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METHODOLOGICAL ASPECTS OF STUDYING THE ACTUAL NUTRITION OF ATHLETES
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Analysis of actual nutrition of athletes and its correspondence to energy expenditure seems relevant as a balanced diet produces a direct effect on physical
endurance and professional performance of athletes. It is meaningful to estimate not just nutritional and energy value of the diet, but also a degree of diversity of
basic groups of food products as sources of essential nutritional substances in the diet of athletes along with dietary fibers to optimize the gut microbiome diversity.
Regular studies of actual nutrition conducted with certain time intervals and simultaneous assessment of biomarkers characterizing the alimentary status enable
to trace their effect on professional performance, effectiveness of the training process, adequate restoration and health for every athlete and the whole team.
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METOAOJTIOMMYECKUME ACMNEKTbI N3YHYEHUA ®PAKTUHECKOIO NMUMTAHUA CINOPTCMEHOB
0. B. Hukumiok'2, W, B. Kobenbkosa'?, M. M. KopocTenesa'* &=

" defepanbHbIi NCCNEROBaTENBCKUN LIEHTP NUTaHWs, BroTexHonorim 1 6esonacHocTy Ny, Mocksa, Poccus

2 MNep.bii MOCKOBCKWMIN roCcynapCTBEHHbI MeanUMHCKIIA yHBepeuTeT UMenn V1. M. CeveroBa (CeveHoBckuin YHrBepcuTeT), Mocksa, Poccurst

8 Akalemmns NoCTAMMNIOMHOrO 06pasdoBaHist PefeparnbHOro rocyAapCTBEHHOTO BIOKETHOMO yupexkaeHUs «DefepanbHbIi HayYHO-KIMHUHECKUIA LEHTP crieuvianiam-
POBaHHbIX BAOB MEONLIVHCKOM MOMOLLM 1 MEAVLIMHCKIX TexHonormin deaepansHOro Meanko-6ronornieckoro areHtcTear, Mockea, Poccunst

4 PoCCUNCKMIA yHUBEPCUTET Apy>K6bl HapodoB, Mocksa, Poccuist

AHanM3 akTNHeCcKoro MTaHWst CMOPTCMEHOB W ero COOTBETCTBUSA SHeproTpatam MPeACTaBAseTCs akTyaNbHbIM, MOCKOMbKY COanaHCUpPOBaHHbIA PaLMOH
HEerocpeACTBEHHO BMMSET Ha (OU3NYECKYIO BEIHOCAMBOCTL 1 MPOMECCUOHANBHYIO PE3YNsTaTVBHOCTL CMIOPTCMEHOB. pr 3TOM LienecoobpasHo oLeHMBaTb He
TONBKO MULLIEBYIO 1 SHEPrEeTUHECKYIO LIEHHOCTb PaLoHa, HO 1 CTemneHb pa3Hoo0pasnsi OCHOBHbIX MPYMMN MALLEBbIX NMPOAYKTOB Kak UCTOYHMKOB SCCeHLMabHbIX
MULLEBbIX BELLECTB B NMUTaHMM CMOPTCMEHA, @ TakxKe MULLEBbIX BOMOKOH A8 ONTUMM3aLmn BMAOBOrO PasHoobpasmns KULWEYHOro Mukpobroma. MNposeaeHve
NEPVOANHECKMX WUCCNeoBaHUN  (HaKTUHECKOro MUTaHVs 4Yepe3  onpefdeneHHble BpPEeMEHHble WHTepBanbl C  OAHOBPEMEHHOW OLEHKOM BroMapKepos,
XapaKTepU3YIOLLMX MULLIEBOI CTaTyC, MO3BOMMUT OTCAEXVBATb VX BAUSHUE Ha MPO(ECCUOHANBHYIO MPOU3BOAUTENBHOCTL, 3PMEKTUBHOCTL TPEHMPOBOYHOIO
npoLiecca, afiekBaTHOCTb BOCCTAHOB/EHWS 1 COCTOSHME 300P0BbS Kak KaXKAoro KOHKPETHOMO CMOPTCMEHa, Tak 1 KOMaHpl B LIENOM.

KnioyeBble cnoBa: CriopTCMeHbl, (DaKTUHECKOe NTaHve, MeToA, 24-4acOBOrO BOCMPOU3BELEHNIS, YACTOTHBIA METOA, MUKPOOHIOM
®duHaHcupoBaHue: padboTa BbinosnHeHa B pamkax OHYI Ne FGMF-2022-0004.
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According to the results of studies conducted by the Federal
Research Center for Nutrition, Biotechnology and Food Safety,
prevalence of impaired optimal product structure, food and
energy value of the diet is noted in the majority of examined
athletes. The first place is occupied by non-correspondence of
daily dietary calories to actual energy expenditure; percentage
of fat and saturated fatty acids in the structure of dietary calories
exceeds the recommended levels by 20-40%; aggregate
consumption of carbohydrates is below the recommended level
by 10-35%; high consumption of added sugar (18-24%) and
salt is noted [1].

In some studies, a significant difference of up to 44% was
recorded between the data about actual consumption obtained
using questioning (survey) and registration with portion
weighing. Exactness of obtained data depends on unconscious
or conscious under-reporting of data regarding use or exclusion
of some products and dishes out of the diet (alcoholic
beverages, fast food, confectionery products); altered eating
rate or customary food behavior due to a complex complete
description of ingredient composition when the questionary is
filled in [2, 3]. Due to positive or negative assessment of survey
results, these data can be confirmed using the measurement
errors. A lack of the ‘golden standard’ of transformation of
primary data to interpret results and reliable tools, including
experienced trained interviewers who can conduct large
studies, restricts the possibility of comparing data of various
studies, especially the ones devoted to assessment of training
process effectiveness.

Recommendations related to organization of optimal
nutrition for athletes commonly concern a higher need in
energy to satisfy actual energy expenditures, increased
quota of proteins and carbohydrates in the structure of total
caloric intake to maintain and gain muscle mass and restore
glycogen reserves respectively and an increased need in
certain microelements (for instance, iron, calcium, sodium) and
vitamins. However, specific kind of sports, scope and intensity
of training, and level of intake of food products are interrelated.
[t means that the food intake should not be static during
different phases of a training process with various levels of load.
Actual nutrition is accessed and biochemical indicators and
vitamin supply in athletes are examined to understand how they
correspond to the level and kind of physical activity considering
age- and gender-related features, type of sporting specialization
and phase of sports activity. Risks of metabolic disbalances
including energy exchange are detected. To reduce the risks,
recommendations related to nutrition correction are developed.

Meanwhile, actual nutrition is of primary importance.
However, as collection of data is important and due to possible
errors arising during interpretation of results, the assessment is
not always conducted or the results yield little information. A
complex study of frequency values and consumed number of
basic groups of food products and alimentary status along with
their dynamics control help detecting individual requirements
and trace their changes depending on the scope and intensity
of training sessions during the training and contest period [4].

Research purpose: determine basic methodological
aspects of examining actual nutrition in athletes and people
with a high level of physical activity.

MATERIALS AND METHODS

84 athletes were examined, including 25 basketball players,
male students of the Academy of Physical Culture (20.9 + 1.8
years) in spring, 24 male athletes playing for Amor hockey club
(average age of 26.4 + 7.4 years) in summer (August) and 25
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females (22.4 + 3.7 years) from the ice hockey team with pucks
in spring (March) at the Novogorsk training center, athletes
from national archery teams of the Republic of Buryatia (n =
10) in summer (August) at Enkhaluk sports camp (Republic of
Buryatia, Kabansky district, Novy Enkhaluk village).

Actual nutrition of athletes was studied using two methods:
24-hour reproduction method and frequency method.

During the frequency method, a special questionnaire was
used, which allows to estimate anthropometric characteristics,
level of physical activity (considering working days and
weekends), rate of consuming some groups of products for
a certain period of time. Analysis of Human Nutritional Status
computer program (version 1.2.4 of Research Institute of
Nutrition of the Russian Academy of Medical Sciences of 2004)
assesses caloric intake, composition of average daily diet, rate
and number of separate products, and graphically displays
the level of consumption of certain groups of products as
compared with the recommended values during the preceding
month. The primary questioning lasts at least 45 minutes.

The 24-hour reproduction method establishes the amount
of actually consumed food products and dishes by surveying of
the interviewed person who enumerates what was eaten prior
to the survey by memory. In the end of the survey, they obtain
data about the time of food intake, place of food making and
taking, composition and amount of the dish and product, and
ways of its preparation. The obtained data are included into
a special questionnaire or directly to the program. The most
reliable data are obtained in the presence of three questions
related to nutrition: two working days and one day-off before
that.

When analyzing the results of examination of actual
nutrition, it should be estimated as follows:

— Correspondence of the diet energy value to energy

expenditure of athletes;

— Contribution of proteins, fats and carbohydrates to the
total caloric intake expressed as percentage;

— Specific consumption of proteins, fats and
carbohydrates in g/kg of body mass of an athlete per
day;

— Correspondence of dietary micro- and macronutrients
to the recommended levels and needs of athletes;

— Dietary regimen (amount and time of food intake) and
distribution of food and energy value by food intake
during a day or training sessions.

Arrival of every critically important nutrient as part of foods
for particular nutritional uses and nutritional supplements is
evaluated separately considering liquid to dissolve instant
mixtures (water, milk with various mass fraction of fat, other
fluid), number of consumed meals per intake and number of
intakes per day.

Adequate consumption of basic nutrients is estimated in
accordance with methodical recommendations MP 2.3.1.0253—
21 ‘Standards of Physiological Needs in Energy and Nutrients
for Various Groups of the Russian Federation’.

RESEARCH RESULTS

It is known that the type of actual nutrition (regimen, scope,
chemical composition) can be influenced by the level of physical
activity depending on sporting tasks, seasonality, individual
food preferences, religious beliefs, etc.

When the examination results of basketball players
were compared, it has been established that daily caloric
intake calculated on the basis of the frequency method
insignificantly exceeds the one obtained using the 24-hour
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reproduction method. Meanwhile, consumption of proteins and
carbohydrates was also higher with no differences in the fat
content (fig. 1 and 2).

Moreover, a tendency to a more moderate consumption
of nutrients and energy on a weekday was detected using the
24-hour reproduction method. Thus, caloric intake was 2,880
+ 1,015 kcal/day due to a lower consumption of carbohydrates
and fats with an increased amount of protein.

Analysis of the results obtained while examining actual
nutrition among athletes during training at Enhalo camp
displayed a similar tendency: energy value and content of basic
nutrients obtained using the frequency method were higher. In
this case, a more significant difference was observed because
actual nutrition was assessed using the method of food
consumption frequency analysis during a month that preceded
visits to the training camp. It means that athletes were relatively
free to choose among dishes and products available at home,
in the dining area and at food trade companies. During the
training session, when the diet was assessed using the
24-hour reproduction method, all athletes were eating at the
camp dining area, and only some of them had non-perishable
products (confectionery, including chocolate, chips, etc.) at
their disposal. In other words, during the training session, the
possibility to diversify the diet is objectively limited.

Contribution of proteins, fats and carbohydrates to the total
caloric intake studied using the both methods, was 14%, 42%
and 44% and 11%, 42% and 47% respectively. In this case,
percentage of fat in the caloric intake coincides and significantly
exceeds the recommended upper level, which, obviously
reflects the really existing fat content of athletes’ diet (table 1).

During assessment of food consumption frequency by a
woman’s ice hockey team of the Russian Federation it has been
established that not enough dairy products were consumed.
Contribution of the group of food products to energy value,
proteins, fats and carbohydrates was 9.6 + 6.7 kcal/day,
15.3 + 10.2 kcal/day, 12.2 + 9.1 kcal/day and 4.2 + 3.4 kcal/
day respectively. Frequency of meat and fish consumption
was sufficient and extremely low respectively. It has been
established that fruits and vegetables were consumed below

Percentage of energy value (EV)
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M Fat

EV=3,012+943 kcal/day
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Fig. 1. The structure of diet energy value obtained using the food consumption
frequency method

recommended levels. Meanwhile, consumption of confectionary
products (candies, cakes, chocolate) was high and constituted
2.2 + 1.3 meals/day, respectively. Bakery goods provided to
11.83 + 4.9% of total energy value and 30.1 + 19.5% of total
amount of carbohydrates, whereas confectionary products
constituted 14.8 + 8.9% and 18.5 + 8.8% hereof respectively.
[t should be noted that high caloric intake of confectionary
products is ensured due to increased content of fat, including
margarine transfat, which is a risk factor of atherosclerosis and
cardiovascular diseases.

The nutrition profile of male hockey players and frequency of
consumption of basic groups of products mainly corresponded
to generally accepted recommendations. They had more bread
and cereals (0.4 to 7.1), vegetables (1.7 to 8) and fruits (0.7 to
9.6 meals per day) as compared with female hockey players.
They consumed confectionary products (to 5.1 meals per day)
and added sugar more frequently than women; and this could
result in sharp fluctuations of blood glucose and associated
fatigue. Consumption frequency of dairy products (0 + 4.3
meals per day) was almost the same as the one in women and
was lower than the recommended one.

The basic sources of fat were meat, sausages and eggs.
Consumption of fish was very low as well: 0 to 0.8 meals per
day. Male hockey players had relatively high consumption of
vegetables and fruits (3—-5 meals per day) with no achievement
of recommended values, though; as a result, dietary fibers
constituted to 30% of normal values as compared with a rather
low medium level (7.2% of the recommended one) in female
team players. The difference in the frequency of consumption of
certain groups of food products could be correlated with their
seasonal availability (table 2).

According to the presented data (table 2), marked
differences in the level of consumption of several basic
groups of products are found among hockey players of
both genders. The women had deficiency of sources of
complex and simple carbohydrates, playing an important
role in provision of easily accessible energy for highly intense
sports activity and maintenance of optimal endurance. Their
inadequate intake can result in a decreased effectiveness of a

Percentage of energy value (EV)
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EV=3,166+884 kcal/day
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Fig. 2. The structure of diet energy value obtained using the 24-hour reproduction
method

Table 1. Comparison of results of studying the actual nutrition of athletes obtained using two methods

Values Moscow State Academy of Physical Culture Enkhaluk camp
Frequency method 24-hour reproduction method Frequency method 24-hour reproduction method
Energy value, kcal/day 3,166 + 884 3,012 + 943 2,902 + 1,198 2,516 + 593
Protein, g/day 136 + 41 111 +£38 104 + 46 70 £ 17
Fat, g/day 146 + 69 144 + 64 134 + 61 118 £ 42
Carbohydrates, g/day 375 + 108 317 =110 314 + 147 29 8+ 56
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Table 2. Frequency of consumption of basic groups of food products by ice hockey players (men, women)

Actual nutrition, meals per day Recommended frequency.
Group of products | d ’
Men (n = 24) Women (n = 25) meals per day
Cereals and bakery 29+ 15" 1.1+£04 5-8
Milk and dairy products 1.7 +1.81 1.6+1,7 2-3
Meat and meat products 2.1+09" 1.5+0,9 1-2
Fish and fish products 0.1+04 0.2+0,3 1-2
Confectionery 2.8 +1.2* 22+13 0-1
Vegetables 5.4+ 20" 1.6 +£0.7 s
Fruits 28+2 23+1.2
*p < 0.05

training process, premature fatigue and functional overstress.

Moreover, deficiency of intake of dietary fibers that ensure

normal functioning of the gastrointestinal tract and support

gut microbiome diversity is found against the background
of structurally unbalanced diet energy value. It is known that
change in its composition caused by deficiency of fiber and
complex carbohydrates is accompanied by decreased physical
performance, endurance, immunological reactivity of an
athlete’s body and increased susceptibility to infectious agents

[5, 6]. Unlike women, male hockey players eat many fruits and

vegetables. The detected differences can be associated with

gender-related dietary behaviour and seasonality of nutrition,
including affordability of more plant products.

The results significantly (o < 0.05) differ among athletes
depending on their gender and the season when the actual
nutrition is examined. It points to feasibility of monitoring of
frequency and amount of consumed basic groups of products
during at least two periods: fall-winter and spring-summer.

[t would be interesting to examine how the peculiarities
of eating behavior, including conscious self-restriction, and
interrelation between consumption of meat and milk with the
alimentary status in particular, can influence health of athletes.

Results of examination of two athletes engaged in different
kinds of sports are provided as an example.

1. Male, Master of Sports, aged 21, involved in rowing for 5
years, had no medical contraindications to cow’s milk and
replaced it with vegetable beverages based on cereals and
nuts; he also refused from meat. Though Hb count was
satisfactory, blood chemistry analysis displayed deficiency
of serum iron (7.9 mcM/I with 10.6-28.3 mcM/I being
normal values), which meant iron deficiency. Considering
the detected disturbances in the nutritional pattern and
abovementioned data about the alimentary status, the
athlete was recommended to optimize the diet to replenish
iron supplies and improve endurance [7].

2. Male, Candidate Master of Sports, basketball player aged
22.3, abruptly refused from animal derived products except
for fish (to 300 g per day) during the observance of Christian
fasting. His diet was rich in potato pies, peanuts (to 300 g
per day), plant-based milk substitute (200-400 ml) resulting
in disturbed structure of diet energy value (abrupt increase
of fat proportion to 45%), protein content corresponded to
16% (recommended levels), whereas carbohydrate content
was rather low (39% of caloric intake respectively).

DISCUSSION OF RESULTS
24-hour reproduction method allows to estimate the dietary

regimen, food and energy value of products and dishes
included into separate meals, their contribution to daily energy
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value, correspondence to purposes and objectives of the
training process. In athletes engaged in various kinds of sport,
prevalence of Relative Energy Deficiency in Sport (RED-s)
amounts to 22-58%. This results in hormonal and metabolic
dysfunctions and reduces professional performance. Thus,
the method estimating energy balance within a day remains
pressing, as it assesses the energy value of products during
every meal and energy expenditure of the body, including
physical load, resulting in a deeper understanding of changes
in real time and identification of energy deficiency markers [8].
According to data obtained during our and other published
studies, combination of two or more methods assessing actual
nutrition can increase exactness of the results. Thus, the
combined method of collecting data about actual nutrition can
ensure a more effective technology of qualitative assessment of
consumption of nutrients and energy by athletes. Using software
on devices with the image function increases the accuracy of
recorded data [9-11]. Results of systematic review show that
preservation of the image of consumed products improves self-
reporting and reveals unaccounted products and errors while
determining the portion size, which can be forgotten when
only traditional methods of assessment are used. Clarifying the
issues about the portion size, additional use of sauces, bread,
added sugar, frequency and daily dose of foods for particular
nutritional uses and nutritional supplements, via general
chats in messengers due to rapid feedback from a nutritional
specialist, improved motivation, enhancing confidence within
the ‘sportsman and interviewer’ couple can be an effective tool
to monitor nutrition and influence the feeding behavior [12, 13].
The next stage includes diet personalization in accordance
with the individual metabolic and genetic profile of an athlete.
Based on the examination results, individual recommendations
about diet correction are developed for every athlete, all team
members or a group of those examined along with the coaching
staff and physician; education is provided in the form of a cycle of
lectures and seminars discussing the obtained results and ways to
optimize the diets including the use of specialized food products
and dietary supplements. It improves the metabolic status of
athletes and ensures optimal conditions to improve sports skills.
Studies of drinking regimen and water-salt balance of
athletes as a key factor limiting professional success in sport
constitutes another section that examined actual nutrition. It
is established that over half of athletes have a training session
or go to a contest being hypohydrated or with an improperly
organized drinking regimen during a training session. It results
in reduced functional capabilities and health disturbance in the
form of a thermal collapse or hypovolemic shock.
Prior to inclusion of foods for particular nutritional uses
and nutritional supplements into the diet, it is important to
estimate the content of not just basic, but also of biologically
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active nutrients in an athlete’s diet. Only having studied actual
nutrition and values of nutritional status and having compared
them with recommendations (i. e., following determination of
available deficits or excessive arrival of nutrients), it's possible
to develop a plan of inclusion of specialized food products and
nutritional supplements for athletes.

[t is recommended to study actual nutrition both in the
beginning, and during key moments of the training sessions,
and during an injury, after operations accompanied by a long-
term decrease in vital capacity during restoration, development
of acute diseases or exacerbation of existing ones.

Exact assessment of athletes’ health and performance requires
an integrative and dynamic approach to analysis of alimentary
status biomarkers. Individual requirements in nutrients and energy
significantly depend on specific features of various kinds of sports,
phases of the training cycle and alimentary preferences of athletes.
Regular monitoring of actual nutrition, administration of foods for
particular nutritional uses and nutritional supplements, medicines
and values of the alimentary status will enable detection of
individual disturbances and trace changes along with the increase
of a training volume. Assessment of alimentary status using an
objective study of biomarker concentration eliminates systemic
errors related to subjective assessment of nutrition.
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METABOLIC SYNDROME AND OBESITY IN CHILDREN AS A SOCIAL AND HYGIENIC ISSUE
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The problem of pediatric obesity focused on risk factors at early stages because their modification can reduce the risk of later metabolic diseases and disability. It
is the metabolic syndrome that describes a set of cardiometabolic risk factors, including abdominal obesity, insulin resistance, elevated blood pressure, high level
of triglycerides and low level of high-density lipoproteins that increase the risk of cardiovascular diseases and type 2 diabetes mellitus. Obesity mainly determines
statistical values that characterize the case with endocrine gland diseases among children and adolescents in the Republic of Tatarstan. Obesity is not growing at
the same rate any more. The current level of excessive weight in children is too high and requires intervention at the level of the community and school. Inactivity
and non-rational nutrition can contribute to formation of excessive body mass among children. Regular physical activity and better nutrition of adolescents is a
worthy investment in the health of future generations.
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In 2019, 18% of children aged 5 to 19 and 6% of children under
five years had an excessive weight or obesity. Moreover, 340
million of children and adolescents aged 5-19 had an excessive
weight or obesity. The recent international and national studies
display a growing obesity epidemic among schoolchildren,
especially among children aged 6-19 during the last three
decades [1]. Obesity is no longer growing at the same rate,
the current level of excessive weight and obesity in children is
too high and requires intervention at the level of the society and
school [2]. It is the metabolic syndrome that describes a set of
cardiometabolic risk factors, including abdominal obesity, insulin
resistance, increased blood pressure, high level of triglycerides
and low level of high-density lipoproteins that increase the risk
of cardiovascular diseases and type 2 diabetes mellitus [3].
Obesity largely determines statistical values that characterize
the case with endocrine gland diseases among children and

adolescents in the Republic of Tatarstan. It is impossible not to
pay attention to more than a two-fold increase in prevalence
of obesity among patients aged 15-17 during the period. The
fact needs analysis and immediate actions [4].

The probability of obesity developed among the adults
who had an excessive body mass in childhood is increased
5 times as compared with children having a normal body
mass. Inactivity and improper nutrition can contribute to an
excessive body mass among children [5]. Thus, understanding
determinants of children’s obesity and their interactions is
fundamental to development of strategies aimed to struggle
the epidemic [6-11].

The problem of pediatric obesity has put risk factors at
early stages in the center of attention, as their modification can
reduce the risk of later metabolic diseases and disability. In the
Republic of Tatarstan, a number of children with obesity has
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increased many times within the last 20 years. In 2020, there
were 14.2 thousand people in the Republic of Tatarstan [4].

Modern data about epidemiology and reasons for obesity
in children and adolescents along with modern treatment
strategies are described in reviews by Hiba Jebeile, Aaron
S Kelly, Grace O’Malley, Louise A Baur. Prior to COVID-19,
the prevalence of obesity among children and adolescents in
many countries with a high level of income has reached the
plateau though the level of obesity increased. In the pandemic,
children and adolescents from several countries managed
to gain weight. Obesity is associated with cardiometabolic
and psychosocial comorbidity and premature morbidity
among adults. Developed and preserved obesity is mainly
explained by a biosocioecological scheme where the biological
predisposition, socioeconomical and ecological factors interact
and promote deposition and growth of fatty tissue.

First-line therapy involves family behavioral activities to fight
obesity, including diet, physical activity, inactivity and quality of
sleep along with the strategies of changed behavior. The benefit
of intense dietary approaches, pharmacotherapy, metabolic and
bariatric surgeries as additional treatment methods is proven.
However, the majority of countries have a limited access to
these treatment modalities. The studies confirm that formation
of the program for personalization and individualization of
obesity treatment in children and adolescents and their
implementation in clinical practice are still necessary [12].

According to Kyle R Leister, Burak T Cilhoroz, Jared
Rosenberg, Elise C Brown, Joon Young Kim, variation in the
parameters of metabolic syndrome (MS) in children prevents
consensus in relation to diagnostic criteria in this population.
In spite of these irregularities, it has been found out that
physical exercises can mitigate the negative consequences
of MS. The studies confirm that adolescents with MS have a
higher probability to obtain metabolic complications as soon
as they become older. The studies of the prognostic nature
of MS in adolescents concentrate on the association with
the future development of MS as an adult, type 2 diabetes
mellitus, cardiovascular diseases and atherosclerosis. General
criteria of the studies include measurements of BMI, HDL,
triglycerides, glucose and BP. The studies have shown that the
presence and severity of MS in childhood can be associated
with an increased rate of MS and other cardiovascular diseases
subsequently. The conclusions show that it is important to
eliminate MS-associated symptoms in adolescents to prevent
MS and/or cardiovascular diseases as adults [13].

According to Jie Cai, Yaping Zhao, Jing Wang, Lei Wang,
physical activity among children can be developed with support
of the society. Government, community, educational institutions,
kindergartens and children’s sports clubs should cooperate to
create a system of social support of physical activity of children
within a family. In accordance with analysis of the authors, it
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has been found out that Government plays a guiding role in
the development of physical activity of children in a family by
way of creation and implementation of the program aimed at
prevention and periodic health examination of children with
metabolic syndrome and obesity. It is the society that provides
additional support to physical activity of children in a family.
Thus, it is necessary to develop an adequate set of population
and personalized medical and preventive along organizational
and administrative activities aimed to prevent obesity. An
educational institution is not just a center of development of
physical activity of children in a family. It also plays an important
role in promotion of physical upbringing of children among
parents [14].

CONCLUSIONS

Based on the study results, certain recommendations
concerning nutrition and physical activity of students can
be developed and effective educational programs can be
determined. Excessive body mass and obesity in children and
adolescents can be prevented due to interventions aimed at the
change in the way of life, formation of a habit to physical activity
and rational nutrition. Prevented obesity in children can produce
a favorable effect on health not only in childhood, but also in
an adult life [5]. Several risk factors, which are interrelated and
enhance the effect of one another, thereby greatly increasing
the risk, are commonly found in one child. The basis of health
and healthy habits are established in childhood, with proper
nutrition and physical activity being an essential part hereof.
Early diagnostics of metabolic disturbances will enable to
detect a group of risk requiring close monitoring and immediate
actions. An excessive body mass, especially obesity, increases
a risk of cardiovascular diseases, non-insulin dependent
diabetes mellitus, different forms of cancer and disability.
Teaching physical culture and formation of a healthy
lifestyle, which requires well prepared and motivated teachers,
should play a key role in the area of health during the entire life.
Promotion of a healthy lifestyle through a regular physical activity
and proper nutrition in childhood and adolescence along with
simultaneous adoption of professional preventive measures to
reduce excessive body mass and obesity is crucial to public
health. Regular physical activity and proper nutrition should be
part of a daily life. Secondary school children probably belong
to the most suitable contingent to promote proper nutrition and
regular physical activity; they can also promote involvement of
parents and a broader public. Regular physical activity and
improved nutrition of adolescents are a worthy investment
in health of future generation. The results obtained during
the study should be taken into account while developing the
strategies of preventing obesity in children, including a wider
involvement of families and preventive work at schools [15-20].
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COMPARATIVE ASSESSMENT OF PHYSICAL DEVELOPMENT OF SCHOOLCHILDREN AND CHILDREN
INVOLVED IN SWIMMING
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Health of children and adolescents is an essential criterion of well-being of the society. Monitoring of health among children is impossible without assessment
of physical development of children and adolescents. Individual-based analysis of anthropometric characteristics is required to develop personalized preventive
activities. Considering different levels of physical load of schoolchildren in case of a disturbed nutritional status, an approach to body mass constituent study that
deviates from the normal values requires examination. The study purpose was to assess physical development and component composition in schoolchildren
during a medical examination and in children involved in classic swimming at a sports club in the city of Samara. The study object involved children studying at a
general educational institution and not engaged in any sports sections (first group), and children involved in classic swimming at a sports club in Samara (second
group. Significant differences in basic values of body composition were found during the conducted study of physical development and component composition
of schoolchildren who do not go in for sports and junior athletes.
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CPABHUTEJIbHbIA AHATIN3 ®U3NYECKOIO PA3BUTUSA LLUKOJIbBHUKOB U AETEN,
MPO®ECCUOHAJIbHO 3AHUMAIOLLINXCA MJIABAHUEM

C. P. Apanosa, M. tO. MasprownH =, O. B. CazoHoBa, P. B. Xamuosa, [. C. Tynukoea, O. B. ®ponosa, M. C. HypayHa
CamapcKuii rocyAapCTBEHHbIN MeANLMHCKWIA yHBepcuTeT, Camapa, Poccns

CocCTosHVe 300POBbst AETeW U MOAPOCTKOB — 3TO HEOTBbEMIEMbIN KpUTEpUiA YPOBHSA Gnaronosyymns obliectsa. B cBo ovepefb MOHUTOPUHI COCTOSHYS
3[0POBbs [ETCKOV MOMNyNsuuy HE BOMOXEH 0e3 OLEHKU (DU3MHYECKOro pasBUTVS OETEA U MOOPOCTKOB. AHAIM3 aHTPOMOMETPUYECKMX MPU3HAKOB Ha
VHAVBMLYaIbHOM YPOBHE HEOOXOAMM [N MOCTPOEHNS MePCOHaNM3NPOBAaHHbIX MPOMUIAKTUHECKX MEPONPUATUA. C yHETOM PasfvyHOr0 YPOBHS (OU3NHECKIIX
HarpysoK LIKO/bHUKOB, MPW HapyLLIEHUSIX HYTPUTUBHOMO CTaTyca MOAXOM K UCCNedoBaHMO KOMMOHEHTa MaccChl Tena, OTKJ/IOHSIOLIErocs OT HOPMbI, TpebyeT
n3yyeHust. Llensto nccnenoBaHuist Gbina oLeHka PrUsnHeckoro passmuTust 1 KOMNOHEHTHOMO COCTaBa Tefa Y LUKOJbHYKOB B MepUo, MeaULMHCKOro OCMOTpa Uy
neteit, NpoeccnoHanbHO 3aHMMAIOLLMIXCS KIACCUYECKMM NiaBaHveM B CcriopTiBHOM kiybe 1. Camapa. O6bekToM nccnenoBaHusa 6binv getu, oby4atopmecs
B 00L1,e06pasoBaTenlbHOM YHPEXXAEHUN 1 HE 3aHVMAIOLLIMECS B KaKUX-NMGO CMOPTUBHbLIX CEKUMsX (MepBasi rpynna), U OeTU-CropTCMeHb!, MPOMeccnoHaibHO
3aHVMAOLLMECST KNTACCUYECKVM MiaBaHMeM B CrOpTVBHOM Kiy6e . Camapa (BTopas rpynna). [NpoBedeHHOe vccrnefoBaHne (r3MHecKoro pasBuTUs 1
KOMMOHEHTHOrO COCTaBa Tefa LWKOSbHKOB, KOTOPbIE HE 3aHMMAIOTCS CNOPTOM, 1 AETEN-CNOPTCMEHOB BbISIBIIO AOCTOBEPHbIE Pa3/nN4Ms OCHOBHbIX MoKasaTtenein
cocTaBa Tena.

Knio4yeBble cnosa: rvrieHa aetei 1 nogpocTkoB, 3nyYeckoe pasBuTie, aHTPONOMETPUHECKIE NnokasaTtenn, broMMmneaHcHbIN aHanma
®duHaHcupoBaHue: paboTa BbinosHeHa Npv noaaep»ke rpaxHTa MpeangeHta PO (MK-5809.2021.3).

Bknap aetopos: C. P. A6ganosa — mHuumatop nceneposanns; O. B. CasoHosa, M. HO. MaBprolumH — Hay4Hoe pykoBoacTso; P. B. Xamuosa — obpaboTka
pesynsTaToB, pefakTpoBaHue pykonuncy; . C. Tynukosa, O. B. ®ponosa — cbop maTepuana, nogrotoBka peaynsratos; M. C. HypanHa — aHanva nuteparypsl,
MOArOTOBKA PYKOMUCH.

CobniofeHne 3TUHECKUX CTaHAApPTOB: MCChefoBaHve opobpeHo aTudeckuM komutetom ®IBE0Y BO Caml MY Munsgpasa Poccun (mpotokon Ne 9 ot
24 ceHTs6psA 2022 1.). JobpoBoNbHOE MHHOPMMPOBAHHOE coracue Hbl1o MONyHEHO AS KaXKAO0ro yHacTHUKa (ero 3akOHHOMO NpeacTaBUTeNs).
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Physical development is the most important objective indicator
of health in our country, children and adolescents in particular,
and displays the effect of psychoemotional, economic,
climate, geographical and social factors on their health [1, 2].
Under modern conditions of life, over 25% of schoolchildren
have disharmonious physical development, which is strongly

associated with an excessive body mass and obesity [3, 4].
In the majority of cases, it results from a change in the way of
life and disturbed nutrition among schoolchildren, which, in its
turn, promotes prevention of a number of diseases and creates
favorable conditions for a child’s adaptation to the environment.
According to the WHO, 340 million of people aged 5 to 19
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suffer from obesity. In the Samara region, newly diagnosed
obesity incidence of children is still high and amounted to
54.9 cases per 10 thousand of children in 2020 [5]. The most
important constituent of health monitoring is represented by
individual and collective assessment of how an adolescent’s
body is developed. A sharp decrease in physical development
of children and adolescents has been found in the Volga Federal
District in the last few years [6-8]. Incidence of non-infectious
diseases, and obesity, in particular, is increased, a number of
healthy children is reduced and a number of children with a
chronic pathology is increasing more and more [9]. Properly
organized physical education can form the basis of harmonious
physical development of a child, enhance the nervous system
and immunity, and improve the state of the body. Besides,
sport teaches the child discipline, develops a strength of
character and will power and an ability to set and achieve goals
[10, 11]. During the intensive growth of children and especially
athletes, excessive weight can be associated not just with
predominant deposition of fat stores, but also with high values
of skeletal muscle mass in accordance with anthropometric
analysis. Biophysical methods display more exact results of
measured body mass characteristics. The method of body
composition bioimpedance analysis (BIA) was the most
widespread application [12-14]. The study results are used
in clinical setting to analyze the alimentary status, nutritional
condition, risk of metabolic syndrome, obesity, cardiovascular
and other pathologies, and as a diagnostic criterion of therapy
effectiveness in various diseases [15, 16]. The need in studying
the body mass component, which deviates from the normal
values in case of disharmonious physical development requires
examination taking into account different levels of physical load
among schoolchildren.

The study purpose consisted in comparison of
physical development and component composition among
schoolchildren and children involved in classical swimming at a
sports club in Samara.

PATIENTS AND METHODS

The study object involved children studying at a general
educational institution and not engaged in any sports sections
(first group) and children engaged in classic swimming
at a sports club in Samara (second group). The study was
conducted at educational institutions and at a sports institution
for supplementary education, respectively. Organizations,
supervisors of which approved participation of children in the
study, were selected. Anthropometric values and component
composition analysis were measured in 110 children (54 people
were schoolchildren, 56 were junior athletes) aged 9 to 12.
Inclusion criteria for the first group: schoolchildren who are
not engaged in sports or who go in for sports for less than 2
years, without clinical manifestations of the disease, and having

Table 1. Results of physical development in two groups

OPUTMHAJIbHOE UCCJIEQJOBAHNE

the first or second group of health at the time of examination.
Inclusion criteria for the second group: schoolchildren
involved in classical swimming at a sports organization for
supplementary education 3 and more times a week for at least
two years and permanently residing in the Samara region;
children without clinical manifestations of diseases and having
the first or second group of health at the time of examination.
Exclusion criteria for the both groups: chronic diseases; intake
of medicinal preparations, marked edemas of the extremities;
permanent residence outside the Samara region; refusal of
parents (legal representatives) to participate in the study.
Additional exclusion criteria for the second group: going in for
classic swimming at a sports club 2 times a week or less; for
less than two years.

Body length and mass were measured using standard
instruments such as a height chart with accuracy up to 0.5
cm for body length, and VEM-150-Massa-K electronic medical
scale with accuracy up to 60 g for body mass. Anthropometric
values were assessed using the regional regression scale for
the Samara region and Anthro-prof software product such as
Programme assessing physical development of schoolchildren
[17]. Component composition and phase angle were determined
using Medass ABC-02 appliance as per the standard scheme
and disposable bioadhesive electrodes. Percentage of adipose
mass (PAM, %), active cell mass (ACM, kg), phase angle (PA,
degrees), skeletal muscle mass (SMM) and percentage of
SMM (%) were analyzed. During the process, special attention
was paid to the angle between the right shoulder and vertical
body axis, which, in accordance with the method, should
constitute 45°; the right forearm should be located parallel
to the body vertical axis, whereas legs should be placed on
the width of the shoulder. BIA was carried out in the morning
on an empty stomach or 2.5-3 hours after food intake [18].
Primary data were collected and stored in Microsoft Excel
2010 (USA). Statistical processing of the obtained materials
was done with Statistica programme package (StatSoft Inc.;
USA, version 13.1).

STUDY RESULTS

Analysis of physical development in two groups has revealed a
significant difference in a number of children with harmonious
physical development (o = 0.43). Children with disharmonious
physical development due to excessive body mass are found
in both groups. However, these differences were not significant
(o = 0.321). The first group includes children with a deficient
body mass in accordance with regional regression scales; no
such children were detected in the second group though three
children had an excessive body length. Results of physical
development in two groups are presented in table 1.

Analysis of AM (kg), AM (%), SMM (kg) and percentage of
SMM (%), AAM (kg), and PA (degrees) was performed for every

Values of physical development Group 1 Group 2 Io}
Abs. 34 49 _
Normal (harmonious) physical development
% 63 87.5 0.043
Abs. 10 4 -
BMI
% 18.5 7.2 0.321
Disharmonious physical Body mass Abs. 10 - -
development deficiency % 18.5 _ _
High body length | ~ ° -
i ody lengt
gh body leng % - 5.3 -
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Table 2. Quantitative assay of BIA values

BIA values Schoolchildren Junior athletes P
AM (kg) 108+ 1.4 6.1+1.7 0.032
AM (%) 21.5+2.1 16.6+1.1 0.041
SMM (kg) 11.5+3.1 18.3+1.2 0.043
SMM (%) 42.3+1.1 52.4+4.6 0.031
AAM (kg) 16.3+2.1 19.7+4.4 0.487
PA (degrees) 4.3+0.44 6.88+1.22 0.049
Table 3. Gradation of BIA values
BIA value Gradation Schoolchildren Junior athletes P
Normal value 34+1.1 49+0.44 0.001
AM (%) Deficiency 10+0.23 3+2.3 0.004
Excess 10+0.71 - -
Normal value 30+1.16 48+1.0 <0.001
SMM (%) Deficiency 22+0.56 - 0.001
Excess 2+0.22 8+1.6 0.003
Normal value 48+1.11 50+1.12 0.203
ACM (%) Deficiency 5+2.23 2+1.34 0.251
Excess 1+0.22 4+1.21 0.083
Normal value 46+0.91 48+2.11 0.033
PA (degrees) Low 7+0.56 - -
High 1+1.11 8+1.1 <0.001

child from the examined groups (table 3). During comparison
of bioimpedansometry results it has been found out that AM
(kg) and AM (%) in schoolchildren is significantly higher than in
children involved in swimming (o = 0.032). Schoolchildren had
significantly lower values of SMM (kg) (o = 0,043 and p = 0,031,
respectively). The values of phase angles in schoolchildren were
significantly lower (p = 0.487) as compared with junior athletes.

However, there were no statistical significance in the values
of active cell mass among schoolchildren and children who
went in for sports (p = 0.487). Quantitative assay of BIA values
is shown in table 2.

If a gradation of values is produced, it should be noted
that a number of children with percentage of adipose tissue
is significantly higher than a number of children in the second
group (<0.001). In the first group, a number of examined
children was also significantly higher (o = 0.004). No children
with excessive adipose tissue were found in the second group.

The values of skeletal muscle mass showed opposite
results, whereas the normal values were significantly higher in
the first group as compared with the second one (p = 0.003).
According to bioimpedansometry, no children with deficiency of
muscular mass were detected in the second group.

Percentage of active cell mass was similar in both groups.

The value of normal phase angle was significantly lower
in the first group (p = 0.033), with a higher high value in
the second group (p < 0.001). A gradation of BIA values is
presented in table 3.

DISCUSSION OF RESULTS

Based on the study of anthropometric indicators, children
with disharmonious physical development due to both an
excessive body mass, and body mass deficiency were revealed
in the group of schoolchildren. In the group of junior athletes,

disharmonic physical development occurred due to excessive
body mass but in a smaller number of people as compared with
schoolchildren, and also a small percentage of the examined
children had a high body length.

Bioimpedansometry displays the results of anthropometric
studies in every group. The adipose body mass is a marker of
‘hidden obesity’ and allows to assay the excess or shortage of a
fat constituent in the body. According to the analysis of adipose
body mass in a group of schoolchildren, a great number of
children with higher values displaying an excessive alimentary
status and predisposition to obesity was discovered. None of
the examined junior athletes had an excessive adipose body
mass. In our opinion, which coincides with studies of other
authors [10, 15], the adipose mass is a source of energy for
an athlete and is directly associated with physical performance
of athletes closely correlating with biochemical and functional
parameters of the body widely used in sports.

The skeletal muscle mass values were decreased in the
first group, with muscle deficiency being found in a certain
percentage of those examined. The latter can be associated
with a decreased physical activity of children and can result in
reduced efficiency and endurance, decreased immunity, obesity
and muscular spasms. Higher values of skeletal muscle mass
and percentage of skeletal muscle mass were recorded in the
second group among all those examined. Increased SMM
values can indicate intensive physical load and constitute an
essential criterion assessing physical development in junior
athletes and their constitution.

There were no differences in the active cell mass analysis
among two groups. According to the present study, the results
of which are consistent with the results of other authors [19-
21], the active cell mass indicators can be associated with
individual features of the younger generation during the active
growth of the body.
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A phase angle is a parameter specific for bioimpedance
way of obtaining data about the general condition of the body,
its fitness and endurance, and rate of metabolism. The phase
angle values are increased along with regular physical loads
and optimal rational nutrition. Reduced values are solitarily
recorded in the first group of those examined during analysis
of the phase angle, and they were within a normal range for
the majority. In the second group, most athletes had increased
values of the phase angle typical of those who actively go in
for sports.
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HYGIENIC DESCRIPTION OF LIFESTYLE FACTORS AMONG STUDENTS OF COLLEGES
Bronskin NA B, Sharenko EM, Popova OS, Nasybulina GM

Ural State Medical University, Yekaterinburg, Russia

Assessment of lifestyle factors is a pressing issue with a high social and state value. Purpose of the study is to compare lifestyle factors of young men and young
women who study at colleges. A cross-sectional sampling descriptive study was conducted in 2021-2022. 371 students from 2 colleges of various profiles aged
16 to 20 (25.4% of young men and 74.6% of young women) participated in the study. Socioeconomic indicators, regimen of nutrition, periodic consumption of
basic products and dishes, taste preferences of students, compliance with sleep pattern, duration of self-preparation for lessons, physical exercises and sporting
activities, creative hobbies and use of gadgets were examined. It has been established that the majority of young people live in favorable social conditions, over
one-third of them stay away from their parents and other adult relatives. The majority of those interviewed estimate income of their families as an average, all
families have at least one PC. The majority of students have eating disorders, peculiarities of dietary behavior, and violations of the regimen of the day such as
insufficient sleep duration, high academic load, insufficient involvement in creative or social activity, low level of motor activity and walking, long-term use of PCs
and other gadgets.
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MIrMEHNYECKASA XAPAKTEPUCTUKA ®AKTOPOB OBPA3A XXU3HU YHALLIMXCSA KONINEOXKEN
H. A. BpoHckux B, E. M LLaperko, O. C. Monosa, I. M. HacbiBynnHa

YpanbCKkuin rocyaapcTBeHHbI MEOVLIMHCKUI yHBEpCUTET, EkaTepnHbypr, Poccus

OueHka thakTopoB 06pa3a XKM3HN SBNAETCH akTyasbHON Npo6NeMOi, MEHOLLIEN BLICOKYHO 0BLLIECTBEHHYIO 1 FOCYAAaPCTBEHHYIO 3HAYMMOCTb. Lienb nccnepoBaHmns —
NpoBEeAeHNe CPaBHUTENBHOIO aHanM3a (hakTopoB 0bpa3a MM3HW LOHOLLIEN 1 AeBYLLEK, 0ByHaloLLMXCS B Konnemkax. B TedeHne 2021-2022 rr. 66110 NpOBEAEHO
BbIOOPOYHOE OonucaTeNbHOe OAHOMOMEHTHOE UCCNEAOBaHNe METOAOM aHKETHOro ornpoca. B nccnegoBaHum NpuHanm ydactve 371 ydalinxcs 2 Konnemxen
pagHoro npodunsa B Bo3pacTe oT 16 fo 20 net, 25,4% toHowei 1 74,6% feyluek. VI3ydeHbl nokasaTeny CoLmanbHO-3KOHOMUYECKOrO CTaTyca, PeXxum
NUTaHNUS, NEPUOANYHOCTb NOTPEBNEHNS OCHOBHbIX MPOAYKTOB 1 611t0[, BKYCOBbIE MPEAnoYTEHMS 0BYHaroLLIMXCS, COBNOAEHME PeXMMa CHa, MPOAOIKNTENBHOCTD
CamornoaroToBKM K y4eOHbIM 3aHATUAM, 3aHATUIA (PUSNHECKON KYNBTYPO/ 1 CMOPTOM, TBOPYECKMMI YBIEHEHVSIMI, NCMONb30BaHNS rafpkeToB. YCTaHOBNEHO, YTO
coumanbHble YCNnoBus NPOXMBaHWS 6oNbLUel YacT MONOAbIX Ntofdel BGrarononyyHble, 6onee TPETU NPOXMBAIOT OTAENBHO OT POAUTENER U APYrX B3POCHbIX
POACTBEHHVKOB. BOMBLUMHCTBO PECMOHAEHTOB OLIEHVBAIOT AOXO[, CEMbU Kak CPefHUIA, BO BCEX CEMbSX ECTb MUHUMYM OfMH KOMMBIOTEP. Y 3HAYUTENBHOM YacTu
0BYyHarOLLINXCA BbISIBNEHbI HAPYLLEHVS PEXXIMA NMUTaHNSA, HaAeHbl OCODEHHOCTI NMULLIEBOrO NMOBeAEHNS, OOHAPY>XEHbI HAPYLLEHNSA PEXIMMA OHS: HeQocTaToHHas
NMPOACIKUTENBHOCTL CHA, BbICOKAs y4ebHas Harpyska, HefocTaTovHasi BOBIEYEHHOCTb B TBOPYECKYIO WM OBLLECTBEHHYIO AEATENbHOCTb, HU3KUIA YPOBEHb
OBUraTenbHor akTUBHOCTU M NELUNX MPOrYSIoK, MPOACIKUTENBHOE UCMONb30BaHNe KOMMbIOTEPOB 1 APYIAX ragyKeToB.

KntouyeBble cnoBa: 06pas »uaHu, nutaHne, huandeckast akTMBHOCTb, MONIOAEXKb, YHaLLWECS, KOMNELKN
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1 akonorum . M. HacbIBynmHoM 3a BO3MOXKHOCTb peann3aLmin HayHHbIX MPOEKTOB.
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Health is a natural condition of the body caused by normal  the issue with changes in the lifestyle [2-3]. Hypodynamia,
functioning of all organs and systems. In accordance with  excessive energy value and imbalanced diet are pressing
literature and Rosstat, percentage of young people with the  modern issues and primary sources of non-infectious diseases
first group of health is steadily declining [1]. Scientists associate ~ [4-6]. Thus, examining the lifestyle of students under modern
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social and economic conditions is a pressing issue, the solution
of which allows not just to assess the risk factors of losing
health but also develop evidence-based measures to preserve
and strengthen health of students and enhance the possibilities
to obtain more qualitative professional education [7-9]. The
purpose of the study is to perform a comparative analysis of
lifestyle factors among young men and young women who
study at colleges.

MATERIALS AND METHODS

Theoretical (literature analysis), empirical (surveying) and statistical
methods are used to achieve the goal. From April 2021 to May
2022, a sampling observational descriptive crossover (one stage)
study was performed on Google-forms platform using the survey
method. The study object was represented by students from two
colleges of Yekaterinburg. 371 students with 25.4% of young
men and 74.6% young women aged 16 to 20 who provided
an informed voluntary consent participated in the study. The
subject of the study was represented by social and economic
indicators (living conditions, education of parents, perception of
income, availability of a car and PCs in a family) and lifestyle
factors such as nutrition regimen, frequency of consumption of
basic products, peculiarities of dietary behavior, sleeping pattern,
duration of self-preparation for classes, periodicity and duration
of walks and involvement in creative activity, physical activity, use
of stationary and mobile electronic gadgets.

Questionnaire based on Health Behavior in School-Aged
Children (HBSC, 2017), Health and Nutrition Intercultural
Quality Life Research (Federal Research Center for Nutrition,
Biotechnology and Safety of Food, 2018) and Nutrition Behavior
Survey by Savchikova Yu. L. (2005) WHO international surveys
were used to study a lifestyle. The data were analyzed using
extensive values and their errors for qualitative attributes, mean
values and errors for quantitative attributes. Extensive indicators
were calculated according to the following formula: part of
phenomenon (environment)/ whole phenomenon (environment)
x 100%. The error was calculated by the following formula:
m = JP*(100 — P)/n — 1, where P is a value of the extensive
indicator, n is a sampling size.

The statistical difference between the groups of comparison
(young men and young women) was estimated using the
Student’s t-test for relative values: t = (P, —P,)/ { (m,> + m,?)

The average value was estimated using the following
formula: Mcp. = X M./ n, where M, means the value indicator for
every sampling participant. The error of mean was calculated
using the following formula: m = o/\/N, where N is a sampling
size. The statistical value between the comparison groups was
estimated by the Student’s t-test for average values: t = (Mcp, —

80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%

10,0% 5,3% 5,4%

0,0%
Second Dinner

breakfast

Breakfast

Fig. 1. Percentage of students who daily take main and additional meals

58,5% 58,19%

Mcp,) /  (m? + m,?). The statistical significance of differences
was assessed at the level of significance equal to p < 0.05.

Statistical analysis was done using Microsoft Excel 2007
(USA).

RESULTS

According to the results, it has been found out that young
men more commonly live with their mothers (59.6 + 5.1%),
and less frequently with other relatives: father (34.0 + 4.9%),
sister (23.4 + 4.4%), and brother (20.2 + 4.1%) (p < 0.05).
They live separately from adult family members (19.1 + 4.1%),
with a friend or girlfriend (18.1 + 4.0%) (p < 0.05). According
to the survey, girls more commonly live with their mothers
(52.3 + 3.0%) and other family members: father (30.3 + 2.8%),
sister (23.1 + 2.5%), and brother (19.9 + 2.4%) (p < 0.05). As
compared with young men, they live alone or with a boyfriend/
friend with the same frequency: (13.7 + 2.1%) 1 (26.0 + 2.6%)
respectively (p > 0.05). According to the survey, (56.38 + 5.1%)
mothers and (28.7 + 4.7%) fathers (p < 0.05) of young men,
and (48.7 + 3%) mothers and (28.2 + 2.7%) fathers (o < 0.05)
of young women have higher education. (33.2 + 4.9%) of
mothers and (39.5 + 5.1%) of fathers (p > 0.05) of young men,
and (33.6 + 2.5%) of mothers and (41.2 + 3.0%) of fathers (p >
0.05) of young women have secondary professional education.

The majority of surveyed (70.2 + 4.7%) young men and (83.8
+ 2.2%) young women believe that their families have the same
income as others. (80.9 + 4.1%) of young men and (86.2 + 2.1%)
young women have a room of their own (p > 0.05). Families of
young men (41.5 + 5.1%) and young women (41.1 6 + 3.0%)
(o > 0.05) have one computer. Two computers can be found
in the families of (27.7 + 4.6%) young men and (41.2 + 3.0%)
young women (p < 0.05); more than two computers are available
in the families of (25.5 + 4.5%) young men and (17.3 + 2.3%)
young women (p > 0.05). More than half of families have one
car: the response was provided by (56.4 + 5.1%) young men
and (52.4 + 3.0%) of young women (p > .05). (24.5 + 4.4%) of
young men and (27.1 + 2.7%) of young girls have no car in their
families. Within the last 12 months, families of young men went
for holiday only once (23.4 + 4.4%), twice (13.8 + 3.6%), more
than twice (20.2 + 4.1%), had no holiday at all (42.6 + 5.1%).
Families of (33.9 + 2.8%) young women went for holiday once
(o < 0.05), twice (12.6 = 2.0%) (p > 0.05), more than twice (11.6
+1.9%) (o > 0.05), had no holiday at all (41.9 + 3.0%) (p > 0.05).

According to the survey, it has been established that not
all students follow the principles of rational nutrition. Many
students skip a meal, which can later produce an unfavorable
effect on the gastrointestinal tract. Most frequently both young
men, and young women skip breakfast or dinner (fig. 1).

74,5%

l Young men

0,
66.1% W Young women

33,2%
29,8%

10,6% 12,3%

Lunch Supper Snacks
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Table 1. Frequency of consuming food products and related dishes within the last month, P + m

Products and dishes Gender Over 5 times 3-4 times 1-2 times a 4-6 times 2-3 times 1 time a day 1-2 times a never
a day a day day a day a day day

M 21+15 11141 9.6 + 3.0 19.1+4.1 | 31.9+48 | 20241 128+34 | 32+18
Fruits

F 0.4+ 0.4 3.6+ 1.1 134+20 | 16.9+23 | 231+25 | 21.7+25 | 188+23 | 22+09

M 11141 43 +2.1 16.0+3.8 | 159+3.8 | 35149 | 18.1+4.0 8.5+2.9 11141
Vegetables

F 0.7+05 58+ 1.4 148+21 | 209+2.4 | 31.8+28 | 148<«21 105+1.8 | 07+05
Milk and other dairy M 32+1.8 8.5+2.9 191+41 | 17139 | 149+37 | 149+37 | 138+36 | 85+29
products F 1.8+0.8 47 +1.3 152+22 | 212+£25 | 199+24 | 18123 9.7+1.8 9.4+1.8

M 1111 11 +141 117+33 | 159+38 | 245+44 | 234+44 | 160+38 | 64+25
Cottage cheese or cheese

1.1+06 14207 83+1.7 158+2.2 | 253+26 | 231+25 | 181+23 | 6915

Cream cheese and sweet M 11+1.1 32+1.8 43+2.1 14837 | 191+41 | 202+41 | 287+4.7 | 85+29
dairy-based desserts F 22+09 18+08 | 58+14 | 16222 | 242226 | 238+26 | 17.3+23* | 8717

M 32+1.8 74+27 | 213+42 | 255+45 | 202+4.1 | 13.8+36 53+23 32+1.8
Meat, bakery

F 0.7+05 51+13 | 206+24 | 209+24 | 249+2, | 166=+22 9.0+1.7 2.2+0.9

M 11 +1.1 7427 13.8+3.6 | 255+4.5* | 14.9+3.7 | 19.1+4.1 11733 | 6425
Sausages

F 11+06 3.6+ 1.1 105+1.8 | 11.9+1.9* | 282+27 | 206+24 | 14421 9.7+18

M 11 +1.1 32+1.8 53+2.3 10+30 [160+38 | 19.1+41* | 287+47 | 17.0+3.9
Fish and seafood

0.7+05 11206 3.6+ 1.1 51+13 | 17.0+23 | 30.0+2.8* | 27.8+27 | 148+21

M 21+15 53+23 128+34 | 23.4+44* | 266+46 | 149+37 | 128+34 | 21+15
Pasta

F 1.4+07 2.5+ 0.9 112+19 | 183220 | 29.6+27 | 31.8+2.8* | 72+1.6 2.9+1.0

M 32+1.8 53+23 85+29 | 21.2+42 | 245+4.4 | 191 +4.1 106+32 | 74+27
Cereals, porridge

F 0.7+05 2.5+ 0.9 6.9+15 55+22 | 303+28 | 21.7+25 | 108+1.9 | 11.6+1.9

M 11141 43+ 2.1 106+32 | 202+4.1 | 362+51 | 18.1+4.0 9.6 + 3.0 0
Potatoes

F 0.7+05 3.2+ 1.1 9.4+1.8 133+2.0 | 329+28 | 245+26 | 112+£19 | 47+13

M 32+1.8 11 +141 138+36 | 148+3.7 | 28.7+47 | 266+46 | 106+32 | 1.1+1.1
Soups

F 0.4+0.4 32+ 1.1 76+16 | 162+22 | 264+26 | 227+25 | 159+22 | 76+16

M 21+15 32+1.8 53+23 [191+41*|255+45 | 245+44 | 16.0+3.8 | 43=x21
Eggs and related dishes

F 0.7+05 1.8+0.8 87+1.7 93+1.8" [260+26 | 242+26 | 199+24 | 94+18

M 6.4+25 13.8+3.6 | 223+43 | 149+37 | 14937 | 149x37 8.5+2.9 43+ 2.1
Bread

F 29+1.0 6.9+15 141+21 | 187+23 | 184+23 | 20924 9.7+1.8 83+17

M 0 53+23 128+34 | 138+3.6 | 21.3+42 | 20241 234+44 | 32+18
Pies, pizza and other pastry

F 1.4+07 29+10 76+1.6 | 133+20 | 235+25| 231+25 | 202+24 | 79+16
Chips, croutons and other M 11+1.1 21+15 21+15 85+29 | 13.8+36 | 351 +4.9* | 191+4.1* | 181 +4.0
snacks F 11+06 2.2+09 2.2+09 83+17 | 191+24 | 22.7+25 | 30.0+2.8* | 144 +21
Candies, gingerbread M 32+1.8 32+1.8 74£27 18.1+4.0 | 21.3+42 | 223+43 | 149+37 | 96+3.0
and other confectionary
products F 11+06 3.6+ 1.1 76+1.6 | 122120 [ 238+26 | 220+25 | 17.7+23 | 11.9+1.9

M 21+15 32+1.8 6.4+25 106+3.2 | 21.3+42 | 31.9+48 | 17.0+£39 | 74«27
Candies, chocolate

F 36+1.1 3.6+ 1.1 83+1.7 15822 | 224+25 | 235+25 | 17.0+23 | 58«14
Hamburgers, French fries, M 21+15 0 1.1+1.1 74+27 | 11.7+33 | 202+41 34.0+49 | 245+44
nuggets F 1.8+0.8 1.4+07 25+0.9 43+23 | 10518 | 224+43 | 40129 | 170+23

M 11+1.1 11 +1.1 53+23 128+3.7 | 181+4.0 | 27.7+46 | 223+43 | 106+3.2
Carbonated soft drinks

F 22+09 25+09 32+1.1 79+22 | 159+22 | 235+25 | 282+27 | 166+22

M 21+15 21+15 | 11.7+3.3 | 148+37 | 202+41 | 21.3+42 | 191 +41 6.4 +25
Fruit juices, dried fruit
drinks, berry drink, etc. F 2.9:1.0 30+10 | 36%11* | 111219 | 220+25 | 303:28 | 177+23 | 9418

Note: indicators with statistically significant differences are shown in bold (o < 0.05).
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Table 2. Peculiarities of dietary behavior in students, P + m

Peculiarities of dietary behavior Young men (n=94) Young women (n=277)
Lt;;eggr?tr:":)l?/xﬁszhn:ytg: ;r;zyigﬁsgtzﬁizii;/e amount of food and feel that they can’t stop 38.2 + 5.0° 231425
They often overeat until they experience discomfort due to fullness of the stomach 18.1 + 4.0* 32.1+238
They eat even what they don’t like eating without being hungry 22.3+43 332 +28
They feel guilty when they eat more than usual 191 +4.1* 36.1+29
Haunted by obsessive thoughts about food or how not to overeat 7.4 +£27* 27127
Get distracted from troubles and conflicts while eating 12.7 + 3.4* 31.1+£238
They eat everything what’s on their plate because they were taught to do so as children 18.1 +4.0 23.1+25
They were pampered with food in childhood when they were ill or experienced unpleasant events 457 +5.1* 58.8 + 3.0
They were deprived of food in childhood as a punishment 85+29 46 +1.3

Note: indicators with statistically significant differences are shown in bold (p < 0.05).

Meanwhile, (86.1 + 3.6%) of young men and (87.7 + 2.0%)
of young women can have supper less than 2 hours before
sleep. Only (20.2 + 4.1%) of young men and (21.2 + 2.5%)
of young women have breakfast together with their parents.
(42.5 + .1%) of men and (38.2 + 2.9%) of women have lunch
with their friends. Representatives of both genders frequently
have supper alone. Only a half of families follow the necessary
frequency of nutrition and take food at a certain time.

During analysis it has been found out that a significant
part of students rarely includes fruits, vegetables, milk products,
cereals, fish into the diet; they prefer sausage products and
pasta (table 1). Young men prefer sandwiches (54.2 + 5.1%),
fruits, berries or nuts (563.1 + 5.1%) as snacks. Young women
prefer fruits, berries, nuts (63.1 + 3.0%), dairy beverages/ yogurt
(18.7 + 2.3%). The majority of families have necessary food
products for cooking. Young men stated that they always have
bread and bakery products (85.1 + 3.7%), pasta (77.6 + 4.3%),
milk and dairy products (72.3 + 4.6%), fresh fruits and vegetables
(68.1 + 4.8%), meat and poultry (68.1 + 4.8%) at home. The
most girls always have cereals (84.5 + 2.2%), bread and bakery
products (84.1 + 2.2%), milk and dairy products (80.9 + 2.4%),
pasta (81.9 + 2.3%), meat and poultry (74.0 + 2.6%), fresh fruits
and vegetables (72.2 + 2.7%) at their disposal.

Only (28.1 + 4.5%) of young women and (38.2 + 5.0%) of
young men (p<0.05) believe that they have proper nutrition.
Less than a half of those requested believe that their weight
is normal: (45.5 + 3.0%) of young women and (45.8 + 5.7%)
of young men (p>0.05). Meanwhile, (32.5 + 2.8%) of young
women and (23.4 + 4.4%) of young men think that their weight
is above normal values (p>0.05); whereas (14.4 + 2.1%) of
young women and (23.4 + 4.4%) young men think that their
weight is above the normal values (p<0.05). Girls would like
to reduce their weight more frequently than boys: (40.1 +
2.9%) against (25.5 + 4.5%) (p<0.05). According to the study
results, young women get more emotional about excessive
weight, amount of consumed food, eat their feelings, suffer
from a guilty conscience if they eat more that they should,
but they overeat less frequently than men (table 2). According
to a half of those interviewed, their relatives have excessive
weight.

When analyzing the sleep pattern, it has been established
that the majority of those surveyed sleep less than 7 hours a
day: (64.3 + 5.1%) of young men and (49.5 + 3.0%) of young
women. About one fourth of interviewed young men (20.2 +
4.1%) and one-third part of women (32.1 + 2.8%) are deprived
of sleep on a daily basis (p < 0.05).

Over 70% of those requested estimate their academic
achievements as satisfactory. However, (34.1 + 4.9%) of young

men and (44.7 + 3.0%) of young women report that it's hard for
them to study (p < 0.05). Average duration of self-preparation
for classes in a college constitutes 2.4 + 0.04 hours per day
among young women and 3.3 + 0.02 hours a day among
young men. Percentage of young men, self-preparation in
whom exceeds the hygienic standard (3 hours) amounted to
(27.7 + 46%) in young men and (48.4 + 3.0%) in young women
(o < 0.05).

(29.7 + 4.7%) of young men and (48.7 + 3.0%) of young
women (p < 0.05) are engaged in creative and social activity
and have hobby. Young men do it 3.25 + 0.07 times a week
in average, whereas young women are engaged in this activity
2.49 + 0.04 times a week (p < 0.05). Average duration of
classes has no statistically significant differences and amounted
t0 1.6 + 0.03 hours in women and 1.5 + 0.06 hours in men (p >
0.05). While assessing the results of motor activity it has been
found out that (50.0 + 5.2%) of young men and (33.9 + 2.8%)
of young women (p < 0.05) are engaged in regular physical
exercises (apart from lessons in a college). An average number
of lessons was 3.3 + 0.07 times a week with an average
duration of 1.8 + 0.03 hours in men, and 2.2 + 0.03 times a
week with an average duration of 1.5 + 0.01 hours in women.

According to WHO, physical activity should be no less than
1 hour a day or 7 hours a week [10]. While practicing different
types of physical activity, support of parents and friends is
important. In young men, their best friend/relative (43.6 =
5.3%), or less frequently, parents — father (10.6 + 3.2%) and
mother (16.0 + 3.8%) — go in for sports (p < 0.05). As far as
young women go, their sister or brother (38.3 + 2.9%), best
friend (37.5 + 2.9%), and less frequently, parents — father (15.5
+ 2.2%), mother (18.8 + 2.3%) (p < 0.05) — go in for sports.

(54.83 + 5.1%) of young men and (48.7 + 3.0%) of young
women walk every day, (17.0 + 3.9%) of young men and (19.1
+ 2.4%) of young women walk 4-6 times a week, (13.8 + 3.6%)
of young men and (22.7 + 2.5%) of young women walk 1-3
times a week, whereas (14.9 + 3.7%) of young men and (9.4 +
1.8%) of young women walk less frequently than once a week
or do not go for a walk at all. The average duration of walking
during a day accounts for 1.8 + 0.05 hours a day in young
men, and 1.6 + 0.04 hours a day in young women (p > 0.05).

According to analysis of frequency and duration of use
of gadgets, the screen time was significantly increased on
weekends as compared with academic days. Girls use gadgets
more frequently than boys both during academic days and on
weekends with the average time of their using being longer
on weekends than on academic days (5.3 + 0.1 hours a day
against 4.8 + 0.07 hours a day). Young men use gadgets for
4.4 + 0.1 hours on academic days and for 5.0 + 0.1 hours on
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Fig. 2. Distribution of students by duration of using gadgets during non-study time on academic days
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Fig. 3. Distribution of students by duration of using gadgets during non-study time on weekends

weekends. (87 + 3.7%) of young men and (89 + 2.1%) young
women have the average screen time of over 170 minutes a
day [9] (fig. 2, 3).

DISCUSSION OF RESULTS

Thus, the obtained results show there is a high prevalence of
risk factors in a lifestyle of students from colleges: unbalanced
and improper feeding, poor sleep, low physical activity, lack of
walking in the open air, increased mental burden and high level
of gadgetization.

A review of Russian and foreign scientific literature sources
regarding examination and assessment of health-related behavior
of adolescents and young people was performed [11-15]. Thus,
obtained results are in accordance with the results of ‘Hygienic
description of medical and social factors and lifestyle of modern
Moscow schoolchildren’ research by Bokaryova NA et al. [15].
Issues of irregular and unbalanced nutrition are found in various
age groups of students from colleges of Yekaterinburg and
Moscow. Meat and dairy products, fresh vegetables and fruits
are insufficiently presented in the diet intended for a growing body.
Sleep deficit (less than 7 hours a day), long-term and regular use
of gadgets by schoolchildren are noted in the study. Sports and
dance sections are more frequently visited by schoolchildren than
by college students (p < 0.05). Modern adolescents spend 5-6
hours a week on sections with a sports component; in our study,
a similar level is established for young men, and it is less for young
women. Our results comply with results of studies by Shubochkina
El et al. conducted among the students of organizations of
secondary vocational education in Moscow [16, 17].

In these studies, results regarding risk factors were similar
with those obtained during our study: violation of diet, lack of
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various food, imbalanced diet, low motor activity, which occurs
more frequently in young women than in young men, sleep
deficit associated with academic and other lessons.

In connection with the above, it is necessary to solve the
tasks related to informing of and attraction of attention of
adolescents and young people to the significance of proper
organization of main components of a lifestyle, teaching them
skills of rational organization of the daily routine, nutrition, daily
activity, curricular and extracurricular activities. It is important
to pay attention to compliance with hygienic requirements to
schedule planning and conduction of lessons, organization of
physical education and nutrition.

CONCLUSIONS

The majority of college students have favorable living conditions,
and their parents have higher or specialized secondary
education, whereas young people have a separate room and
PC of their own. Many of those interviewed stay separately
from their parents, on their own or with a boyfriend/girlfriend.

Many students have irrational and imbalanced nutrition
skipping meals, most frequently breakfasts or dinners. Young
people seldom consume fruits, vegetables, dairy products,
cereals, fish, but rather frequently have sausage products and
pasta. It has been found out that the majority of girls are worried
about how they look and excessive weight as compared with
young men.

While assessing the daily regimen the following results
have been achieved. The majority of those interviewed sleep
less than 7 hours a day, many of them get little sleep on a
daily basis. One-third part of young men and half of women
have difficulties with academic load. Girls are more frequently
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engaged in a creative activity and hobby. Young men do heavy
physical activity more frequently than young women and have
more and longer training sessions.

They are engaged in a greater amount of training sessions
with a longer duration. Their peers (friends, brothers or sisters)
or, much less frequently, their parents, set an example in
exercises or sports. Only half of those interviewed walk every
day. The average duration of walking is higher among young
men. Over 90% of study participants use PCs and other
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AWARENESS OF MEDICAL COLLEGE STUDENTS ABOUT THE FORMATION OF REPRODUCTIVE HEALTH
Kirillova AV 4
Pirogov Russian National Research University

The study objective is to assess awareness of medical college students about formation of reproductive health. 80 female students from a medical college were
surveyed concerning formation of their menstrual function; this survey was followed by an interview of 126 female students and 81 male students from medical
colleges about their awareness of reproductive health protection and attitude to hygienic education regarding this topic. Data were processed using Statistica 13.0
(StatSoft, USA). 83.8% girls had their periods between 11 and 14, whereas in 7.5% of girls they started at the age of 15 and older. During the interview, 22.5% of
girls had an irregular menstrual cycle. The conducted study revealed an insufficient awareness of students from a medical college of reproductive health formation. It
produces a negative effect on their own health and will prevent subsequent effective hygienic education of different categories of population as far as this issue goes.
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OCBEOOMIJIEHHOCTb CTYAEHTOB MEOAULIMHCKOI O KOJUJTEOXXA O ®OPMUPOBAHUN
PENPOAYKTUBHOIO 3[10POBbA

A. B. Kupunnosa =
Poccuincknii HaumoHanbHbIN NCCNE[OBAaTENLCKNA MeANLIMHCKNI YHVBepcuTeT M. H. V1. Muporosa, Mockea, Poccus

Llenb nccnepoBaHs — oleHKa OCBEAOMIEHHOCTU CTYAEHTOB MEOVLIMHCKOrO Komnemka O (hOPMUPOBaHWM PEMPOAYKTUBHOMO 300poBbsi. C MOMOLLLIO
aHKETVPOBaHNS OHNaH Obln onpoleHbl 80 AEBYLLEK-CTYAEHTOK MeOMLMHCKOrO Konnemka o (hopMUPOBaHUN Y HUX MEHCTPYaslbHON dyHKLWK; aanee Oblin
OnpoLLeHbl 126 CTYAEHTOK MeOULMHCKOro Konnemxa 1 81 CTyAeHT MedULMHCKOro Konnemxa 06 UX 0CBEAOMIIEHHOCTI MO BONPOCaM OXpaHbl PENPOLYKTUBHOMO
3[10POBbSA Y OTHOLLEHUN K MPOBEAEHWIO MMIMEHNYECKOrO BOCMUTaHUS no aTor Teme. O6paboTka AaHHbIX OCYLLECTBIANACh C UCnoNb3oBaHnem Statistica 13.0
(StatSoft, CLLIA). B nepwviog ¢ 11 o 14 net meHcTpyauum Hadanuce y 83,8% faeByllek Uy 7,5% — B 15 neT 1 6onee nosfHne cpoku. Ha MomeHT onpoca
He YCTaHOBMBLUMIACS MEHCTPYaTbHbIA LMK Umenn 22,5% nOesyllek. [poBeAeHHOe UCCNeaoBaHe nokasano HefoCTaTOYHYKD OCBELOMIIEHHOCTb CTYAEHTOB
MEOVLMHCKOrO Komnemka no Bonpocam (hopMMpOBaHNS PENPOLYKTUBHOMO 340P0BbSI, YTO HEraTUBHO BAMSIET HA MX COOCTBEHHOE 3[0POBbLE U HE NO3BOMUT B
LanbHelweM 3hHEKTVBHO OCYLLECTBASTL MIMEHNYECKOE BOCMUTAHNE Pa3NYHbIX KaTEropuii HaceneHns no JaHHOMy BOMPOCY.
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Reproductive health is comprehended as an ability to conceive
and give birth to children, protection from sexually transmitted
diseases, access to family planning methods, protection and
safety during pregnancy and labor, support of maternal and
child’s health [1]. Importance of reproductive potential of the
country is recorded in the ‘Demography’ National Project which
has been implemented since 2019.

A set of factors producing a negative effect on reproductive
health of young people has been described [2-5].

However, the role of knowledge of young people in the area
of reproductive health protection requires further examination.
The study objective is to assess awareness of students from a
medical college about reproductive health formation.

MATERIALS AND METHODS
80 female students of a medical college were interviewed online

about formation of their menstrual function. The average age of
the interviewed girls was 18.4 + 0.2 years. Subsequently, 126

female students of a medical college and 80 male students of
a medical college were asked questions about their awareness
of protection of reproductive health and attitude to hygienic
education on this topic using online survey. The average age of
the interviewed girls and boys was 18.4 + 0.2 years and 18.5
+ 0.3 years, respectively.

The surveys were developed by the author having the
‘Organization of healthcare and public health’ certificate, with
participation of teachers from the department of hygiene of
faculty of pediatrics having professional certificates such as
‘Hygienic education” and ‘Hygiene of children and adolescents.

Criterion of inclusion of survey results into the study
involved properly filled in questionnaires. This was manifested
as voluntary informed consent, age and gender of students
from a medical college.

The results were processed using Statistica 13.0 (StatSoft,
USA). When processing the results, compliance of the obtained
values to the normal distribution law of variation series was
assessed. Descriptive statistics using the arithmetic mean
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(M) and mean square deviation (o) was carried out. Student
t-test (the differences were significant at p < 0.05) was used to
estimate reliability of differences between mean values. Pierson
contingency coefficients were calculated (95.0%, p < 0.05).

RESULTS

Among the interviewed girls, the mean age at menarche was
M+ m)12.3 + 0.2 years. 83.8% and 7.5% of girls had first
menses between 11 and 14 years and at the age of 15 and
later, respectively. 22.5% of girls had an irregular menstrual
cycle at the interview.

The girls had an abnormal menstrual cycle: duration of the
menstrual cycle was less than 21 days (epimenorrhea) in 1.3%
of girls and more than 35 days (opspmenorrhea) in 15.0%
of girls. Delay in menstrual cycle for 9 days and more was
found among 36.3% of those interviewed. 15.0% of the girls
mentioned that duration of their menstrual cycle was 7 days
and more.

23.8% of students from a medical college noted that they
had blood secretion between periods. 37.5% of girls reported
appearance of pain in the lower abdomen between periods.
45.0% of girls had pronounced pain in the lower abdomen.
When menstrual pain is classified on a ten-point scale with O
for a lack of pain, 1 to 3 for a mild pain, 4 to 6 for a moderate
pain, 7 to 9 for severe pain, and 10 points for very severe pain,
the mean value (M + m) amounted to 6.1 + 0.3 points. Severe
and very severe pains were found in 41.3% and 1.4% of girls,
respectively.

Irritation, aggressiveness, tearfulness, raid fatigue and
weakness are reported by 80.0% of girls prior to and during
periods; edemas, increased body mass, constipation, diarrhea,
breast augmentation and tenderness of the mammary glands
were found in 86.3% of girls before and during periods;
headaches, dizziness, nausea, vomiting, insomnia, increased
sensitivity to sounds and smells prior to and during periods were
noted in 40.0%; rise in BP, pain in the heart, palpitation and
panic attacks were noted among 15.0% of girls, respectively.

However, only 36.6% of students from the medical college
gave a positive answer to the question ‘Do you have problems
with a menstrual cycle?’. It means that the students are poorly
aware of reproductive health formation. This is confirmed
during calculation of the Pearson’s contingency coefficient
using four-fold contingency tables (k = 0,28).

The study conducted among male and female students
from a medical college confirms the fact. Thus, 33.4% of girls
and 24.7% of boys noted that the topic of hygienic education
on protection of reproductive health and sexual behavior had
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never been covered during their training. 90.3% of students
from a medical college believe that the classes should be
included into curriculum.

Due to the lack of proper information and awareness of
reproductive health formation among medical students who are
future medical professionals, only 24.2% of those interviewed
managed to provide a correct answer to the following question ‘At
what age is it necessary to begin sexual education of a child?’ (fig.)

28.0% of students of a medical college believe that the
topic should be discussed at the age of 16-17 and later. It
means that they want to gain the information for themselves.

Students constitute a reproductive potential of the
country. Thus, their attitude to the problem as future parents
is important. 91.3% of those interviewed provided a positive
answer to the question whether parents should discuss the
issue associated with reproductive health with their children.
76.8% of students from a medical college mentioned that they
were ready to attend free courses and webinars for parents
devoted to sex education. 83.6% of students are ready to
obtain necessary information through profile groups in social
networks; 57.5% of them have already searched for the data
and found its deficiency.

DISCUSSION OF RESULTS

Medical professionals must have a wide range of knowledge
in matters of prevention, in particular. Then they will be able to
conduct qualitative preventive work with their future patients
and hygienic education of different categories of patients.
However, the conducted study has shown that both female
and male medical students have a lack of updated knowledge
in protection of own reproductive health and that of someone
of a different age (schoolchildren, for instance).

This situation is intolerable as far as implementation of
Demographics National Project goes. It pays a great attention
to protection of reproductive potential among young people
considering the current demographic situation [6].

[t has been previously shown that college students know
little about reproductive health (35.0% and less) [7].

[t has also been reported that optimal knowledge on the issue
among students of medical universities is lacking as well [8-9].

The issue of attention deficiency is acute among other
population categories, including migrants [10-11].

At school, the problem requires special attention as well,
as this is the time of menstrual cycle formation in girls [12-13].

Data about effectiveness of various preventive and
educational programs in the area of reproductive health
protection can be found in literature [14-16].
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CONCLUSION

The conducted study has shown an insufficient awareness
of students from a medical college in matters of formation of
reproductive health. It produces a negative effect on their own
health and will hamper subsequent effective hygienic education
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MEDICAL AND SOCIAL PROBLEMS OF OPTIMIZING THE NUTRITION OF CHILDREN
AND ADOLESCENTS UNDER THE CONDITIONS OF TODAY
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The article reviews publications devoted to the issue of optimization of nutrition of children and adolescents including school nutrition, various ways of formation
of eating habits, succession of home and school nutrition, nutrition of children with alimentary-dependent diseases and children who go in for sports, quality
of raw materials and products for school nutrition, and nutrition using new products. The information was searched for with eLIBRARY.RU, PUBMED, Web of
Science and Scopus information portals and platforms from 2007 to 2021. Publications related to the issue were assessed while studying at school and during
distance learning. Modern issues of nutrition of schoolchildren such as disturbances of alimentary behavior and underdeveloped skills of nutritional culture, dietary
habits of schoolchildren with alimentary-dependent diseases and approaches to nutrition optimization at educational institutions are highlighted. The ways of
prevention of alimentary-dependent diseases are estimated by way of inclusion of functional products into the diet of schoolchildren. Principal methodical and
regulatory documents that can help reduce risks of alimentary-dependent diseases are mentioned. Pressing trends of researches regarding the reviewed topic
were suggested to preserve health of schoolchildren as far as healthy nutrition goes.
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MENKO-COLUNAJIbHBLIE NPOBJIEMbl ONTUMWU3ALMN NUTAHUA OETEN U NOAPOCTKOB
B COBPEMEHHbIX YCNNOBUAX

tO. B. Conosbesa =
HaupoHanbHbIn MEAULIMHCKUIA NCCNEAoBaTENbCKIA LEHTP 300p0Bbs AeTel, Mocksa, Poccus

B cratbe npeactasneH 063op nybavkauuii no npobiemMe onTMM3aUmn NMTaHns AETen U NOAPOCTKOB, BKIIKOHast LUKOJIbHOE NMTaH1e pasfindHbiMK criocobamu,
hopMMpOBaHME MULLEBBIX MPUBBIYEK, MPEEMCTBEHHOCTY JOMALLHErO U LUKOMBHOMO MUTaHUS, MUTaHWs LeTeit C anvMeHTapHO-3aBUCKIMbIMA 3a60NEBaHUAMA 11
[EeTel, 3aHNMAIOLLIMXCS CMOPTOM, Ka4ecTBa Chipbs Y MPOAYKLMM AN LUKOSIBHOTO MUTaHKS, MUTaHWS C MCMOMb30BaHMEM HOBbIX MPOAYKTOB. [Novck nHopmaLyn
OCYLLECTBIIANCH C UCMOMb30BaHEM MHopPMaLVoHHbIX nopTanoB 1 nnatgopm eLIBRARY.RU, PUBMED, Web of Science n Scopus 3a nepuog 20072021 r.
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npodnembl B MUTAHUN LLIKOMBHUKOB: HapyLUeHWe MULLEBOro MOBEAEHUST U HECOPMMPOBAHHOCTb HaBbIKOB KyNbTypbl MWUTaHWS, BblOeneHbl U OCBeLLeHbl
OCOBEHHOCTUN MUTAHMS LLKOSIBHUKOB C a/iVMEHTapHO-3aBUCKIMbIML 3a60/1eBaHVSMM, NOAXOAbl K ONTUMM3aUMN MUTaHVst B 06pa3oBaTebHbIX OpraHu3aLmnsx.
OugeHeHbl crnocobbl NPOMUNAKTUKM anMMEHTaPHO-3aBUCUMbIX 3a00/1EBaHWIA NYTEM BKITKOHYEHWS B PALWMOH LUKONBHUKOB (DYHKLIMOHASTBHBIX MPOAYKTOB MUTaHS.
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Schoolchildren of today have accelerated rates of growth and
development. Earlier puberty (occurring two years earlier as
compared to students of the XX century) is typical of modern
schoolchildren. The rate of growth and development of the
skeleton and endocrine system usually outpace the ones of
their peers in the beginning of the XX century. For instance, in
15-year-old teenagers the body length and the body mass are
averagely increased by 6-10 cm and 3-10 kg respectively. Thus,
children and adolescents have more frequently accelerated
rates of growth and development of various systems of the
body such as cardiovascular, respiratory and locomotor ones.
This explains why certain diseases (hypertension, osteoporosis,
diabetes) become younger. The majority of such issues in
children and adolescents is commonly associated with a
lifestyle such as disturbed type of nutrition, low physical activity,

economic condition of the family, shortcomings in organization
of preventive work of medical workers [1]. The last 50-70 years
are characterized by changes in nutrition of schoolchildren
associated with unbalanced content of basic micronutrients
(proteins, fats, carbohydrates and micronutrients — vitamins,
mineral substances and microelements). It should be noted that
certain disbalance is found among students of different ages;
this does not correspond to the normal ratio of proteins, fats
and carbohydrates (1: 1, 1: 4,8). The diet of modern children
often consists of excessive amounts of meat products, fats,
sugar, but lacks phosphorus, calcium, iron and magnesium,
which fails to restore the daily physiological need of a body in
a number of cases [2, 3]. According to the National projects
approved by Order of the President of the Russian Federation
No. 204 as of May 07, 2018, it is necessary to improve
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life quality of population and create conditions to increase
life expectancy using the healthy way of life and harmonic
development' 2,

Adequate balanced nutrition is a condition of normal
functioning of all organs and systems. This is especially
important during the period of intensive growth and hormonal
transformation of a growing body, which depend on developed
standards and habits in the field of healthy nutrition. The
children who are 7 to 18 years old and who attend general
educational organizations spend most time at school. Thus,
organized school nutrition is an essential part of nutrition of a
modern student and should be economically affordable, take
into account the present diseases and preferences of children,
and rely on local traditions [4].

The purpose of the present review is to determine
problematic aspects in organization of nutrition among children
and adolescents, its possible optimization at school and home,
nature of nutrition considering the existing diseases and going
in for sports.

Performed analysis of contextual information posted on
official sites of the regions of the Russian Federation has
shown that the most problematic issues involve implementation
of activities on modernization of regional and municipal
nutrition systems among students of educational institutions,
determination of cost of school nutrition, condition of
infrastructure used to organize school nutrition, ensuring quality
control and safety of nutrition at educational institutions'2.

While studying provision of warm food to children of
Yuzhno-Sakhalinsk, it has been found out that breakfasts
were provided to 82%, dinners to 11.6%, breakfasts and
dinners (two meals a day) to 14%, other forms of nutrition
(lunch, buffet food) to 19.2% of children [5]. Another problem
consists in non-correspondence of the nature of food taken by
modern students to the rules of healthy nutrition: meat is daily
consumed by 63% of students only, milk and dairy products
by 71% of students, fruits and vegetables are consumed by
55%, whereas 82% of those interviewed eat confectionary on
a daily basis. Other factors include hypodynamia and long stay
in front of a computer, tablet, mobile phone and TV monitor.
For instance, 45% of schoolchildren watch TV for 2 and more
hours per day, whereas 18% of students spend 3-4 hours
on the same [6]. Similar data are quoted by other authors
describing hypodynamia, excessive use of carbohydrates,
violation of sleep and wakefulness, reduced night sleep,
most commonly resulting not just in neurotization, but also in
metabolic disorders and increases the risk of obesity among
schoolchildren several times [7, 8].

Examining the features of formation of eating behavior in
preschool children with an excessive body mass and obesity
by survey of parents revealed disturbed nutrition regimen,
frequency of food intake and volume of food. Only 37% of
children with excessive body mass and obesity had three
warm meals a day, 14% of children with excessive body
mass and obesity ate at the same time of the day, 17% of
children with excessive body mass and obesity had a meal
with other members of the family. Authors revealed the factors
that promoted disturbed formation of eating behavior, including
violation of the diet, etc. [9]. Examination of regional information
posted on official sites in relation to organization of school
nutrition has shown that in a number of cases normative and

" https://yandex.ru/search/?Ir=213&text=04.rospotrebnadzor.ru date
of referral 02.07.2022

2 https://www.garant.ru/hotlaw/federal/1195467/ date of referral:
22.07.2022
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methodological documentation at educational institutions,
information about possible organization of the so-called
inclusive nutrition of students with various diseases such as
diabetes and celiac disease are lacking [10, 11]°.

While assessing inclusive nutrition of children and disabled
adolescents by questioning it has been found out that 38% are
exempt from parental payment in a kindergarten, 29% obtained
free two meals a day at an educational institution, whereas one
third part of parents reported that they came across nothing of
the abovementioned [12]. While organizing inclusive nutrition
it should be noted that it is important to develop skills (not
throwing bread crumps, proper use cutlery and wiper cloth,
chewing thoroughly with your mouth closed) associated with
food intake in disabled children. It should be noted that wishing
bon appetite is an obligatory condition [13, 14]. The study
authors provided offers concerning nutrition of disabled children
such as limitation and regulation of marketing of food products
with high content of saturated fats, free sugars, salt and drinks
high in sugar and limitation of the amount of advertising, types
of advertised products and urging to purchase calls used to
improve product attractiveness [15].

Basic trends of state policy in childhood protection including
production of qualitative products for children and food
products are incorporated as part of measures of the Decade
of childhood (2018-2027) as basic constituents of harmonic
growth and development and health preservation among the
younger generation of the Russians [2, 13].

When interviewing the schoolchildren, assessment of actual
nutrition has shown that their nutrition is characterized by low
consumption of biologically valuable products. Schoolchildren
get meat and fish products, dairy products and fruits with
vegetables twice a week in 40.3%, 15.6% and 28.6% of cases
respectively. It should be noted that schoolchildren often go
to school without having breakfast (25%). Only 70.1% have
warm food at school; every day they consume fast food
(18.2%), chips (16.8%), sweet carbonated beverages (21.6%),
with no starters (13.9%), with supplementary intake of vitamin
preparations (38.2%). A tendency to increased consumption
of bread and pastries and disturbed food regimen (less than
4 times a day) was observed in 40.2% of students [16].

Due to a growing number of children with obesity mainly
associated with improper feeding, growth of cardiovascular and
gastrointestinal diseases, decreased immunity, predominance in
the diet of food with insufficient content of vitamins and mineral
substances due to certain reasons (low family income, large
families, vegan children, and those with disturbed food behavior
(only high-carbohydrate fast food), limited health-related nutrition
(intolerance of certain food products and their exclusion from the
diet), modern products are not just food, but rather substances
that produce an effect on human health and well-being. Food
products should contain all necessary constituents for healthy
nutrition of children and adolescents: proteins, fats, carbohydrates,
macro- and micronutrients, microorganisms (lacto- and
bifidobacterial), mineral substances, vitamins and food fibers.

Eating habits vary depending on the region. While studying
the nutritional status in children from the Komi Republic (KR)
and Khanty-Mansi Autonomous Okrug — Yugra aged 7 to 17 in
2018-2019, differences in the ratio of insufficient and excessive
body mass (including obesity) was found among inhabitants
of the KR as compared with KHMAO small settlements (p =
0.004), cities (p = 0.017) and villages.

3 https://www.nsportal.ru/detskiy-sad/raznoe/2017/12/03/
organizatsiya-kormleniya-v-inklyuzivnoy-gruppe date of referral:
22.07.2022
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Children from the KR have a higher percentage of excessive
weight and obesity (26.6 vs 25.7 and 24.8% in cities and villages
of the KHMAO respectively) but a significantly lower percentage
of insignificant weight (1.9 vs 5.0 and 6.8%). In remote areas
of the KR, a number of schoolchildren with obesity is higher
than in large settlements of the KHMAO and large areas of
the KR (13.1, 7.7 and 9.2% respectively). It should be noted
that no significant differences were found between the ethnic
groups [17].

A relevant area includes organization of nutrition of children
who visit sports sections and schools. Popov OS and Shatnova
AA carried out research related to analysis and estimation
of risks during organization of nutrition, labor and rest of
adolescents who go in for sports. During the research, it was
found out that adolescents who go in for sports have food 4-5
times a day, whereas schoolchildren who are not professional
sportsmen eat 3-4 times a day. The regimen of nutrition is
used because energy expenditure among sportsmen is much
higher and they require energy to maintain a physical form
[18]. Schoolchildren who do not go in for sports have 5-6
hour-intervals between food intakes. In the majority of cases,
sportsmen have supper at least 2 hours before sleep. Intense
trainings without qualitative restoration including good nutrition
can reduce the physical level of a sportsman. To the contrary,
training sessions combined with proper nutrition improve
results of sportsmen consistently [19].

New standards of nutrition are accepted in developed
countries. According to the new standards in the USA,
schoolchildren can be offered skimmed flavored milk (1%)
in addition to other variants of skimmed and low-fat milk.
Breakfasts and lunches at school should include whole-grain
products with at least 80% of grains. Meanwhile, it is planned to
decrease the amount of salt in school breakfasts and lunches
by 10%. According to the Ministry of Agriculture of the USA,
a weekly limit of sodium for 2022-2023 remains at the same
level [20]. In 2024, introduction of supplementary long-term
standards related to school nutrition in the USA is expected.

In recent decades, many developing countries could
significantly improve their position in the area of nutrition.

Both malnutrition, and incidence of obesity constitute a
serious problem. In some countries it currently reaches the level
of developed countries.

Information about double malnutrition (DBMN) (i. e.
excessive/insufficient weight), and delay in the growth was
updated. In developing countries, the DBMN ratio was
increased as per capita income. In its turn, poor nutrition in
early childhood is one of the leading obesity factors among
children and adolescents in future [21].

Another nutritional constituent is use of drinking water.
Survey of schoolchildren and parents from two schools in
Zapopan (Mexico) has shown that total consumption of drinking
water by children aged 9 to 18 years reaches just 30% of the
total liquid consumption [22].

Use of the so-called functional food products such as
products with certain specified properties (for instance,
sweet sausages for dessert) is currently relevant. According
to GOST, the product has an updated technology of making
and changing organoleptic values while introducing biologically
active substances such as Perga, a beekeeping product [23].
In the Republic of Kazakhstan, technologies of getting fruit
and vegetable jams, puree, fruit and vegetable juices (apples,
carrots, table beet, etc.) enriched with pectin extract from
secondary raw products of sugar industry with functional,
bioecological and natural healing properties were developed.
The products containing pectin extract make it possible to

create more acceptable compositions to achieve an effective
balanced composition of the target product [24].

It is known that temperature and way of preparation produce
a great effect on organoleptic properties and taste of food
products. In another research, the effect of thermal treatment
and addition of sunflower oil on the functional properties of
meat products was assessed. During the work, data indicating
that temperature and duration of cooking influence the physical
properties and taste of meat and meat products were obtained.
Properties of processed meat products (juiciness and taste)
depend on the functional properties of meat protein. Modern
manufacturers use a wide specter of herbal supplements
including vegetable oil to improve both organoleptic and
functional properties of these products [25]. In the Russian
market, the functional products are divided into four groups:
grain products (porridge, flakes), including bakery and
confectionary; soft drinks; milk products; oil and fat products.
There are a few products related to other subbranches of food
industry. In 2007 to 2013, manufacture of functional products
increased by 160% [26].

Food of a functional purpose (for instance, local fruits of
sea buckthorn) can be found among recipes and production
technologies of desserts. It should be noted that the product
was dehydrated at 45°, with no addition of sugar, making it
possible to reduce the calorie content and create a functional
dessert [27]. New fruit and vegetable pectin-containing drinks
with milk serum are found in nutrition of schoolchildren.
The product value consists in a balanced composition of
micronutrients, functional activity and good taste. Moreover,
the product contains an optimal amount of fruit and vegetable
fillers and milk serum. Model samples contained 0-24% of fruit
juice, 0-24% of pumpkin juice (puree) and 0-24% of serum
fermented with Bifilact-Plus sourdough [28]. The product was
rated on a 10-point scale with assessment of color, taste,
aroma and consistency.

The samples having fruit and pumpkin juice in their recipe
in the ratio of 16 to 4 and 4 to 16 are considered the best
by their organoleptic properties. They had a pronounced
taste and odor, natural color typical of this raw material.
Pectin-containing drinks of a functional purpose require no
complex production technology and special conditions of
storage. They improve health of schoolchildren at the expense
of functional constituents and can/should be used in school
nutrition as well [29].

Other studies have shown that addition of GBF (guava
peel and flesh flour) into guava juice increases acidity and
changes color and rheological parameters, especially in higher
concentrations (3% and 5%). It should be noted that the
product has an increased content of food fibers, anthocyanins
and antioxidants when GBF is added, with no changes in
soluble dry substances, total amount of phenol compounds
and content of ascorbic acid [30]. In the literature, possible use
of pectin extract of fruits of forage watermelon as a biologically
active supplement is described to enrich flour and production
of bread with functional properties. During the study of this
bread, a positive effect of pectin extract on physical properties
of dough and bread quality was established. The use of pectin
extract as an enriching additive enables to expand the range of
preventive purpose bread products, which is associated with
necessary correction of micronutrient deficiency in the body
[31]. Besides, principal requirements to quality of food products
of a functional purpose on the basis of products obtained after
conversion of grains are described in literature [31].

School nutrition under modern conditions is optimized
using novel recipes of dishes (combined products) with
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an optimal and balanced amino acid composition. In the
context of steamed beef, lamb and cabbage balls it has been
established that they are better than steamed beef and lamb
balls by 7.61% and as compared to steamed beef balls by
9.38%. The products have a high biological value (95 to 99%).
Amino acid analysis of these balls displayed a maximum
specter of amino acids for steamed balls with beef, lamb
and cabbage. The authors have found out that meat minced
products made of beef, lamb and plants (carrots, pumpkin,
white cabbage) have a better balance of amino acids and
biological value [32].

The next publication was about development of functional
melted cheese products for specialized food for children. The
products created using a complex technology have high quality,
nutritional value, safety, and content of special food substances
such as bioflavonoids and food fibers to improve absorption.
All formulation components are selected based on the product
designation: food for schools, nutrition for older and elderly
people, sports nutrition, massive nutrition, etc. [33].

Perspective trend of expanded assortment of food products
for functional and specialized purposes consists of the use of
germinated seeds of cereal crops as part of multi-component
food supplement (phospholipid nutritional complex). The
technology of obtaining a complex and physiologically functional
ingredient made of sprouted seeds of naked oats, non-fat
rape phospholipids and melissa and succinic acid concentrate
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reduce the risk of exacerbation of the principal disease in
children with such diseases.

Moreover, proper nutrition plays a leading role in normal
functioning of various organs and systems of a child’s growing
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