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Abstract Purpose: The purpose of this study is to identify differences in anthropometric indicators (height and body
weight) among 8-10-year-old children living in different regions (Namangan city, Mingbulog and Yangiqo'rg'on districts)
who regularly consume fast food products, and to assess their regional characteristics. Methods: More than 265 pupils aged 8,
9, and 10 were examined using anthropometric methods (height measured with a stadiometer, weight with medical scales);
the data were processed using variation statistics (mean Mzm, standard deviation CD, coefficient of variation V) and
Student's t-test (P=0.01). Results: No statistically significant differences in height were found between regions (Tf<Tst);
however, in a number of cases, particularly among children in Namangan city, body weight indicators were statistically
significantly higher than in the districts (Tf>Tst). Conclusions: The greater availability of fast food in urban conditions may
noticeably affect children's body weight indicators, supporting the need to strengthen healthy-nutrition promotion among
parents and educational institutions.
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1. Introduction

In recent years, interest in fast-food products among
children has been steadily increasing worldwide, including
in Uzbekistan. According to the World Health Organization,
the prevalence of overweight among children and adolescents
aged 5-19 years increased from 8% in 1990 to 20% in
2022, while the prevalence of obesity rose from 2% to 8%
(approximately 160 million children) over the same period
[1]. According to monitoring conducted in the European
Region during 2022-2024, 25% of children aged 7-9 years
were overweight, while 11% were classified as obese [2]. A
large-scale international analysis published by the NCD Risk
Factor Collaboration in 2024 also confirmed a persistent
upward trend in the prevalence of overweight and obesity
among children and adolescents worldwide [3].

The association between fast-food consumption and body
weight has been investigated in numerous international
studies. A well-known 15-year follow-up of the CARDIA
cohort study involving American adults aged 18-30 years
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demonstrated that a higher frequency of fast-food consumption
was associated with increased body weight and reduced
insulin sensitivity [4]. Subsequent analyses found that
frequent consumption of fast food and restaurant meals was
associated with a three-year increase in body mass index [5].
In an international study involving children and adolescents
from 17 countries, 6-7-year-old children who frequently
consumed fast food were found to have a higher body
mass index [8]. A study conducted among adolescents aged
13-15 years in the United Kingdom showed that fast-food
consumption was associated with a higher body mass index,
a higher percentage of body fat, and an increased risk of
obesity [9]. Furthermore, a higher density of fast-food outlets
around children's homes and schools was found to be
associated with increased body weight indicators among
children [10]. A large systematic review and meta-analysis
published in 2023 by Danish researcher Dorthe Dalstrup
Jakobsen and her colleagues at Aarhus University, Denmark,
encompassing 60 studies, statistically confirmed that high
fast-food consumption was associated with an average 17%
increase in the risk of overweight/obesity among children
and adolescents (OR = 1.17) [11].

At the same time, some researchers emphasize that this
association is somewhat more complex. A systematic review
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conducted by Rosenheck noted that establishing a clear
cause-and-effect relationship between fast-food consumption
and weight gain is difficult because factors such as low levels
of physical activity and other dietary habits may exert
simultaneous effects [7]. Another study involving children in
the United States found that obesity was more strongly
associated not with fast-food consumption itself, but with
children's overall dietary patterns, including foods consumed
outside fast-food settings [6]. Large-scale studies conducted
in China have also demonstrated that increasing fast-food
consumption is associated with obesity and elevated blood
pressure among children [12,13]. In several Asian countries,
fast-food consumption has been accompanied by a rapid
increase in the prevalence of obesity among urban populations
[14]. A cohort study conducted in Iran showed that fast-food
consumption was associated with an increased risk of metabolic
syndrome [15]. A large systematic review and meta-analysis
commissioned by the World Health Organization also
reported that high consumption of unhealthy foods and
beverages during childhood was associated with increased
body mass index, body fat percentage, and the likelihood of
overweight/obesity, although the certainty of evidence for
some outcomes was assessed as low [20].

Children’s living environment- whether urban or
rural/district-has also been shown to influence their dietary
habits and weight status in a number of comparative studies.
A comparative study conducted among urban and rural
schoolchildren in Argentina identified differences associated
with social and environmental conditions [16], while a study
in the United States demonstrated that children living in rural
areas had a substantially higher risk of overweight and
obesity than their urban counterparts [17]. This issue is also
becoming increasingly relevant in Uzbekistan. According
to the results of a study conducted under the supervision of
Professor Abdulvohid Muxtorov between April and September
2025, which covered 15,000 households across 14 regions
of the country, one in every four of the 2,404 adolescents
aged 10-19 years was found to be overweight. The author
associated this situation with an imbalance in school diets
and the high consumption of unhealthy food products [18].
However, the extent to which such regional differences
affect the anthropometric indicators of primary school-aged
children has not yet been sufficiently investigated under the
conditions of our region.

The aim of this study was to comparatively investigate the
height and body weight indicators of 8-10-year-old children
who live in different areas of Namangan Region (urban and
district centers) and regularly consume fast-food products, to
statistically substantiate regional differences, and to compare
the obtained findings with trends reported in the international
literature. The following objectives were established: 1) to
measure the anthropometric indicators of children from
different areas; 2) to statistically analyze the obtained data;
3) to identify the possible causes of differences between the
areas and compare them with the findings of international
studies; and 4) to develop practical recommendations.

2. Literature Review and Methods

The relationship between the dietary characteristics
and physical development of children and adolescents has
been investigated by a number of local and international
researchers. According to experts, primary school age
represents an important stage in a child’s physical and
physiological development, and dietary habits established
during this period are highly likely to persist later in life.
Numerous international studies have reported that the regular
consumption of fast-food products that are high in calories,
fat, and sugar but low in fiber and vitamins may contribute
to metabolic disturbances and the early development of
overweight and obesity [4,8,9,10,11]. At the same time, local
studies also indicate the need to improve the quality of
nutrition among children and adolescents in Uzbekistan and
to strengthen anthropometric monitoring [18].

The study was conducted among 8-, 9-, and 10-year-old
schoolchildren who regularly consumed fast-food products
in three areas of Namangan Region: Namangan city,
Mingbuloq District, and Yangiqo‘rg‘on District. The following
numbers of schoolchildren were included according to age
group: 10-year-olds-Namangan city (n=32), Mingbuloqg
District (n=45), Yangiqo‘rg‘on District (n=35); 9-year-olds-
Namangan city (n=36), Mingbuloq District (n=22),
Yangiqo‘rg‘on District (n=45); and 8-year-olds-Namangan
city (n=46), Mingbuloq District (n=26), Yangiqo‘rg‘on
District (n=24).

Anthropometric measurements were performed using
generally accepted methods: height was measured using
a stadiometer, while body weight was measured using a
medical scale. The obtained data were processed using
methods of variation statistics. For each group, the minimum
(Min) and maximum (Max) values, arithmetic mean and its
standard error (Mzm), standard deviation (SD), and coefficient
of variation (V) were calculated. Student’s t-test was applied
to determine the statistical significance of differences
between the areas [19], with the significance level set at
P=0.01 (Tf-the calculated value; Tst-the tabulated [critical]
value; Tf<Tst-the difference is not statistically significant;
Tf>Tst-the difference is statistically significant).

3. Results and Discussion

The study results were analyzed separately according to
age group. Table 1 presents the anthropometric indicators of
10-year-old children across the three areas, Table 2 presents
those of 9-year-old children, and Table 3 presents the
corresponding indicators of 8-year-old children.

In the group of 10-year-old children, no statistically
significant differences in height were identified among the
three areas (Tf<Tst). However, children from Namangan
City had statistically significantly higher body weight than
children from Mingbuloq and Yangiqo‘rg‘on districts (Tf>Tst),
while no significant difference in body weight was observed
between Mingbuloq and Yangiqo‘rg‘on districts (Tf<Tst).
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In the group of 9-year-old children, no statistically
significant differences were found in either height or body
weight for any of the three pairwise regional comparisons
(Namangan—-Mingbulog, Namangan-Yangiqo‘rg‘on, and
Mingbulog-Yangiqo‘rg‘on) (T{f<Tst in all cases). This may
indicate that the influence of regional factors has not yet
become clearly evident in this age group.

In the group of 8-year-old children, no statistically
significant differences in height were identified for any of
the pairwise regional comparisons (Tf<Tst). However, a
statistically significant difference in body weight was recorded
between Namangan City and Mingbulog District (Tf>Tst),
whereas no significant differences were observed for the
Namangan-Yangiqo‘rg‘on and Mingbulog—Yangiqo‘rg‘on
comparisons (Tf<Tst).

The diagrams below provide a visual comparison of the
results obtained for all three age groups.

As illustrated by the diagrams, the curves representing
height in all three areas are close to one another and increase
steadily with age, while the differences between the areas

B Namangan region

45

B Mingbuloq district

remain relatively small. However, a different pattern is
observed for body weight: as age increases, the body weight
of children from Namangan City rises more rapidly than that
of their peers from the other two districts, with the difference
reaching its highest level at the age of 10. This graphical
representation also visually confirms the statistical findings
presented above, namely that cases in which Tf>Tst were
observed specifically for body weight and among children
from Namangan City.

Overall, the results obtained across the three age groups
showed no consistent regional differences in height. However,
statistically significantly higher body weight values were
observed in several cases, particularly among children from
Namangan City. This may be associated with factors such as
greater access to fast-food products in urban settings,
relatively low levels of physical activity, and irregular dietary
habits. The greater stability of height may be explained by
its stronger dependence on genetic factors, whereas body
weight responds more rapidly and substantially to dietary
patterns.
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Figure 1. Average body mass indicators by age groups of children in different regions (kg)
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Figure 2. Average height indicators by age groups of children in different regions (cm)



International Journal of Genetic Engineering 2026, 14(10): 281-286

Our findings are consistent with the general trends
reported in the international literature. In particular, the
15-year follow-up of the CARDIA cohort study identified a
consistent association between the frequency of fast-food
consumption and weight gain [4]. A large-scale meta-analysis
conducted in 2023 statistically confirmed that individuals
with high fast-food consumption had, on average, a 17%
higher risk of overweight or obesity [11]. This finding is
consistent with the statistically significantly higher body
weight observed among urban children in our study. Studies
conducted in China [12,13] and Iran [15] also demonstrated a
higher likelihood of obesity and metabolic disorders among
children who frequently consumed fast food. At the same
time, as emphasized by Rosenheck [7] and Poti et al. [6], the
association between fast-food consumption and body weight
is multifactorial, with physical activity and overall dietary
patterns-including foods consumed outside fast-food settings
-also playing important roles. Therefore, fast-food consumption
should be regarded not as the sole factor affecting body
weight, but as one of its major determinants. Nevertheless,
the clear trend observed in our data-statistically significantly
higher body weight among children living in urban environments
with greater access to fast food-also supports, based on our
findings, the conclusion that fast-food consumption has a
real and substantial effect on children’s body weight.

4. Conclusions

According to the findings of the present study, almost no
statistically significant regional differences were observed
in the height of primary school-aged children who regularly
consumed fast-food products. However, statistically significantly
higher body weight values were identified among children
living in urban settings compared with those living in districts,
particularly in the groups of 10- and 8-year-old children.
When considered alongside international studies, including
the CARDIA cohort study [4], the 2023 meta-analysis [11],
and studies conducted in China and Iran [12,13,15], these
findings confirm that the regular consumption of fast-food
products, particularly in urban environments where access to
such products is greater, has a real and substantial effect on
children’s body weight. At the same time, this effect does not
operate independently; rather, it interacts with physical activity
and overall dietary patterns [6,7]. Therefore, practical
recommendations should be based on a comprehensive
approach.

Based on the findings obtained, the following
recommendations were developed: 1) to strengthen preventive
measures promoting healthy nutrition in schools and families
in urban areas; 2) to conduct scientifically grounded
awareness-raising activities for parents on the proper
organization of children’s nutrition; 3) to introduce a system
for the regular anthropometric monitoring of children’s
health; and 4) to implement additional measures aimed at
increasing children’s physical activity alongside dietary
recommendations. Further research in this area should be
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conducted among broader age groups and using larger
sample sizes.
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