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ABSTRACT

Aim: To assess study the prevalence of obesity and physical fitness among Moscow
schoolchildren.

Subjects and Methods: During the 2004-5, 2007-8, and 2010-11 school years, about 20% of
Moscow schoolchildren were studied in all districts of the town. Both anthropometric and physical
fitness data were collected. Obesity was determined according to international recommendations,
observed physical fithess in accordance with national norms.

Results: During the observation period the number of schoolchildren with obesity increased 1.5
times and reached about 20%. Obesity was observed 1.6 times more frequently in boys than in
girls. In the 2004-5 school years a total of 66% of boys and 58% of girls undertook vigorous
physical fitness. By the 2010-11 school years the number of schoolchildren undertaking vigorous
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difference for girls was 1.4 times.

physical fitness had decreased by 10%. The number of boys undertaking vigorous physical fitness
was 1.8 times lower in the obesity group than in the normal weight group. The corresponding

Conclusion: Findings of this study suggest an increase in the prevalence of obesity among
Moscow schoolchildren which could be attributed to their low level of physical fitness.

Keywords: Obesity; physical fitness; schoolchildren; Moscow; Russian federation.

1. INTRODUCTION

Obesity has come to resemble a world-wide
epidemic that touches all countries. During the
past decades this disease has affected
progressively younger people [1]. This explains
the number of recent scientific publications
concerning childhood and teenage obesity and
its influence on public health. It is closely related
to possible future health problems and the
development or prevention of nhon-communicable
diseases [2].

It has been shown that the number of children
who are overweight or obese is rising. An
increasing number of schoolchildren with obesity
have been reported in the European region. In
present-day Europe about 20% of children are
obese [3]. Childhood obesity seems to be a risk
factor for the development of obesity in adults [4].

It is believed that nutrition [3] and physical
activity [5] are the main causes of obesity
development in childhood [4,6]. Many countries
monitor the prevalence of obesity among
schoolchildren. This monitoring helps to
demonstrate developments and identify the main
risk factors, and in future it will be possible to
influence such negative processes [7].

The main component of obesity prevention is
physical activity [5]. The decrease in the level of
physical activity is probably the main cause of
obesity in childhood. Physical inactivity, e.g.
watching TV, playing computers, seems to be an
additional risk factor for schoolchildren. Most
reports about effective interventions for obesity
prevention among schoolchildren include
physical activity as an essential component [8].

Unfortunately, monitoring of childhood obesity in
the Russian Federation has not kept pace with
that in Europe. The most recent monitoring in the
central part of the country was more than 20
years ago [9]. An investigation in Velsk in 2010
included only 1066 schoolchildren in the western
part of the country living near Polar circle [10].
The present article summarizes the results of a
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six-year follow-up monitoring of obesity
prevalence and physical fitness among Moscow
schoolchildren (central part of the country).

2. METHODS
2.1 Participants

The population survey included about 20% of all
Moscow schoolchildren 7-16 years old, with the
mean number 14,619. Data were collected in all
urban districts (n=10) of the town with equal
regional representation of schoolchildren. The
data collection was performed three times: during
the winter period of 2004-5, 2007-8, and 2010-11
school years. In those three surveys number of
schoolchildren, age distribution and gender
representative were equal. Only typical state
schools' were included in investigation (mostly
the same schools). It was random chosen of
schools, the sampling framework stratified by
districts. In the school all schoolchildren of
appropriate age were included in investigation.

The investigation was approved by the local
ethics committee of Moscow State University of
Medicine and Dentistry (No 6 from 29.11.04, No
5 from 26.02.2008, No 1 from 29.09.09, No 1
from 28.09.10). In accordance with Russian
regulatory documents, written informed consent
for the 7-14 years old children was taken from
their parents; the 15-16 years old children wrote
their own informed consent.

2.2 Anthropometric Data
Weight in kg (x100g) by weight-scale, height in

cm (x0.5cm) by height-meter and waist
circumference in cm (x0.2cm) by tape measure

" Russian school system has several types of school. First
one is “city school” which is open for everybody. This is the
most prevalent type of scholls (about 90%). Second type is
school with attendees to some subjects (i.e. Math, English,
Chemistry and so on). To become schoolchildren of such
schools you have to pass special exam. The third type is for
schoolchildren with limited reserves of health (i.e. blind). The
forth type is for schoolchildren without parents. The fifth type
is for children who made up something crime.
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were directly measured for all participants once.
The body mass index (BMI) was calculated.
Obesity was determined in accordance with the
International Obesity Task Force [11] on the
basis of age- and gender-specific BMIs. Waist
circumference was used to verify abdominal
obesity.

2.3 Physical Fitness

A physical work capacity test was used to
determine  physical fithness among the
schoolchildren [12]. We followed a standard
protocol with age- and gender-adjusted national
norms [13]. This protocol is designed to elicit
heart rates of 120, 150 and 170 beats per minute
(opm) at the end of each of three 2-minute
exercise stages (total time was 6 minutes). Each
schoolchild fited a heart rate monitor.
Schoolchildren with a heart rate lower than
160bpm at the end of the third stage performed a
fourth stage to bring their heart rate to
approximately 170bpm. Schoolchildren with heart
rate approximately 170bpm, which was observed
on the third step, we had recognized as “vigorous
physical fitness” group. Schoolchildren with
heart rates of 120 and 150bpm, which was
observed on the third step, we had recognized as
“moderate physical fitness” group.

2.4 Statistical Analysis

Data were analyzed using IBM SPSS version
11.0. Three-way ANOVA to determine the
influence of the factors studied and associations
between variables. Spearman linear correlation
was calculated. All p-values were based on two-
sided tests and compared with a significance
level of 0.05.

3. RESULTS

3.1 Obesity Prevalence among Moscow
Schoolchildren

In the 2004-5 school years, 8.5% of girls and
15% of boys in the Moscow population were
obese (Fig. 1). Over the observation period the
number of schoolchildren with obesity increased
1.5 (95%Cl 1.3-1.6) times. There was a gender
difference in obesity prevalence: obesity was
observed 1.6 (95%Cl 1.4-1.8) times more
frequently in boys than in girls.

There was no gender difference in schoolchildren
who were overweight. During the follow-up
period the number of schoolchildren in this group
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did not change significantly. Over the same time
course, the number of schoolchildren with normal
weight decreased. More girls than boys were
found to have normal weight. The number of
schoolchildren who were underweight did not
change and there was no gender difference.

We found no regional differences in obesity
prevalence.

We found age-depended obesity prevalence
(Table 1 above). All the boys with obesity seem
to have the abdominal type of obesity due to
extend of waist circumference in comparison to
age-related norms. Up to 85% of girls with
obesity also probably had the abdominal type of
obesity.

3.2 Physical Fitness
Schoolchildren

of Moscow

In the 2004-5 school years, totals of 66% of boys
and 58% of girls undertook vigorous physical
fitness (Fig. 2). During the 6-year period of
investigation the number of schoolchildren
undertaking vigorous physical fithess decreased
by 10% (95%CI 7.9-12.0), which is close to the
increase in number of schoolchildren with
obesity. We found no gender or regional
differences in the decrease in physical fitness.
Throughout the follow-up period, vigorous
physical fitness was more prevalent among boys
than girls.

We found no significant linear correlation
between obesity and physical fitness. On the
other hand, obesity was recognized as a
significant factor influencing physical fitness. As
illustrated in (Fig. 2), the number of boys
undertaking vigorous physical fithness was 1.8
(95%CI 1.6-1.9) times lower in the obesity group
than the normal weight group. The corresponding
difference for girls was 1.4 (95CI% 1.3-1.5)
times. There were more girls than boys with
obesity and vigorous physical fitness, while in the
group with normal weight this difference was
reversed.

During the 6-year period of observation the
number of schoolchildren with vigorous physical
fitness decreased in the whole population, as in
the normal weight or obesity groups. No
significant  differences for underweight or
overweight schoolchildren were found. There
was no gender difference in the extent to which
the number of schoolchildren undertaking
vigorous physical fithess decreased.



Oranskaya et al.; BIMMR, 5(1): 23-31, 2015; Article no. BJIMMR.2015.002

Fig. 1. Percentage of schoolchildren with different BMI
* Gender difference, p<0.05 # Difference from 2004-5 school year, p<0.05

7

Fig. 2. Percentage of schoolchildren with vigorous physical fithess
* Gender difference, p<0.05 # Difference from 2004-5 school year, p<0.05
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Table 1. Mean percentage of schoolchildren with obesity in different age groups

Age, years Boys Girls

2004-05 2007-08 2010-11 2004-05 2007-08 2010-11

Mean Mean- Mean Mean Mean- Mean Mean Mean- Mean Mean Mean- Mean Mean Mean- Mean Mean Mean- Mean

95%Cl +95%ClI 95%Cl +95%CI 95%Cl +95%ClI 95%Cl +95%CI 95%Cl +95%CI 95%Cl +95%CI
7 14.1 13.72 15.28 26.6 25.52 27.68 21.8 20.83 22.77 8.5 7.91 9.09 21.8 20.83 22.77 16,2 15.37 17.03
8 25.6 24.54 26.66 25.7 24.64 26.76 24.4 23.37 25.43 20.0 19.07 20.93 15.0 19.07 20.93 17,2 19.07 20.93
9 22.5 21.51 23.49 26.4 25.32 27.48 25.9 24.83 26.97 16.9 16.05 17.75 15.8 16.05 17.75 19.0 16.05 17.75
10 15.8 14.98 16.62 30.3 29.13 31.47 27.3 26.20 28.40 10.4 9.74 11.06 18.0 9.74 11.06 18.4 9.74 11.06
11 20.5 19.56 21.44 29.9 28.74 31.06 29.5 28.35 30.65 6.1 5.60 6.60 17.0 5.60 6.60 18.1 5.60 6.60
12 13.3 12.55 14.05 19.2 18.29 20.11 23.7 22.68 24.72 8.3 7.72 8.88 15.6 7.72 8.88 12.4 7.72 8.88
13 16.7 15.86 17.54 23.0 22.00 24.00 18.1 17.22 18.98 6.9 6.37 7.43 9.7 6.37 7.43 12.0 6.37 7.43
14 9.6 8.97 10.23 21.0 20.05 21.95 14.2 13.43 14.97 3.9 3.50 4.30 6.9 3.50 4.30 8.6 3.50 4.30
15 10.8 10.13 11.47 12.9 12.17 13.63 14.3 13.52 15.08 2.3 2.00 2.60 4.4 2.00 2.60 71 2.00 2.60
16 10.0 9.36 10.64 15.7 14.89 16.51 11.6 10.90 12.30 2.2 1.90 2.50 5.0 1.90 2.50 4.3 1.90 2.50

27



Oranskaya et al.; BIMMR, 5(1): 23-31, 2015; Article no. BJIMMR.2015.002

4. DISCUSSION

Over the past three decades, the prevalence of
childhood obesity has increased in almost all
countries for which data are available. It is
demonstrated that obesity and overweight has
increased more dramatically in economically
developed countries and in  urbanized
populations. There is a growing global childhood
obesity epidemic, with a large variation in secular
trends across countries [6].

In Moscow the total number of schoolchildren
with overweight and obesity did not exceed 5%
20-30 years ago [9]. Since then, the number of
children and adolescents with obesity has risen

catastrophically. Nowadays the number of
schoolchildren with obesity in Moscow is
comparable to that in the main industrial

European countries [14], though it is still lower
than in USA [15] and several Arabian counties
[16]. Over the same period, the number of
schoolchildren with obesity in Moscow was three
times higher than in Brazil [17] and India [18] and
1.5-2.0 times higher than in Turkey [19].

Study’s results suggest a rise in the prevalence
of obesity among the studied schoolchildren. A
similar increase has been observed in several
European countries [20] and in Argentina [21],
but it is not proceeding so rapidly. It can be
concluded that if the number of schoolchildren
with obesity continues to be as high and if the
increase does not stop, the prevalence of obesity
in Moscow could become comparable with that in
the USA in the next 10-15 years.

We found gender differences in obesity
prevalence: there were more obese boys than
girls. The same finding was demonstrated in
Greece [22]. However, in India, the prevalence of
obesity in girls was comparable to that in boys
[23].

We demonstrated a high prevalence of
abdominal obesity among Moscow
schoolchildren, which corresponds to findings in
China [24]. It seems that some obesity cases in
Moscow arise during pre-puberty and at the age
of puberty, which is similar to the situation in
India [25].

There are socio-economic differences among
Moscow districts, but we found no significant
influence of region on the prevalence of obesity.
Perhaps this is because we studied only urban
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districts. The prevalence of obesity among
schoolchildren in Sweden was comparable
between urban and rural regions but not between
districts in the town during the same time period
[26].

The observed increase in the number of
schoolchildren with obesity during the follow-up
period probably corresponds to the observed
decrease in vigorous physical activity, because
the former seems to be equal to the latter.
Similar findings have been demonstrated in
Tunis [27].

The mean number of schoolchildren in Moscow
undertaking vigorous physical activity was lower
in the obesity group than in the normal weight
group. The same was found among Chinese
schoolchildren [28]. A lack of any physical activity
among schoolchildren with  obesity was
demonstrated in Poland [29].

More boys than girls undertook vigorous physical
fitness, but there was prevalence of obesity
among boys. This could be due to the aspiration
of girls to attain svelte figures with the help of
diets. On the other hand, Portuguese boys
reported greater enjoyment of games and sports
participation than did girls. Boys with normal
weight and overweight were also more
successful and physically competent than girls in
Portugal. It was demonstrated that normal-weight
girls enjoyed participation in vigorous physical
activity more than did overweight and obese girls
[30].

We demonstrated a decrease in the number of
schoolchildren undertaking vigorous physical
fitness during the six years of observation, which
corresponds to findings in some EU countries
[20]. Physical fitness also decreased in the
normal weight group. Probably, schoolchildren
with BMIs corresponding to age and gender
norms and low levels of physical fitness have
problems with whole body fat tissue distribution
(for example, a prevalence in the abdominal
area), but this is a matter for future investigation.

4.1 Perspective

Our data demonstrated a high prevalence of
obesity among Moscow schoolchildren. The
situation seems near to critical from the public
health point of view. We observed a concurrent
increase in the number of schoolchildren with
obesity and a decrease in the number
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undertaking vigorous physical fitness. The
observed gender- and age-related prevalence of
obesity might correspond to hormonal changes,
but this possibility requires further study. It is
obvious that prevention programs are needed to
increase physical fitness among schoolchildren
[31]. Due to data received by Ogunleye, and
Sandercock [32], Moscow schoolchildren with
low physical activity have to have risk of
metabolic diseases.

5. CONCLUSION

Findings of this study suggest an increase in the
prevalence of obesity among Moscow
schoolchildren which could be attributed to their
low level of physical fitness.
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