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Introduction

Systematic reviews and meta-analyses make up analytical
foundation for the evidence based medicine. They are an
important factor for taking decisions at different healthcare
levels: from a practicing doctor to medical service authorities
while choosing the most efficacious ways of treatment and
rational diseases prevention [1, 2]. Over the last 30 years
(beginning from 80-90s of the last century) the number of
overweight and obese children in the world has increased by 2-3
times in both developed and developing countries [3].
Epidemiological situation of prevalence of obesity in Russia is
similar to that of other European countries. In Russia on average
overweight in boys was found in 11.02% of cases including
obesity —in 2.5% of boys, in girls correspondingly, it was found in
7.7% and 1.6% [3, 4, 5, 6]. However, these data vary in different
regions of Russia and the world [7, 8, 9].

The study purpose is to estimate the prevalence of
overweight and obesity in children population in the Russian
Federation and neighbouring countries, by means of meta-
analysis on the basis of systematic review of articles issued in
2007-2020.

Materials and methods.

Systematic review and meta-analysis have been performed in
accordance with PRISMA recommendations [1]. To search for
articles published, the main Russian medical articles systems
were used, such as Pubmed database, electronic research library
elibrary.ru for the period from 2011 to 2020. Sources found in
these databases were assessed according to the review theme
relevance by their titles and abstracts by two authors
independently. The required type of material was looked for in
journal and conference articles the titles and abstracts of which
contained the words “overweight”, “obesity”, “children” and
“adolescents”. To reveal any additional studies manual search
was applied among literature lists of systematic reviews and
articles issued during 2007-2020.

For the review the results of cross-sectional and incidence
studies were selected. The main criterion of selection was:
children physical development assessment should be carried out
according to the following methods and standards stipulated by
the WHO: «Child Growth Standards» (2006) n «WHO Growth
Reference 2007» (2007) [10]. The articles that contained no

specific description of the population studied were excluded.
The duplicated data having been excluded, the analysis included
50 of 59 preliminary selected articles. In the studies selected
totally 335840 children and adolescents aged from 1 to 19, who
lived in the Russian Federation, Kazakh Republic and Ukraine,
participated.

Statistical analysis was performed by means of MS Excel and
MedCalc. Studies findings were joined in one common sample
and divided into groups in accordance with age and sex. After
that prevalence rate and 95% confidence interval [CI] for the
rate were calculated. Odds ratio [OR], 95% confidence interval
and level of significance were calculated for the groups (if
confidence interval for odds ratio does not include 1, then the
results are statistically significant at the level of 0.05).

Results.

According to WHO recommendations body mass index (BMI)
individual parameters were used to register the overweight and
obesity. BMI was calculated by means of dividing the body mass
(kg) by square body length (m2). Overweight was diagnosed if a
child BMI exceeded standard scale within the interval from +1
standard deviation (SD) to +2 SD or from 85 percentile (Cl) to 95
Cl; obesity was diagnosed if BMI exceeded standard scale within
the interval from +2 SD or 95 Cl [11]. In most articles (35
sources) authors preferred parameter standards (SD), the rest
(15 sources) used centile tables (Cl). Articles data analysis made
it possible to reveal that overweight prevalence varied within
2.1% — 29.1% in children groups differing in age, sex and living
conditions. Obesity prevalence in the same children groups also
varied: from 0.9% to 42.7%. Data are presented in Table 1.

Study Data
Study Criteri n Age Sex Overw Obesit
a (years) eight y
Sarato WHO, 247 8-10 B+G 41 38
v, 2014 | SD (16.6% | (15.4%
1 ) )
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)
77 16-17 9 3
(11.7%) | (4.0%)
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n
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The statistical analysis made by us showed that overweight
and obesity were registered in 25.3% of study participants; the
data are presented in Table 2. Overweight and obesity in
children of pre-school age (1-7 years old) were registered less
often than in school children (7-19 years old) (p<0.001); in girls
rarer than in boys (p<0.001). Overweight and obesity marked in
boys were more frequent than in girls in both pre-school
(p=0.017) and school aged children (p<0.001).

Only overweight was marked in 18.9% of the study
participants; equally often both in children under and over the
age of 7. Overweight in boys was marked more often than in
girls (p<0,001), but statistically significant difference in data was
marked only in school-aged children (p<0,001). Obesity was
registered more often in school children as compared to pre-
school aged children (p<0,001), in boys — more often than in girls
as totally in population (p<0,001) as well as in pre-school
children (p=0,0002) and school children (p<0,001).

Children and Adolescent Overweight and Obesity Prevalence

21. 28,
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We have analyzed the risk of overweight and obesity
development in children and adolescents by the materials
published; odds ratio is presented in Table 3. In school children
the risk of obesity development has been determined to be
higher by 1.5 than in pre-school children. In boys the risk of
overweight development is 1.2 times as higher as in girls in the
whole population as well as among school children. In both the
whole population and the two age groups the risk of obesity
development is higher in boys than in girls.

Values of overweight and obesity development risk level
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On the basis of epidemiological studies conducted in the RF
and neighbouring countries the conclusion may be made that
epidemiological situation of obesity and overweight prevalence
in Russia differs in various regions, with maximum recorded in
Omsk region, Republic of Buryatia, Ekaterinburg and minimum
noted in Ufa (Fig 1).

Figure 1: Obesity incidence in children in RF and CIS countries
(2005-2020)

000% 5.00% 1000%  1500%  2000%  2500%  3000%  3500%  4000%  4500%

In case of similar obesity diagnostic criteria differences in
regions may testify to sampling defects as well as to real
unfavourable situation in some regions, which requires further
detailing and additional preventive measures in particular
regions.

Data on analysis of overweight and obesity prevalence
changes in children and adolescents who live on the northern
territories of Russia are of certain interest. So, studies carried
out in Perm in 2005 and 2013 demonstrated increase in
overweight incidence from 13.8% up to 18.9%, obesity incidence
from 5.2% to 7.2% [21]. Similar tendency was marked by
researchers from Tyumen: increase of overweight incidence is
from 15.1% to 19.2% and obesity — from 6.7% to 15.8% [21].

Climate characteristics of Siberian and northern regions of
children inhabitancy appear to contribute a lot to obesity
development and progression in children due to long period of
inactivity associated with long-lasting winter and extremely low
temperatures. Some researchers note the ethnic factors role in
the epidemiology of obesity in the regions of Buryatia, Republic
of Chuvashia and some others.

It is difficult to assess prevalence rate of overweight and
obesity in children in CIS countries because of the lack of
presented studies.
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Overweight and obesity were registered in 25.3% of
participants in the Russian Federation and some neighbouring
countries. A number of authors are of an opinion that presented
data on overweight and obesity prevalence can be considered as
only the “tip of an iceberg”, whereas real data might be much
bigger. Relatively few children with overweight and obesity
come in sight of doctors. It is mostly patients with the 2nd
degree obesity and higher who are medically followed up (15%
of all overweight children), while most children with less marked
changes are not followed up. It is these unmonitored children
who are the most promising group for preventive work, since
due to progressing character of the disease it is in this group
that patients are going to develop higher degrees of obesity and
associated complications. Besides that, the risk for obesity tends
to persist into the adult life, it is known to increase if obesity
develops in a child at the age of 2.

We have found no calculations of costs of expense on
treatment of diseases due to obesity in a child in the Russian
Federation. According to the Center for Disease Control and
Prevention in the USA the expense amounted to $127000000 for
the period from 1997-1999 to 2001 compared to $35000000 in
1979-1981. Data about indirect economic expenses on obese
children are unknown. However, we can guess about their cost
taking into consideration the increase of diseases accompanying
obesity. Apart from that, the costs may include expense on sick-
leave for parents of these children. A separate item of expense is
the money that is allocated for the fight against obesity because
even stabilization of incidence rate in the developed countries is
gained with significant effort.

Thus, the present data allow to conclude the following:

e Overweight and obesity occur on average in 25.3% of children
in Russia.

e Overweight prevalence varies within 2.1% — 29.1% in children
groups differing in age, sex and living conditions.

e QObesity prevalence in the same children groups also varies
significantly: from 0.9% to 42.7%.

e The highest prevalence rates are recorded in Buryatia and
northern regions of our country.

e Overweight and obesity in pre-school aged children are
registered rarer than in school children; overweight and
obesity are more frequently noted in boys than in girls in both
pre-school and school aged children.

e QOver the last 15 years the number of overweight and obese
children in the Russian Federation has been increasing, among
them the number of little and pre-school aged children has
also been growing.

e Epidemiological situation of obesity prevalence in Russia
requires increasing prevention efforts among different ages of
children including pre-school age.
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