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Abstract. Proper nutrition for children involved in sports will help to correct the possible adverse effects of
increased physical activity, achieve high performance and improve the health of young athletes. Knowledge
about the rational nutrition of athletes should be available not only to doctors of sports dispensaries, but also to
outpatient doctors, since a large number of children are engaged not only in sports schools, but also at additional
education sites and do not always visit dispensaries. The article discusses the basic principles of rational nutrition of
children involved in sports, adopted in the Russian Federation. Preparation of a balanced diet, taking into account
the type of sport, the intensity of loads and the period of training activity; the use of adequate forms of nutrition,
including specialized products, standards of basic nutrients, mineral and vitamin support and drinking regimen.
Foreign approaches to nutrition of athletes’ children are similar to domestic recommendations. Of interest is a
new direction in nutrition using probiotic products to maintain the microbiome that affects the psychological
state of an athlete, as well as measures of nutritional support for vegan children. The appointment of adequate
nutrition for children involved in sports will allow them to achieve high results while maintaining their health.
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Pe3tome. paBuibHOE NUTaHWe AeTel, 3aHUMAIOLLMXCS CMOPTOM, MOMOXET CKOPPEKTPOBATb BO3MOXHble HEbMa-
FOMNPUATHbIE BO34ENCTBUA YCUITEHHbBIX GY3NUECKMX HArPy30K, 40OMTbCA BbICOKON PaboTOCMOCOOHOCTY U YyULINTD
COCTOSHME 300POBbA IOHbBIX CMOPTCMEHOB. 3HAaHUA O PALMOHANIBHOM MUTAHUM CMOPTCMEHOB JOMKHbI ObITb KaK Yy
Bpayeli CMOPTUBHbIX ANCNAHCEPOB, TaK U Y Bpauel ambynaTopHOro 3BeHa, MOTOMY UYTO 60JbLLOe YMCIIO AeTel 3a-
HMMAIOTCA He TOJIbKO B CMOPTMBHBIX LIKOMAX, HO 1 Ha MNJOLafKax AOMOHATENBHOrO 06pa3oBaHMA U He Bceraa
MocCeLLaloT AncnaHcepbl. B cTaTbe paccMaTpriBaloTCA OCHOBHbBIE MPUHLMMbI PALMOHAIbHOTO NUTAHWS AeTel, 3aHu-
MatoLLMXCA CnopToMm, MpuHATbIe B PO. CocTaBneHne cbanaHCMpoBaHHOrO paLMoHa NTaHUA C YYeTOM BiAa CNopTa,
WNHTEHCVBHOCTMN HAarpy3oK v Nepriofia TPEHNPOBOYHON AeATENbHOCTH, NCMONb30BaHVE afeKBaTHbIX GOPM NUTaHUA,
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B TOM U/C/e Creuman3vipoBaHHbIX MPOAYKTOB, HOPMaTMBbI OCHOBHbIX NTATENbHbIX BELLECTB, MUHEPaNbHO-BTa-
MWHHOW MOAAEPKM 1N MATLEBOIO PEXMMA. 3apybexHble Moaxofbl K MMTaHMIO AETEN-CNOPTCMEHOB, CXOXM C OTeYe-
CTBEHHbIMU pekomeHAaLuaMU. MpeACTaBNAOT MHTEPeC HOBOE HanpPaBJIeHKE B MUTaHUM C UICMOJIb30BaHMeM Npobu-
OTUYECKIX NMPOAYKTOB [/1A NOAAEPKaHNA MUKPOOVOMA, BAVAIOLLErO Ha NCMXOOMMYECKOe COCTOAHME COPTCMEH3,
a TaKKe Mepbl HyTPUTVBHOW NMOAJEPKKM AeTeln-BeraHoB. HazHaueHvie afeKBaTHOro MUTaHWA AETAM, 3aHUMAOLLMM-
CA CNOPTOM, MO3BONUT AOOUTLCA BbICOKUX PE3YNbTaTOB NPV COXPAHEHNN VX 3A0POBbA.

KnioueBble cnoBa: numaxue, cnopm, demu, aUCMUKpO.?l'IEMeHmOSbI, aUCMGKpO3ﬂ€MEHmO3bI

INTRODUCTION

In recent years, the Russian Federation has paid
considerable attention to the development of chil-
dren's sport. Russia is implementing the federal pro-
ject “Sport is the norm of life” (https://norma-sport.
ru/) from January 2019 to the end of 2024. Its goals
are to promote healthy lifestyles and rational nutri-
tion, to improve conditions for physical education in
Russia, primarily for the child population [1, 2]. The
“Concept of development of children's and youth
sports in the Russian Federation until 2030” was
adopted in December 2021. Its aims are suppor-
ting and developing children's and youth sports as
a priority area in the social policy of the state, which
is of crucial importance for the future of the country,
contributing to increasing the duration and impro-
ving the quality of life of Russian citizens, revealing
the talent of each person, including persons with
disabilities and persons with disabilities [3]. The
measures taken have led to the fact that sports acti-
vities have become more widespread. About 23 mil-
lion people aged from 3 to 18 years (85% of the total
number of children and youth, according to 2019
data) are systematically engaged in physical culture
and sports in the Russian Federation. According to
the Ministry of Sport, in Russia 41% of children aged
6 to 15 years are engaged in specialized sports insti-
tutions [4]. Regular sports activities have a positive
impact on the development and health of children,
ensure full physical and intellectual development,
and instill a culture of a healthy lifestyle. The posi-
tive influence of sports activities on psychological
well-being and mental health of children has been
proved [5]. All this creates strong prerequisites for
comprehensive harmonious development of the
younger generation [6].

At the same time, high physical and psycho-
logical activities against the background of active
growth of a child can lead to unfavorable con-
sequences for the health of a young athlete. De-
pending on the type of sport, the athlete's body is
exposed to excessive or uneven impact of physical
load, which can lead to disorders of various organs
and systems. For example, hockey players have flat

feet in the first place among the background condi-
tions, and in 50% of cases fencers have pathology
of the musculoskeletal system — posture disorders
and scoliosis [7].

Athletes who specialize in one sport for a long
time have higher injury rates. In addition, in indivi-
dual sports there are significantly more injuries from
overstrain than in team sports [8, 9].

Training activities of young athletes require the
tension of metabolic processes, increased expendi-
ture and demand for energy, vitamins and minerals.
Therefore, the deficiency of macro- and microele-
ments is observed in a significant number of young
athletes. Deficiency of bioactive elements leads to
homeostasis disturbance, which limits vital func-
tions of the organism [10]. Individual peculiarities of
indicators of chemical elements in the studied bio-
logical substrates in terms of calcium, iron, seleni-
um, and magnesium have been revealed. The levels
were different and depended on the type of sport.
The levels of calcium and magnesium in saliva are
reduced, and the iron content in hair is increased in
fencers. Children involved in field hockey are charac-
terized by higher values of zinc levels. The obtained
data reflect the intensification of mineral metabo-
lism under conditions of intensive physical exertion.
Statistically significant interrelation of potassium
and selenium indicators was proved when compa-
ring the content of bioelements in hair and saliva.
These results substantiate the necessity to single out
young athletes into a risk group for the development
of dysmacro- and microelementosis [11, 12]. One
of the most common conditions is iron deficiency.
All athletes are at risk of developing iron deficiency
anemia due to increased iron requirements and im-
paired iron absorption due to hepcidin, the level of
which increases against the background of intense
physical exertion. Regular monitoring of blood iron
profile and adequate correction in case of its viola-
tion are necessary for all young athletes [1].

Various hypovitaminoses are also quite often
detected in most athletes and have a combined
character. In a study to assess the provision of
young athletes with vitamins E, A, C, B, and caro-
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tene, conducted at the Scientific Center for Chil-
dren's Health of the Russian Academy of Medical
Sciences together with the Research Institute of
Nutrition of the Russian Academy of Medical Sci-
ences, it was shown that the deficiency of one
vitamin (usually vitamin B, or carotene) in young
swimmers was observed in 31% of cases. In 49%
of children there was a deficiency of two vitamins
simultaneously (most often B, and carotene).
Combined deficiency of three vitamins (vitamin E,
carotene and vitamins A or B,) was experienced
by 15% of children. At the same time, the level of
vitamin C in more than half of athletes was deter-
mined at the upper limit of the norm (excessive
supply), which was associated with the common
practice of children taking a drink containing only
one vitamin C in an amount 1.5-2 times higher
than the recommended daily intake during trai-
ning [14].

Nutrient deficiency in adolescent girls, espe-
cially in sports associated with the need to main-
tain a certain weight, can lead not only to de-
terioration of general health, performance, but
also psychological state with the development of
eating disorders. This knowledge is lacking in ath-
letes, coaches and parents alike [15].

Due to the high risks of health disorders in
young athletes, it is necessary to provide medical
support for such children with periodic medical
examinations [16] and development of individu-
al recommendations based on the child's health
status, primarily on rational nutrition. This know-
ledge should be possessed by a district pediatri-
cian, since some children are not only involved in
sports schools and do not always visit sports dis-
pensaries.

FORMATION OF A PROPER DIET
OF CHILD ATHLETES

Proper nutrition ensures a high level of per-
formance, psychophysiological state and health
of athletes. The nutrition of child athletes differs
significantly from that of adults, since along with
the need to ensure an effective training process,
it is important to support the natural processes of
growth and development of the child. The main
approaches to nutrition of child athletes are con-
sidered in the methodological recommendations
of the chief nutritionist of the Ministry of Health of
the Russian Federation, academician of the Rus-
sian Academy of Sciences V.A. Tutelyan [17]. The
main principles of rational nutrition of an athlete
are: an individual approach, supplying the neces-
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sary amount of energy (respectively high spen-
ding); balanced nutrition taking into account
the type of sport, intensity of loads and period of
training activity; use of adequate forms of nutri-
tion, including specialized products. It is neces-
sary to prescribe a dietary regime, selecting the
amount of proteins, fats, carbohydrates and mi-
neral and vitamin support, drinking regimen and
specialized food product if necessary depending
on the age of the athlete, type of sport and trai-
ning regimen [18].

Thus, during aerobic loads (weightlifting, po-
wer loads) it is necessary to increase protein in the
diet. However, it should be remembered that the
excess of protein over 2 g/kg per day is undesi-
rable and does not lead to the strengthening of
adaptive abilities of the body, and in some cases
can lead to adverse effects — the impaired kidney
function and negative calcium balance. The ave-
rage norms of protein intake are 1.2-1.7 g/kg per
day [19]. The ratio of proteins of animal and ve-
getable origin should be at least 60% and 40%,
respectively. Foreign norms of protein require-
ments coincide with the Russian recommenda-
tions [20]. Modern nutritional standards indicate
the ratio of proteins and fats 1:0.8-0.9 as the
most favorable in the diets of young athletes.
The main food sources of polyunsaturated fatty
acids (PUFAs) of the omega-3 family are fish and
seafood. Some vegetable oils are good sources of
PUFAs — flaxseed oil, pumpkin oil, rapeseed oil.
Their optimal share in the diet is 25-30% of the to-
tal amount of consumed fats. It is recommended
to consume carbohydrates in the form of poly-
saccharides (starch) up to 65-70%, in the form of
simple and easily digestible carbohydrates (sugar,
fructose, glucose) about 25-30% and 5% in the
form of dietary fiber.

Anaerobic exercise (cycling, skiing, swimming)
increases total calorie intake, primarily due to
carbohydrates (low glycemic index) and fats. In
mixed aerobic-anaerobic exercise (playing sports),
the diet approaches that of a healthy child with a
slight decrease in fat and an increase in protein,
depending on age and type of exercise. The opti-
mal ratio of protein to fatis 1:0.8-0.9 [18].

Not only the diet, but also the mode of nutri-
tion is important in the formation of health of
young athletes. Optimal is considered 4-5 meals
with intervals of 2.5-3.5 hours. Before the start
of training after the main meal should be at least
1-1.5 hours for sports associated with prolonged
physical exertion, and for speed and power sports

REVIEWS



ISSN 2221-2582

that interval should be at least 3 hours. An inter-
val of no more than 1 hour after training is con-
sidered optimal. Distribution of caloric content of
the daily ration during the day also takes into ac-
count the time and number of training sessions.
The energy value of the first meal should not be
not less than 10-15%, and the second is 20-25%
of the total daily caloric content. The caloric value
of lunch is 35%, afternoon snack is 5-10%, dinner
is no more than 25% of the total daily caloric value
of the diet. The last meal should be 1.5-2 hours
before bedtime [21].

Calculation of daily energy expenditure should
be carried out depending on the type of sport, pe-
riod of training process, age and sex of athletes.
Accordingly, the main diet is corrected in terms of
calorie intake [22-24].

Compliance with the water regime is essential
for maintaining homeostasis and high physical
performance. Water is involved in the accumula-
tion of glycogen in muscles. The daily need for
free fluid varies from 1.5-2 to 5-6 liters and de-
pends on the age, health, physical activity of the
child, as well as the ambient temperature. It is
advisable to use sports drinks containing carbo-
hydrates and electrolytes. Drinks containing caf-
feine, guarana extract and other stimulants are
prohibited for child athletes [25].

NUTRITION OF ATHLETES DURING
THE COMPETITION PERIOD

Organization of rational construction of the
training process and increase of its efficiency is
possible only with a properly designed diet, cor-
responding to the energy expenditure of the
athlete and including all essential components
of nutrition. Special attention should be paid to
nutrition in the period of competition. The organi-
zation of nutrition in the period of intense physi-
cal exertion provides for the use of products of
increased biological value, for a directed effect on
the metabolism in the body both before and af-
ter the competition period. The use of biologically
active additives in the pre-competition, competi-
tion and recovery periods should be carried out in
accordance with the type of sport and preferably
with the addition of trace elements (magnesium,
potassium, calcium, chromium, iron, zinc and se-
lenium) [26]. Individual nutrition programs for
young athletes in the pre-competition period are
developed for different sports, such as judo as one
of the energy-consuming martial arts, where there
is a need for weight loss, which, given the charac-
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teristics of the child's body, requires a competent
approach. Dietary restrictions in pre-competition
weight loss should be limited to fats and sugars
only. Starvation and complete avoidance of water
intake is contraindicated. Reduction of food calo-
ries is possible by 25-30%, in rare cases up to 50%
of the usual consumption. The start of weight loss
should be determined in advance and planned at
least two weeks before the upcoming important
competitions [27].

Energy-intensive sports also include cyclic
sports such as cycling, short track, rowing (aca-
demic rowing, canoeing), swimming, speed ska-
ting (multiathlon), skiing (cross-country skiing,
biathlon, Nordic combined), track and field, mo-
dern pentathlon, triathlon. The load is performed
with high tension and significant intensity in all
of these disciplines. Accordingly, the ratio of the
main nutrients in endurance athletes is shifted in
favor of carbohydrates, which should cover the
high needs for physical activity, depending on the
stage of the training process and the amount of
load. The use of high-fat diets to provide energy
function is not justified, the fat content in the diet
of athletes should be about 25% of the total calo-
ric content of the diet. Protein content should not
exceed 1.2-1.6 g / kg of weight. The consumption
of sports drinks containing carbohydrates and
electrolytes is mandatory. Furthermore, it is more
preferable than drinking only water [28].

SPECIALTY FOODS, VITAMIN
AND MINERAL SUPPLEMENTS

The use of specialized food products has a num-
ber of advantages: a given chemical composition
(@ small volume contains an adequate amount of
balanced nutrients in an easily digestible form), in-
creased nutritional and biological value and/or di-
rected efficiency allow to compensate for high ener-
gy expenditures in a small volume. However, the list
of specialized products for child athletes approved
for use in the Russian Federation is extremely limi-
ted. Currently, there are no foreign-made products
that have an official certificate of state registration
[17]. There are very few domestic products of spe-
cialized nutrition, only two products are allowed for
use in child athletes from 6 years of age and 11 years
of age. Studies on the use of these products have
shown that a group of athletes receiving these spe-
cialized foods had normalized nutritional status and
body mass index, increased performance and func-
tional reserves of the body, which was manifested
by improved sports performance [29-31].
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The need for minerals and vitamins in children
engaged in sports is much higher, especially in po-
tassium, magnesium, calcium, phosphorus, iron,
vitamin A, E, D, which requires mandatory correc-
tion. Vitamins are almost do not synthesize inde-
pendently in the body. In this regard, it is necessary
to monitor their intake with food, and if necessary,
to address the issue of additional intake of mul-
tivitamin preparations or fortified foods. Lack of
vitamins in the diet negatively affects the general
state of metabolism and performance of young ath-
letes [32].

The recommendations of sports dietitians in
Australia (SDA) indicate the mandatory need for
correction of vitamin D, calcium and iron, while
the SDA position is that the nutrient requirements
should be met by the main products, rather than
supplements [33].

CURRENT TRENDS IN THE NUTRITION
OF YOUNG ATHLETES

The positions of foreign sports nutritionists
regarding the nutrition of child athletes (Canada,
America) are similar to the Russian recommen-
dations on the main directions. Attention is paid
to individual selection of vitamin and mineral
supplements and specialized food products. The
issues of nutritional correction of vegetarian ath-
letes with a risk of low intake of protein, fat and
micronutrients (iron, calcium, vitamin D, ribofla-
vin, zinc and vitamin B,,) are considered. Vegan
athletes have low levels of carnosine and creatine,
which also need correction. Such children need
the consultation of a sports dietitian. Domestic
guidelines do not accept a vegan diet in profes-
sional sports, especially in children. Despite the
availability of theoretical data, the results of prac-
tical research on the effect of vegan diet on ath-
letes' health and performance are needed [34, 35].

Works on the study of microbiome and its sig-
nificance on the functional capabilities of an ath-
lete have appeared, recommendations are given
on the individual use of probiotics and foods to
improve the intestinal microbiocenosis [34]. The
influence of the gut microbiome on the psycho-
logical state of a person and changes in its com-
position under the influence of physical activity is
considered. Emphasis is placed on the additional
intake of probiotic foods and fiber, which are usu-
ally limited in the diet of athletes [36-39]. These
studies were conducted on adult athletes. Ho-
wever, this direction is extremely important in pe-
diatric sports dietetics due to the high frequency
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of gastrointestinal disorders in children involved
in sports [40].

The position of the International Society of
Sports Nutrition (ISSN) on the use of the ergoge-
nic drug creatine has been updated. Studies show
that short-term and long-term supplements (up
to 30 g/day for 5 years) are safe and well tolerated
by adolescent athletes [41, 42].

ASSESSMENT OF THE DIET
IN CHILDREN INVOLVED IN SPORTS

Given the high importance of nutrition in main-
taining the health of athletes, studies have been
conducted to evaluate their diet. Nutritional qual-
ity was assessed among athletes engaged in cyclic
sports. The deficiency of energy value of the diet
of various degrees of severity was found in almost
half of the children, more often in the older age
group. Insufficient intake of protein, PUFAs, cal-
cium and excessive intake of saturated fatty acids
was noted. The following factors were identified
during the analysis of the causes of inadequate
nutrition: excessive intensity and frequency of
training, leading to non-compliance with the nec-
essary meal regime (in almost all children); selec-
tive appetite (food preferences — when a child
does not like certain foods) — in 67% of cases;
food allergy or intolerance — in 22% of children.
In assessing the nutrition of preschool children,
it was found that many children at this age do
not get enough fresh fruit, dairy products, cot-
tage cheese, cheese and legumes, which, in turn,
negatively affects their physical development.
At the same time, there is a lack of knowledge
about proper nutrition among both coaches and
parents [43, 44]. Nutritional imbalance and in-
consistency with physiological norms were also
observed in children engaged in the least energy-
consuming sport — chess. This is largely due to
the failure to fulfill daily nutritional norms — the
consumption of products in general is 12-13%
lower than the norm, which leads to insufficient
intake of protein, fat, minerals and vitamins [45].
Evaluation of macronutrients in the nutrition of
junior soccer players (11-17 years old) revealed
increased protein intake (1.8-2.0 g/kg per day),
asignificant decrease in carbohydrate intake and
a sufficient proportion of fat from the recommen-
ded values [46].

The studies on water balance in children en-
gaged in different sports were also conducted.
Bioimpedance analysis was used to determine
the total amount of water in the body, taking into
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account age and gender norms. A pronounced
decrease in water content was found in young
athletes engaged in hockey, martial arts, rhyth-
mic gymnastics, and tennis (boys), which indi-
cates noncompliance with the rules of the water
intake [47].

Organization of nutrition in sports schools is an
important aspect, revealing violations related to
a meal regime, an increase in the amount of car-
bohydrate products or the absence of a canteen
itself [48].

CONCLUSION

Thus, the nutrition of child athletes has sig-
nificant differences due to the need to provide
high requirements in nutrients, macro- and mi-
cronutrients and to compensate for energy ex-
penditure associated with active physical activity.
Adequate nutrition preserves health, optimizes
performance, ensures the safety of muscle mass,
prevents injury, promotes the recovery process
after active physical activity, and increases sports
results [49].

Knowledge of the basics of rational nutrition
is necessary not only for sports medicine doctors,
but also for pediatricians, teachers and coaches.
It is of interest to develop computer programs
to calculate the individual diet of each athlete.
Such a program was developed at the Institute
of Physiology of the Komi Scientific Center of the
Ural Branch of the Russian Academy of Sciences
(Russia), Syktyvkar (computer program “Sport:
Calculation and Analysis of Ration” for calcula-
tion of nutritional and energy value of individual
diets and further analysis of the obtained data).
With its help it is possible to independently de-
velop a diet with adequate nutritional and neces-
sary energy value [50]. The development of such
programs is a promising direction in the field of
sportsmen's nutrition.

Foreign authors also pay much attention to
research on the development of educational pro-
grams for athletes, parents and coaching staff,
with the search for forms and methods for effec-
tive planning of sports diet [51, 52].

Rational nutrition will improve sports perfor-
mance, recovery processes and adaptation to phy-
sical loads, will allow to achieve high results in sports
while preserving the health of young athletes.
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AOMNOJIHUTENbHAA UHOOPMAL A

Bknap aBTOopoB. Bce aBTOpbl BHeCnu cylye-
CTBEHHbBIV BKNag B pa3paboTKy KoHuenuuu, npo-
BeeHVe WCCIefoBaHUA M MOArOTOBKY CTaTbW,
npounun n opobpunn dbrHanbHy Bepcuio nepeq
nybnukavyuen.

KoHnuKT nHrepecoB. ABTOpbI fileKNapupyoT
OTCYTCTBUE ABHbIX 1 MOTEHLMANbHbIX KOHPIMKTOB
NHTEPeCOB, CBA3aHHbIX C Nybnukauuen HacTosA-
LLlen cTaTbu.

UcTtouHnK ¢puHaHCcMpoBaHMA. ABTOPbI 3aAB-
NAT 06 OTCYTCTBMY BHeLHero GrHaHCMpPOBaHMWsA
npv NpPoBeAeHNN NCCefoBaHUA.
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