commonly associated with obesity.>
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Maffeis et al.” surveyed the prevalence of
overweight and obesity in 2150 Italian children
aged 2-6 years and compared their pattern in
north and south of the country. They reported
that prevalence of overweight was 16.6%, and
it was higher in the south than in the north.
They also report that prevalence of obesity was
8.0%, and it was higher in the south than in the
north of the country. Kaur et al.? studied the
prevalence of overweight and obesity in 1745
Amritsarian preschool children aged 2 to 5
years. They reported that in Amritsarian the
overall prevalence of overweight and obesity
was 6.4% and 2.0% respectively. In addition,
6.85% boys and 5.97% girls were overweight;
2.06% boys and 1.95% girls were obese. They
conclude overweight and obesity among pre-
school children of Amritsar were lower than
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the preschool children of developed countries.

Mozafari et al.8 reported that prevalence of
overweight and obesity among Tehranian 6-12
years old school girls was 3.3% and 7.7% re-
spectively. In addition, they found a positive
relationship between anthropometric indices
and age, type of school, place of living, kind of
hobby and self-image. Khaji et al.” showed that
in 10-12 years old Tehranian school children
prevalence of overweight and obesity was
10.7% and 6.3%, respectively.

However, most recent studies conducted in
Tehran focused on adolescents and preadoles-
cents and there was limited research on preva-
lence of overweight and obesity in preschool
children. The early diagnosis and treatment of
overweight seems to be crucial to be able to
control the obesity epidemic. In addition, fre-
quent monitoring of the prevalence of obesity
gives health care personnel the chance to as-
sess the trend of the epidemic, to allow making
a comparison between different populations,
and to identify categories (age and sex specific)
of children at high risk. The aim of present
study was to determine the prevalence of un-
derweight, overweight and obesity among 3-6
years old preschool children and comparing
the prevalence of underweight, overweight
and obesity between boys and girls.

Since the last study in preschool children in
Iran was done in 1995, and considering the
remarkable changes in life style, eating behav-
iour and amount of physical activity during
the last decade in this age group, it seems to be
important to survey the prevalence of weight
disorders in this population.

Methods
This sixteen month cross-sectional study was
performed on Tehranian preschool children
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aged 3-6 years (from May 2007 to September
2008). A total of 756 (378 boys and 378 girls)
preschool children recruited in this study. Sub-
jects were selected through stratified sampling
from 5 geographic regions of Tehran (east,
west, north, south and center). Body weight
and height were measured by trained persons
in the morning. Body weight (in kilograms)
was measured to the nearest 0.1 kg with an
electronic scale. Body height was measured to
the nearest 0.5 cm using stadiometer with the
child stood erect against a wall with barefoot;
and heels, buttocks and head clung to the wall.
The subjects were dressed with light clothes
and wore no shoes throughout the measure-
ments. BMI (kg/m?) was calculated as the ratio
of the body weight (in kg) to the square of
height (in meter). The cut-off points were as
follows: BMI < 5th percentile (underweight),
BMI > 5t to BMI < 85t percentile (normal
weight), BMI > 85th to BMI < 95t percentile
(overweight), and BMI > 95th percentile (obe-
sity); based on definitions of Centers for Dis-
ease Control (CDC) in 2000.10. 11

Data were analyzed by the SPSS software
version 16 (IBM company, United States). In-
dependent t-student test was used to compare
underweight, overweight and obesity preva-
lence between boys and girls. Statistical sig-
nificant was set at a<0.05.

Results

A total of 756 preschool children aged 3-6
years old (378 boys, 378 girls) participated in
this study. Baseline characteristics of children
are summarized in table 1. Comparison of
baseline characteristics indicated that there are
significant differences between all variables
except for age (P = 0.101) in boys and girls. In
table 2 results of baseline characteristics of

Table 1. Baseline characteristics of children.

Characteristics Boys(n=378) Girls(n=378) All(756) P
Age (year) 4.61(0.1.04) 4.48(1.03) 4.55(1.04) 0.101
Height (m) 1.09(8.52) 1.07(8.08) 1.08(8.34) 0.004"
Weight (Kg) 19.47(5.78) 18.26(4.29) 18.87(5.12) 0.001"
BMI (Kg/m?) 15.92(3.22) 15.51(2.26) 15.72(2.79) 0.048*

Definitions: BMI; Body Mass Index, * significant level, a <0.05.
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Table 2. Baceline characteristics of children in different age groups.

Characteristics Boys (n=378) Girls (n =378)

Age(year) 3(n=70) 4(n=98) 5(n=118) 6(n=92) 3(n=177) 4(n=116) 5(n=108) 6(n=77)

Height(m) 99.38(6.24) 1.06(5.39)  1.11(5.50)  1.17(5.88) 98.07(4.56) 1.05(5.01)  1.12(5.26)  1.15(5.38)
Weight(kg) 15.14(2.73)  17.86(3.60) 20.56(6.52) 23.10(5.71) 14.72(2.07) 16.85(2.85) 20.56(4.55) 20.70(4.04)
BMI(kg/m?) 15.35(2.56) 15.59(2.07) 16.11(4.30) 16.45(3.00) 15.28(1.68) 15.13(2.06) 16.19(2.60) 15.37(2.38)

children are summarized in different age
groups. The total prevalence of underweight,
overweight and obesity in boys and girls; in
addition to different age groups are summa-
rized in table 3. This table indicates the preva-
lence of underweight, overweight and obesity
in boys was 4.77(n = 18), 9.81(n = 37) and
4.77(n = 18) respectively; and also was 4.76(n =
18), 10.31(n = 39) and 4.49(n = 17) in girls, re-
spectively. The prevalence of obesity was
highest at 6 years of age among boys (4.34%)
and at 4 years among girls (5.55%).

Discussion

The purpose of this study was to provide data
on the prevalence of underweight, overweight
and obesity among Tehranian preschool chil-
dren. To our knowledge, this is the first study
surveyed the prevalence of underweight,
overweight and obesity among this population
in Tehran. The results of the present study
demonstrated that prevalence of underweight,

overweight and obesity in boys were 4.77%,
9.81% and 4.77 %, and 4.76%, 10.31% and
4.49% in girls, respectively.

There are different methods for measuring
overweight and obesity in population based
studies in preschool children. Center for Dis-
ease Control and Prevention (2000, 2008)0. 11
uses the BMI cut-off points of < 5th percentile
for underweight, 85t-95th percentile for over-
weight and > 95t percentile for obesity. In a
global study, De Onis!? et al used values of >2
SDs and >3 SDs for defining overweight and
obesity of preschool children. In addition, Jou-
ret et al.3 used BMI = 90th percentile (z score =
1.28) for indicating overweight and BMI = 97th
percentile (z score = 1.90) for obesity in French
preschool children.!* These differences between
methods could affect the results. Studies that
used 85t-95th percentile BMI and > 95th percen-
tile for figuring out the prevalence of over-
weight and obesity reported before in table 4.

With reviewing the prevalence of obesity

Table 3. Prevalence of underweight, normal weight,
overweight and obesity in Tehranian children aged 3-6 years.

Groups Underweight Normal weight Overweight Obese

Boys in age group

3(n=70) 4.28(3) 81.42(57) 10.00(7) 4.28(3)

4(n=98) 3.06(3) 82.65(81) 10.20(10) 4.08(4)

S5(n=117) 4.27(5) 81.19(95) 10.25(12) 4.27(5)

6(n=92) 4.34(4) 81.52(75) 7.84(7) 6.52(6)

Total(377+1 miss) 4.77(18) 80.63 (304) 9.81(37) 4.77(18)
Girls in age group

3(n="77) 3.89(3) 81.81(63) 10.38(8) 3.89(3)
4(n=116) 5.17 (6) 80.17(93) 10.34 (12) 431 (5)
5(n=108) 5.55(6) 80.55(87) 9.259(10) 4.62(5)

6(n="77) 3.89(3) 81.81(63) 10.38(8) 3.89(3)

Total(378) 4.76 (18) 80.42 (304) 10.31 (39) 4.49 (17)

Data are presented in %(n).

* The cut-off points were as follows: BMI < 5™ percentile (underweight); BMI > 5™ to < 85™ percentile (normal
weight); BMI > 85" to < 95" percentile (overweight); and BMI > 95™ percentile (obesity).
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Table 4. Comparison of the rate of overweight and obesity
in present study with data reported in other literature.

Study Population n age (yr) sex Date Overweight obesity
boy 2010 9.81% 4.77%
P t stud Iran-Teh 756 3-6
resent study ran-tehran ' gids 2010 1031%  4.49%
Iran 11139 0-4.99 1995 3.3% ---
Japan 7308 0-4.99 1978-81 1.6%
Africa 4471000 <S5y both 1995 3.9%
Onis (2000)(17) As1a . 10 643000 <5y both 1995 2.9%
Developing countries 17 56100 <5y both 1995 3.3%
Latin Americaand 4,54 <5y  both 1995 4.4%
Caribbean
United States 6413 0.17-4.99 both 1988-1994 4.5%
Global - 3-6 yr both 1990 3.2% 5.2%
Global About 200 both 2010 5.6% 7.7%
million
Onis(2010)(12) Global e both 2020 7.3% 10.9%
Africa - 2010 7.4% 9.5%
Africa 2020 10.6% 14.8%
Asia e 2010 4.9% -
. boys 2007 7.0 % -
Béatrice(13) France 1780 4 yr girls 2007 11.2% L
about 1 mil- o
MMWR *(15) USA lion 1998 - 12.4%
2008 - 14.5%
British 1031 24month  both 1999 15.8% 6.0%
Reilly(16) British 1013 49month 1999 20.3% 7.6%
British 972 61month 1999 18.7% 7.2%

Abbreviations: n, Number of subjects. MMWR, Morbidity and Mortality Weekly Report.

and overweight in recent years, as cited in ta-
ble4, it could be concluded the prevalence of
obesity and overweight is increasing in pre-
school children compared to previous 2 dec-
ades. This trend is the same as in other popula-
tions such as children, adolescence, and adults.
As cited in table 4, in the report of national nu-
tritional surveys!” in 1995, prevalence of over-
weight in Iranian preschool children was 3.3%
more than Japanese and Asian populations
and was the same as developing countries;
moreover, it was lesser than Latin American
and Caribbean children. But our finding shows
that the prevalence of overweight and obesity
now is more than 1995. The main reasons for
these results may be nutritional habits, inactiv-
ity and life styles of families. In some papers
multiple reasons have been reported for in-
creasing obesity and overweight in preschool
children in recent decades. However, in devel-
oping countries, the extent of this increase still
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remains unknown.!?

Jouret et al.’? reported that history of over-
weight or diabetes in family, overweight in the
first 2 year of life, and watching television are
associated with overweight at 4 years old chil-
dren. They also concluded, there is a signifi-
cant association between energy consumption
and overweight in boys but not for girls.

One study found a relationship between
inactivity and overweight in preschool-aged
boys but not in girls.2! Other studies docu-
mented similar effects of watching television
on being overweight among preschool-aged
children. Therefore this may be concluded that
one common reason of overweight and obesity
in preschool children is inactivity and televi-
sion viewing.2 Then, reducing excess televi-
sion viewing among children has been pro-
posed as a national health objective for 2010.1
2223 Other recommendations could be enhanc-
ing regular physical activity in preschool age
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children. These programs may help preventing
the development of overweight and obesity
and also, decrease risk of inactivity related
chronic disease such as diabetes, cardiovascu-
lar disease and so on in future.

In a global population based study, 450 na-
tionally representative cross-sectional surveys
from 144 countries were analyzed for over-
weight and obesity of preschool children.12 In
this study which published in 2010, it is esti-
mated that about 43 million children (35 mil-
lion in developing countries) are overweight
and obese; and 92 million are at risk of over-
weight. Results of this study indicated that
worldwide prevalence of childhood over-
weight and obesity increased from 4.2% in
1990 to 6.7 % in 2010. In 2020, this trend is ex-
pected to reach 9.1% or 60 million. The esti-
mated prevalence of childhood overweight
and obesity in Africa in 2010 was 8.5% and is
expected to reach 12.7 % (95% CI: 10.6%,
14.8%) in 2020. Therefore, as the findings of
worldwide studies show, overweight and obe-
sity has increased considerably since 1990.
Moreover, as table 4 indicates the prevalence
of overweight and obesity in present study are
more than global reports and some other stud-
ies.

Some countries have been to some extent
successful in preventive policy against preva-
lence of obesity and overweight. De Onis and
Blossner!” surveyed the prevalence of obesity
among low-income American, preschool-aged
children and concluded that obesity increased
steadily from 12.4% in 1998 to 14.5% in 2003,
but subsequently remained essentially un-
changed, with 14.6% prevalence in 2008. Some
other studies surveyed the relationship be-
tween food intake such as juice and BMI and
did not found any relationship between
them.19 21 However, Welsh et al.’2 concluded
that reducing consumption of sweetened drink
is one strategy to manage the weight of pre-
school children. A study of 16 preschool chil-
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dren 4 to 6 years old with poor regulation of
energy intake found that the most powerful
determinant of the amount of food consumed
at meals was the amount served.?

Reducing childhood obesity will require an
effective prevention strategy that focuses on
environments and policies promoting physical
activity and a healthy diet in families, child
care centers, and communities. Some countries
showed significant gender differences in
overweight and obesity prevalence in children.
But in this study there was not any difference
between boys and girls.

The limitation of this study was the descrip-
tive nature of the study. In our study, we could
not show any association between obesity and
its risk factors such as inactivity, unhealthy
diet, parental obesity, and socioeconomic
states of families. Also there is rare information
to compare the result of present condition with
the past one. We recommend other studies in
this field especially on this certain group in
Iran.

Conclusion

In comparison to the result of the last study in
this age group (preschool children) which had
done in Iran in 1995, our finding showed pre-
valence of underweight, overweight and obe-
sity in Tehranian preschool children is increas-
ing. Considering the relationship between
childhood and adult obesity and deleterious
consequences of overweight and obesity on
health, it seems a serious problem and needs
special attention. This result can be used in
clinical setting and preventive programs.
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