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The problem of obesity becomes more and more urgent due to its rising incidence and unfavourable effects
on health of both children and adults. Various factors leading to an increased energy consumption while its
output is reduced at different periods of life (from conception to adulthood) are considered in the article. Dif-
ferent ways of exogenous-constitutional obesity prevention in children and adolescents are described. Influ-
ence of phones/television/computers on the formation of hypodynamia and inadequate nutrition which can
result in an excess body weight and obesity is characterized. The significance of behavioral response in the
pathogenesis of obesity which should be considered while developing preventive methods is stressed.
Thus, the problem of obesity requires further studies and discussion.

Keywords. Obesity, children, adolescents, risk factors, prevention.

© Chernyadyev A.D., Sofronova LV, Minaeva N.V., Akhmedova R M., 2024

tel. +7 902 645 31 08

e-mail: mne_c@mail.ru

[Chernyadyev AD. ("contact person) — 2™- year Postgraduate Student in the Specialty of Childhood Endocrinology,
ORCID: 0009 0004 9460 1671; Sofronova LV. — DSc (Medicine), Professor of the Department of Pediatrics with the
Course of Polyclinic Pediatrics, ORCID: 0000 0001 5524 8191; Minaeva N.V. — DSc (Medicine), Professor, Head of the
Department of Pediatrics with the Course of Polyclinic Pediatrics, ORCID: 0000 0002 2573 9173; Akhmedova RM. — PhD
(Medicine), Associate Professor of the Department of Pediatrics with the Course of Polyclinic Pediatrics ORCID: 0009
0005 6165 0466].

© Yepnanpes AL, Copponosa JL.B., Munaesa H.B., Axmezosa P.M,, 2024

ten. +7 902 645 31 08

e-mail: mne_c@mail.ru

[YeprambeB AJl, ("KOHTAKTHOE JIAIIO) — OPAHATOP 2-TO I'OAA 10 CENUANTBHOCTH AeTCKasA HA0KpuHOonorug, ORCID:
0009-0004-9460-1671; Codporosa JLB. — IOKTOP METUIMHCKAX HAYK, POheccop Kadeapsl MeAUaTpU ¢ KypcoM TOJTH-
wimHudeckor neauarpuy, ORCID: 0000-0001-5524-8191; Munaepa H.B. — okTOp MEAMIMHCKUX HAYK, Ipodeccop, 3a-
BEAYIOMUIT KaeApoit MeANaTpUU ¢ KypcoM noymrmHudeckort neguarpun, ORCID: 0000-0002-2573-9173; Axmenosa
P.M. — KaHIMJAT MEIUIMHCKUX HAYK, JOLEHT Kaeaphbl NEAUMATPUN C KYpPCOM HOMUKIMHAYeCKo neauarpuu, ORCID:
0009-0005-6165-0466).

98



Perm Medical Journal

2024 volume XLI no. 3

[Ipobnema O:KUPEHUs CTAaHOBUTCA BCE OOJIEE AKTYATbHON B CBA3U C €TI0 BO3PACTAIOMEH PAaCIPOCTPAHEH-
HOCTBIO U HEOJIATONPUATHBIMYU NOCAEACTBUAMHU JJIA 300POBbA ETEN U B3POCIBIX. PacCMaTpUBAIOTCA MHO-
roo6pasHble (PAKTOPB, IPUBOAAIINE K NOBBILIEHHOMY IIOTPEOIEHUIO S3HEPIUU Ha (DOHE CHIKEHUSA €€ pac-
XOZIOBAHUSA B PA3HBIE NEPUO/BI KU3HH, OT MOMEHTA 324aTvsi PEOEHKA O €r0 NEPEXOAA BO B3POCIYIO
KU3Hb. OIUCAHBl PA3NIMYHBIE CIIOCOOB NPEAYIPEALECHNA SK30I€HHO-KOHCTUTYLIMOHAILHOIO OXKUPEHUA Y
JIeTeN 1 MOAPOCTKOB. OXaPAKTEPU30BAHO BIUSHUE TEAE(POHOB/TEICBUICHYS /KOMITBIOTEPOB HA (DOPMUPO-
BAHNE TMIIOJMHAMUN ¥ HEPALMOHAILHOTO MUTAHMUA, CIEACTBUEM YETO MOKET OBITh U30BITOK MACCHI TENA 1
oxupenue. [1ou€pKHYTO 3HAUEHUE MOBEAEHUECKUX PEAKLIUI B IIATOTCHE3E OKUPEHUSA, KOTOPBIE HEOOXO0-
JUMO YYUTBHIBATb IIPU Pa3pabOTKE METOJ0B IPOMUIAKTUKU. TakuM o6pasoM, IpobdnemMa OXUpeHs, Oesyc-

JIOBHO, TPEOYET JAIBHENIIIETO YITYOIEHHOTO U3Y4EHUA U OOCYKICHNUA.
Kirogesnie c10Ba. OXUPEHNE, AETH, IOAPOCTKY, (PaKTOPbI PUCKA, IPO(PHIAKTHKA.

INTRODUCTION

The negative impact of excess body
weight on human health is felt not so much
in childhood as in the patient's later life.
Obesity prevention helps to reduce severe,
difficult-to-treat diseases in the population
and increases the value of a person as a
member of society [1].

It is now well known that the likelihood
of developing obesity, in addition to genetic
factors, significantly depends on lifestyle,
diet, energy expenditure, and the duration of
use of modern devices (television, com-
puters, tablets, smartphones). Timely and
rational prevention of excess body weight
accumulation prevents the development of
obesity, preserving the health of the nation
and the country's financial resources [2; 3].

Up to 99 % of all types of obesity are
exogenous-constitutional or simple obesity.
Other forms of obesity — hypothalamic,
iatrogenic, syndromic — are much less com-
mon, and some types of monogenic obesity
account for only 10-20 clinical cases [4].

Childhood obesity can lead to both
short-term and long-term complications for
somatic and psychosocial health. Obesity
disrupts all types of metabolism, primarily fat

and carbohydrate metabolism, and, accord-
ingly, increases the risk of developing car-
diovascular diseases, diabetes, fatty hepatosis,
musculoskeletal pathology, mental disorders
and oncology; quality of life and its duration
decrease [5; 6].

EPIDEMIOLOGY OF OBESITY

In recent decades, overweight and obe-
sity have become a major problem in many
countries. According to the World Health
Organization (WHO), more than a billion
people on the planet are overweight and
about 300 million are obese.

30 million children and adolescents are
overweight, 15 million are obese [7].

Over 40 years (1975-2016), the number
of children suffering from obesity has in-
creased more than 8-fold (from 5 to 74 mil-
lion). Another 213 million children and ado-
lescents were overweight in 2016 [8], while,
according to Lobstein et al. (2016), at least
42 million children were overweight or
obese by the age of 5 [9; 10].

Similar trends are also evident in Russia.
According to LL Dedov et al,, in 2007, in the
regions of Russia, obesity was present in
5.5% of examined children in rural areas,

99



LITERATURE REVIEW

8.5 % in urban areas, and another 5.5-11.8 %
of children were overweight. [11].

Curtently, obesity is diagnosed by the body
mass index (BMI) and the standard deviation
(8D) from the median, ie. from its average value.

In children, the standard deviation co-
efficient (SDS) of BMI from -2.0 to +1.0 is
accepted as the norm. With BMI DS +1.0 ...
+2.0, excess body weight is diagnosed, and
with BMI SDS over 2.0 — obesity.

RISK FACTORS

The main cause of childhood obesity is
considered to be a hereditary predisposition
and an imbalance between energy intake
and expenditure [12-14]. Modern conditions
of civilization and favorable socio-economic
factors relieve both adults and children from
labor-intensive household duties, which in-
evitably leads to a decrease in energy expen-
diture and, accordingly, to the accumulation
of fat mass. Gadgets (TV, computer, tele-
phone) make a certain contribution to the
decrease in sufficient physical activity. A clear
link has been established between time spent
in front of the TV and obesity [15].

During the period of intrauterine devel-
opment and in the first months of postnatal
life, metabolic processes are highly plastic
and have the ability to quickly respond to
changes in environmental conditions. Insuf-
ficient nutrition of a pregnant woman, im-
paired utero-placental circulation, anemia,
stress and other unfavorable factors during
the gestational period lead to a delay in
physical development, the birth of a low-
weight child, and the formation of an “eco-
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nomical” phenotype with a tendency to ac-
cumulate. In older age, this is short stature,
early puberty, obesity. In addition, nutrient
deficiency in the fetus and low birth weight
lead to a decrease in the number of B-cells in
the pancreas and their damage [16-20].

Excessive consumption of trans fats and
sweets by a woman leads to the birth of a
large child, who subsequently often develops
obesity and metabolic syndrome (MS), while
individual components of the metabolic
syndrome are detected in some children al-
ready at an early or preschool age [21].

Adipocytes are laid down mainly in the
last trimester of pregnancy and in the first
two years of life, so overfeeding during this
period leads not only to an increase in their
volume, but also to an increase in the num-
ber of fat cells [14].

OPERATIVE DELIVERY
(CAESAREAN SECTION)

Operative delivery increases the risk of
developing obesity in later life [22].

According to the study by Singh et al,
during operative delivery, the child is not in
contact with the mother's vaginal and intes-
tinal microflora. As a result, the intestines
are populated with microflora from the en-
vironment, the number of bifidobacteria
decreases, and dysbiosis develops. Subse-
quently, impaired colonization persists for
several months and even years [23]. Accord-
ing to the studies by Carl Vael et al, exces-
sive concentrations of B. fragilis in infants
are associated with the possibility of subse-
quent development of obesity [24].



Perm Medical Journal

2024 volume XLI no. 3

INFANCY

Excessive weight gain in infants can be
associated with feeding with any anxiety,
and in the case of artificial feeding — with
excessive protein content in the formula and
the child's inability to independently regulate
the amount of feeding, since parents strive to
fully consume the available formula [25].

The growth rate in infancy correlates
with the protein content in the diet. With its
excess consumption, the level of hormones
that have an adipogenic effect (insulin, IGF-1)
increases. Excessive growth in the first
months of life programs obesity and meta-
bolic syndrome (MS) in the future, and a de-
crease in protein intake reduces the likeli-
hood of developing MS in older age [25].

The likelihood of developing obesity
also increases with the early introduction of
supplemental feeding, as well as the ap-
pointment of juices and fruit purees in the
first six months of life. Sweet foods at this
age disrupt eating behavior, since children
subsequently refuse vegetable dishes [26; 27].

Tight swaddling, prolonged stay in fix-
ing devices, lack of therapeutic exercises and
conditions for crawling are risk factors for
the development of obesity in the future [28].

A decrease in the duration of sleep has
an adverse effect on metabolism and is one
of the factors that increases the likelihood
of developing obesity [28; 29].

EARLY AGE

Nutritional characteristics of children
over one year of age are largely determined

by family traditions and taste preferences. In
most cases, children receive more protein
than recommended by WHO, which may be
due to excessive consumption of milk used
to quench their thirst. After 12 months,
children often eat from the common table.
During this period, pediatricians less strictly
control the nature of nutrition. Parents are
pootly oriented in matters of rational nutri-
tion; they feed their children with confec-
tionery, fast food, chips, and other products
containing a lot of trans fats. Some mothers
give their children milk instead of water to
quench their thirst. While, children do not
receive enough vegetables and fruits [30].
Parents often turn on entertainment
content for their children on TV or phone in
order to do their own things, thus creating
another factor in childhood obesity [31-33).

PRESCHOOL AND JUNIOR SCHOOL AGE

Typical food preferences during this pe-
riod are pasta, chips, various baked goods,
combined with a negative attitude towards
fish and vegetables. Weight gain can be facili-
tated by the abuse of industrially produced
juices, which contain a large amount of sugar
and are high in calories [34].

The easiest way to please a child is to
offer him something tasty, so parents often
abuse candies, cakes and other sweets, thus
forming deviant (emotionogenic) eating
behavior. The formation of emotional eat-
ing behavior is also facilitated by the use of
food as a reward or consolation. The stimu-
lus for eating in the future is not hunger,
but a low mood [35].
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The demand of parents to eat all the
food on the plate, regardless of its volume
and the child's desire, leads to overeating and
can provoke external eating behavior — the
child gets used to eating all the food he sees.
As a result, increased sensitivity to external
signs that stimulate appetite develops: a
bright shop window, a beautifully set table,
spectacular advertising of food products, and
the person eats without being hungry [35].

Excessive use of devices and television
contributes to weight gain, since it not only
reduces physical activity and duration of
sleep, but is also often accompanied by food
intake, while the child does not monitor the
quality and quantity of food consumed,
since his attention is occupied with some-
thing else [31-33)].

ADOLESCENCE

Against the background of the pubertal
growth spurt, with the observance of the ba-
sic principles of a healthy lifestyle, it is possi-
ble to lose weight. Some teenagers become
motivated to lose weight. Against the back-
ground of a normal-calorie diet and increased
physical activity, obesity recedes. However, a
significant portion of teenagers who are
overweight continue to lead a sedentary life-
style, eat when fell stressed, and obesity pro-
gresses [30]. The consequence of prolonged
starvation with restrictive eating behavior (di-
ets) are episodes of overeating and the devel-
opment of “dietary depression” [37]. Studies of
the quality of life of adolescents suffering
from obesity have established a significant
decrease in it in comparison with healthy
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peers and even with patients suffering from
diabetes, especially on the scales of “social”
and “physical” function. Quality of life suffers
to a greater extent in girls [38; 39).

The literature has studied the influence
of various modern technologies on the for-
mation of obesity [40].

During adolescence, the time spent in
front of TV screens increases from 2.7 +0.17 h
at 11 years of age to 3.4 £0.25 h at 15 years of
age. At 11 years of age, 183 % of children
spend four hours or more daily in front of TV
screens, and by 15 years of age, this number
increases to 38.5 %. With age, the number of
schoolchildren eating in front of a screen in-
creases: 334 % at 11 years of age and 47.4 % at
15 years of age [15].

Often, the use of computers/ phones/
gadgets leads to a reduction in night sleep,
affects cognitive functions, mood, quality of
life and somatic health of the patient [41].

When using gadgets, there is often back-
ground content that advertises various food
products that are not always healthy [42].

Previously, when digital technologies
were not used so widely, schoolchildren's en-
tertainment included a wide range of active
games and various competitions, which is
currently significantly reduced due to unlim-
ited access to gadgets [15).

A teenager should do physical exercises
of varying degrees of difficulty at least an hour
daily [28].

The risk of developing excess body
weight in a child depends not only on the
long-term use of phones, television, tablets,
but also on the expansion of school programs
that leave a2 minimum amount of time for
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physical activity. As a result, children spend
significantly less energy than they receive [43].

TREATMENT

Obesity treatment requires a lot of time
and efforts, it costs many times more than
obesity prevention. In addition to a normal-
calorie diet and mandatory physical exer-
cise, children over 12 years of age may use
medications. In Russia, orlistat and liraglu-
tide are used to treat obesity [44-46].

PREVENTION

Prevention of obesity is significantly more
effective than subsequent treatment [47].

At the stage of pregnancy planning,
women who are overweight (in Russia, 1/4
of women over 20 years of age are over-
weight) should try to normalize their body
weight. It is necessary to review the nature
of nutrition and monitor weight [48].

The first thousand days of life from the
moment of conception is a "critical win-
dow" for subsequent human development.
During this period, metabolic processes are
highly plastic. Obesity can be prevented
through coordinated actions of specialists
who prepare a woman for childbirth, moni-
tor her during pregnancy, and carry out
dispensary observation of the child [49].

During pregnancy, special attention
should be paid to women with diabetes and
obesity. In some countries (Australia, Finland),
these women are visited by specially trained
mid-level health workers, who teach them the
rules of rational nutrition, monitor their
weight and eating behavior [50].

Timely diagnosis and treatment of gesta-
tional diabetes can reduce the risk of obesity
in a child. Of particular importance for pre-
venting insufficient fetal weight gain is the
prevention of pregnancy complications [50].

The child's eating habits are formed
during the period of intrauterine develop-
ment, so a woman should limit sweets, con-
fectionery, monitor the calorie content of
food, and limit the consumption of satu-
rated fats [51-50].

In order to prevent disruption of the
normal intestinal microbiota of the child, it
is advisable to perform a cesarean section
strictly according to indications [22—-24].

To avoid overfeeding, do not feed the
child at any anxiety and completely exclude
force-feeding. When signs of hunger relief
appear, the child may tightly squeeze his
mouth and even spit out food; in this situa-
tion, continuing feeding is inappropriate. At
the same time, persistence should be shown
when introducing new supplemental foods:
return to them again, give them in small
portions, combine with favorite foods, etc.
[26; 27].

Juices and fruit purees should not be
introduced into the diet in the first six
months of life, so that children do not re-
fuse vegetable dishes later [26; 27).

At an early age, instead of cow's milk, it is
possible to use special baby food with a re-
duced amount of fat and a complex of vita-
mins and microelements in the composition.

It is necessary to limit the consumption
of juices, especially industrially produced
ones, containing a large amount of sugar,
and give preference to fresh fruits.
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For a smooth transition of children to
the "common" table, you can use industrially
produced cereals with the addition of pieces
of fruit and flakes, which help develop chew-
ing skills, as well as meat with vegetable and
fish with vegetable purees [30].

You cannot limit the child's motor ac-
tivity. Clothes, including those of the baby,
should not restrict movement [28].

Tight swaddling is unacceptable. Par-
ents should do gymnastics with the child,
give him a massage, put the child in the
playpen, stimulate crawling.

The child should be involved in active
games, and conditions for active movement
should be created for him. Children success-
fully master bicycles without pedals already in
the 2nd year of life. Walking on rough terrain,
climbing, swimming, scootering, cycling, etc.
should become habitual for a child in the first
years of life. A horizontal bar, a skipping rope,
an expander and other “mini-stadium” items
are necessary in every family [28].

Uncontrolled use of modern electronic
devices (television, computers, smartpho-
nes) affects behavioral habits. It is necessary
to learn to live in harmony with new tech-
nologies, to form a behavior program in
such a way as to allow digitalization into
our lives and at the same time not to lose
our health [31-33].

Developing an effective obesity preven-
tion program is a global problem at the in-
ternational level. It is necessary to identify a
risk group of children with excess body
weight and develop a system of preventive
measures for them. The strategy for control-
ling excess body weight in children should
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include planned preventive measures with
patients of all ages [57].

A promising strategy for obesity preven-
tion should be multicomponent and begin at
the pre-pregnancy preparation stage. Compli-
ance with the rules of rational nutrition and
optimal physical activity at different periods
of life can prevent the development of obesity
even in cases of a burdened heredity [30).

CONCLUSIONS

Endocrinologists and pediatricians know
the risk factors for the development of obe-
sity, but there is currently no generally ac-
cepted system for its prevention. Identifying a
risk group and planned work with it could
significantly change the situation.

At the moment, there is a need to de-
velop a comprehensive program for prevent-
ing obesity at different periods of life. Prevent-
ing obesity requires the friendly work of the
family, school, health workers, the media and
government agencies.
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