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Abstract: Objective

some dietary determinants of obesity in a representative sample of children in Neishabour, a city in northeastern, Iran.

The prevalence of obesity is increasing in Iranian youngsters. This study aimed to assess

Methods This case-control study was conducted among 114 school students, aged 6 — 12 years, with a body mass index
(BMI) =95th (based on percentile of Tranian children) as the case group and 102 age- and gender-matched controls, who
were selected from their non-obese classmates. Nutrient intake data were collected by trained nutritionists by using two 24-
hour-dietary recalls through maternal interviews in the presence of their child. A food frequency questionnaire was used for
detecting the snack consumption patterns. Statistical analysis was done using univariate and multivariate logistic regression
(MLR) by SPSS version 16. Results In univariate logistic regression, total energy, protein, carbohydrate, fat (including
saturated, mono- and poly-unsaturated fat) , and dietary fiber were the positive predictors of obesity in studied children.
The estimated crude ORs for frequency of corn-based extruded snacks, carbonated beverages, potato chips, fast foods, and
chocolate consumption were statistically significant. After MLR analysis, the association of obesity remained significant with
energy intake (OR = 2.489, 95% CI. 1.667 -3.716) , frequency of corn-based extruded snacks (OR =1.122, 95% CI;
1.007 —=1.250), and potato chips (OR=1.143, 95% CI:1.024 - 1.276). The MLR analysis showed that dietary fiber
(OR=0.601, 95% CI . 0.368 - 0.983) and natural fruit juice intake (OR =0.909, 95% CI. 0. 835 - 0. 988) were
protective factors against obesity. Conclusions The findings serve to confirm the role of an unhealthy diet, notably calorie-
dense snacks, in childhood obesity. Healthy dietary habits, such as the consumption of high-fiber foods, should be
encouraged among children. [ Chin J Contemp Pediatr, 2013, 15(7) :501 —508 ]
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In Tran, like other developing countries, the preva-
lence of obesity is increasing among youngsters '’
Approximately 10% of the world’s school-aged children
carry excess body fat, of whom 25% are currently clas-
sified as obese according to International Obesity Task-
force cut-off values'**'. Childhood overweight and obe-

sity leads to increased risk of non-communicable disea-

ses such as type 2 diabetes and cardiovascular diseases
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in adulthood"’. Obesity will be the main risk factor for
more than 60% of diseases and their related mortality
and morbidity by 2020’ .

Obesity is the result of the combined effects of differ-
ent determinants such as dietary pattern, socio-eco-
nomic status, and environmental factors'”’. A complex

interaction between genetic, environmental, and be-

havioral factors is known to be the underlying cause of
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childhood obesity**’. However, findings on the role of
dietary pattern in this global health problem are incon-

197 Since dietary factors play an important role

clusive
in the increasing incidence of obesity, identification of
food patterns among school children is very important,
interventions

especially for and preventative pro-

grams[”'m.

This study has been designed to investigate some di-
etary risk factors that might affect the prevalence of
childhood obesity in a representative sample of children

from Neishabour, a city in northeastern Iran, in 2006.
1 Material and methods

1.1 Subjects

Subjects were selected through multi-stage cluster
sampling in the first phase of this case-control study,
including 1500 school children aged 6-12 years old and
who were from Neishabour, a city in the northeastern
Iran. Their weights and heights were measured based on
standard protocols'™' and body mass index was compu-
ted[ BMI = weight (kg) / height (m*)]. In the second
phase, 114 children who had a BMI = 95th percentile

5] were selected as cases. Controls

of Iranian reference
were selected from their non-obese classmates who
matched the cases by age and sex (102 persons).

This study has been approved by the ethics committee
of Tehran University of Medical Sciences ( TUMS).
Written informed consent was completed by the parents
who agreed to let their children participate in the study.
1.2 Data collection

Nutrient intake data were collected by two 24-hour di-
etary recalls by interviewing mothers in the presence of
their child. A food frequency questionnaire was used for
detecting the most common snack consumption patterns.
Interviews were performed by trained nutritionists.

1.3 Statistical analysis
Data were analyzed using the SPSS software version

16. Nutrient intakes were estimated by Food Processor

software version 3 and expressed as mean +SD (x +s)
along with food frequency data. Student i-test and
Mann-Whitney U test were applied to compare mean
differences between parametric and non-parametric
quantitative variables respectively. Univariate logistic
regression was used for computing the crude odds ratio
(OR) to examine the degree of association between the
quartile of various dietary predictors and childhood
obesity. Multiple logistic regression (MLR) model was
fitted to data to determine the most important dietary
predictors of childhood obesity after adjusting for age,
sex, physical activity and energy intake. P-values less

than 0. 05 were considered statistically significant.

2 Results

The mean weight, height and BMI in 216 students
(114 obese and 102 non-obese) are shown in Table 1.
Significant differences in weight, height, and BMI

were observed between cases and controls.

Table 1 Height, weight and BMI in case and control

subjects (x +s)

Group n Height (cm) Weight (kg) BMI (kg/m?)
Control 102 130 £9 26 +5 15.3 1.2
Case 114 134 £10 40 £9 21.9+2.6
t value 2.994 14.39 24.67
P value 0.003 <0.001 <0.001

Total energy, protein, carbohydrate, and fat (inclu-
ding saturated, mono- and poly-unsaturated fat) , cho-
lesterol, and dietary fiber in obese children were sig-
nificantly higher than their normal peers. Percentage of
calorie derived from fat was also significantly higher in
obese pupils; however, the percentage of calorie de-
rived from carbohydrate and protein was significantly
higher in normal students. Obese children took more
unhealthy snacks compared to those with normal weight

(Table 2).
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Table 2 Nutrient intake and snack consumption in

case and control subjects (x +s)
Variable ((:Loiltlrglzs) ( nC:aslels 4 t (z)value P value
Energy (Kcal/day) 1762 £412 2413 £542 9.997 0.001
Protein (g/day) 58 +14 70 £ 19 5.347 0.001
Carbohydrate (g/day) 249 +64 332 £82 8.396 0.001
Total fat (g/day) 63 +21 95 £30 9.196 0.001
Calorie from protein (% ) 13.1+2.4 11.4£2.3 4.955 0.001
Calorie from carbohydrate (% ) 56 £5 55 +6 2.378 0.018
Calorie from fat (% ) 31+6 35+7 4.229 0.001
Dietary fiber (g/day) 19 £6 22 +8 3.074 0.002
Saturated fat (g/day) 22 +8 3513 (7.877) 0.001
Mono-unsaturated fatty acids 2 49 U2 (7.878)  0.001
(g/day)
Poly-unsaturated fatty acids
(o/day) 14 7 20 +8 (5.884) 0.001
Cholesterol ( g/day) 240 £153 289 £201 (2.228) 0.047
C"’(*;::/e:w‘:i‘}f;‘d‘*d snacks 2.7+2.3 9.2:5.8 (7.444)  0.001
Chocolate ( time/month) 5+4 14 £11 (7.322)  0.001
Cola (time/month) 3.7+2.7 8.0+5.5 (6.037) 0.001
Natural fruit juice (time/month) 4.1+3.5 3.0+2.5 (1.638) 0.112
Patato chips (time/month) 2.0+1.7 8.4+6.0 (7.658) 0.001
Fast food (time/month) 2.3+1.2 6.9+4.7 (7.346) 0.001

Association between macro- and micro-nutrient intake

quartiles and obesity in univariate and multivariate lo-

gistic regression models are shown in Table 3. In spite
of statistically significant association between many diet-
ary factors and childhood obesity in univariate model,
after adjusting for age, sex and physical activity, only
energy intake (OR =2.489, 95% CI; 1. 667 —3.716)
remained in the model as the most important dietary in-
take predictor of childhood obesity in MLR analysis. In
addition, after adjusting for age, sex, physical activity
and energy intake, high intake of dietary fiber (OR =
0.601, 95% CI; 0.368 —0.983) decreased the odds
of obesity in studied children.

The estimated crude ORs for frequency of corn-based
extruded snacks, cola, potato chips, fast foods, and
chocolate consumption were statistically significant.
The increased frequency of corn-based extruded snacks
and potato chips was a risk factor for obesity in studied
children in MLR analysis. The MLR showed that the
increased frequency of natural fruit juice intake was as-

sociated with a decreased risk of obesity (Table 4).

Table 3  Association between nutrient intake variables and obesity in univariate and multivariate logistic regression

model
Nutrient intake ( Quartile) Crude OR (95% CI) Adjusted OR (95%CI) *
Energy 3.444 (2.463 -4.814)* 2.489 (1.667 -3.716)°
Protein 2.025 (1.545 -2.655)* 1.102 (0.643 —1.886)
Carbohydrate 2.937 (2.154 -4.004)° 1.087 (0.496 -2.385)
Total fat 3.389 (2.431-4.725)" 1.202 (0.637 -2.268)
Calorie from protein 0.548 (0.423 -0.710)* 1.279 (0.849 -1.926)
Calorie from carbohydrate 0.706 (0.547 -0.911)* 0.945 (0.640 -1.396)
Calorie from fat 1.746 (1.344 -2.269)* 1.023 (0.690 -1.516)
Dietary fiber 1.377 (1.077 -1.761)" 0.601 (0.368 -0.983)"
Saturated fat 2.862 (2.104 -3.892)* 1.090 (0.594 —2.000)
Mono-unsaturated fat 2.934 (2.150 -4.003)* 0.778 (0.428 —1.452)
Poly-unsaturated fat 2.099 (1.595-2.763)" 0.980 (0.611 -1.571)
Cholesterol 1.196 (0.940 -1.522) 0.723 (0.489 -1.070)

*adjusted for age, sex, physical activity, and energy intake. a; P <0.001; b: P <0.05

Table 4 Association between snack consumption pattern and obesity in univariate and multivariate logistic regression

model

Snack consumption ( time/month)

Crude OR(95% CI) Adjusted OR (95% CI) *

Corn-based extruded snacks
Chocolate

Cola

Natural fruit juice

Patato chips

Fast food

1.352 (1.226 -1.431)"
1.103 (1.065 —1.143)®
1.176 (1.103 -1.255)®
0.957 (0.907 -1.010)
1.346 (1.238 —1.464)"
1.313 (1.211 —1.424)®

1.122 (1.007 —=1.250)"
1.031 (0.988 -1.075)
1.003 (0.936 -1.075)
0.909 (0.835-0.988)"
1.143 (1.024 -1.276)"
1.104 (0.993 -1.228)

* Adjusted for age, sex, physical activity, and energy intake. a: P <0.001; b: P <0.05
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3 Discussion

This study revealed that the most important dietary
predictors of childhood obesity consisted of energy in-
take, consumption of corn-based extruded snacks, po-
tato chips as fatty snacks, and intake of natural fruit
juice and dietary fiber.

Many studies have revealed that there are certain en-
vironmental risk factors during infancy and childhood
that affect childhood obesity, including overconsump-
tion of highly palatable, energy dense food and bevera-
gesim'ls].

Johnson et al'”’ designed a study to identify dietary
patterns in 5 —9 year-old children and to assess the re-
lation between fatness in children and dietary energy
density, fiber density, and percentage of energy intake
from fat. The results showed that an energy-dense,
low-fiber, high-fat diet is associated with fatness in
children. There is consistency between the findings of
this study and investigations carried out in the US,
which revealed that between 1977 and 1996, consump-
tion of fast foods by children increased threefold ™. In
this study, there was a relationship between frequency
of unhealthy (fatty/sweet) snacks intake and obesity.
Consumption of corn-based extruded snacks and potato
chips in studied children increased the likelihood of
obesity 1.12 and 1. 14 fold, respectively.

Another study demonstrated that energy intake in
children who regularly consumed fast food, was 770
KJ/day more than those who did not'*’. The investiga-
tors of the mentioned study believed that regular con-
sumption of fast food could result in an average weight
gain of 2.7 kg/year in children. Prentice and his col-
league' ™' showed that the energy density of fast food
menus was 65% more than the energy density of the
British diet.
dense fast foods has been considered as a major risk

factor for obesity >’ .

In the CASPIAN study by Kelishadi et al ‘' 21111

school students aged 6-18 years from 23 provinces of I-

Therefore, easy availability of energy

ran were included. The higher frequency of consuming
vegetables and plant proteins among boys and the high-
er frequency of consuming dairy products and fruits a-

mong girls had a significant inverse association with

BMI. However, there was no significant association be-
tween consuming unhealthy snacks and childhood obe-
sity after adjusting for other dietary and non-dietary
factors. The findings of the present study were not con-
sistent with those of the CASPIAN study.

In another study ( Isfahan Healthy Heart Program )
by Kelishadi et al''’ in contrast with the present study,
the mean total energy intake was not different between
overweight or obese and normal-weight subjects; how-
ever, the percentage of energy derived from carbohy-
drates was significantly higher in the former group com-
pared with the latter. In this study, the percentage of
calorie derived from fat increased the likelihood of obe-
sity in studied children; however, the percentage of
calorie derived from carbohydrate and protein de-
creased the likelihood. The controversy in findings may
be explained in several ways. The instrument used to
collect dietary data in the CASPIAN study was a food
frequency questionnaire (FFQ), while in the present
study, 2-day dietary recalls combined with FFQ were
used to provide a more detailed and accurate measure
of foods taken by each child. Furthermore, the sample
size in the CASPIAN and Isfahan Healthy Heart Pro-
gram was much higher than that in this study.

Dietary fat has higher energy density and metabolic
efficacy (i.e. lower thermogenesis) compared to car-
bohydrate and protein. Moreover, it is more palatable
and its lower satiety power could lead to more energy
2) " Therefore,

it has long been known as the main cause of childhood
2527]

intake and storage in the adipose tissue
obesity' . However, in the present study, the most
important determinant of obesity in studied children
was energy intake. Although dietary fiber increased the
likelihood of obesity in univariate analysis, after adjus-
ting for energy intake, it decreased the risk of obesity.
This finding confirmed the important role of energy in-
take and improper dietary habits in triggering childhood
obesity **’.

The traditional Iranian diet is wheat-based, with a
variety of relatively unrefined, unleavened, whole-
wheat breads comprising the main staple. Rice is the
other staple grain but due both to social norms and to
relative prices, comprises a larger portion of the diet
for the higher socioeconomic classes than for the poor.

Dairy products are consumed widely, mostly as yoghurt
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and fresh (not aged) cheese. A wide variety of fruits
and vegetables are grown and consumed and meat,
pouliry and fish are highly valued, but relatively ex-
pensive. Nuts and fresh leafy greens, including plants
used in other cuisines as herbs in small quantities, are
consumed regularly and in quantities that make impor-
tant contributions to nutrient intake. Untargeted con-
sumer subsidies on food, put in place during the war
with Iraq to secure minimum and equitable food sup-
plies, have been reduced substantially over the last
several years, but remained in place for bread, wheat
flour and sugar in the time of the present study. Addi-
tionally, subsidies in the form of ration coupons were
utilized for vegetable oil, rice, meat and milk'®.

Urbanization, population growth, major shifts in di-
ets and, in all probability, reduced physical activity
put an accelerated nutrition transition into motion dur-
ing the 1980s and the predictable health effects
emerged during the 1990s. The dietary profile over the
last two decades has been influenced on the one hand
by untargeted subsidies for dietary energy and on the
other by continuously rising food prices. Eating some
meals out of home has also been increased in recent
years which could contribute the consumption of high
fat/sugar foods in children'*"

One of the factors that might have influenced the
findings of the present study is the potential recall bias
in the process of collecting food intake data from moth-
ers in the presence of their children. Lack of data re-
garding frequency of healthy snacks ( vegetables,
fruits, and dairy products) was another limitation of
the study, which makes the analysis of association be-
tween obesity and healthy snacks impossible. The
cross-sectional nature of the study induces doubt about
the causal relationship observed in it.

Many studies have revealed the prevalence of obesi-
ty, its contributing factors, and its outcomes in child-
hood; however, there are only a few long-term inter-
vention studies ( family-based or school-based ) on
childhood obesity. Conducting large scale interventions
on childhood obesity prevention and treatment based on

Iranian culture and dietary habits is recommended.
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