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ABSTRACT

Introduction. Tuking into account key activities of federal project «Health for Everyone», preservation of children’s health is of particular importance.

Aim is to assess the state of actual nutrition in school-age children living in territory of small indigenous peoples of Siberia.

Materials and methods. The study was conducted among children living in Okinsky district of Republic of Buryatia. Assessment of actual nutrition was carried out
by questionnaire, processing of results using software. Statistical significance was assumed at p < 0.05.

Results. Assessment of optimality of proportion of macronutrients in structure of energy value in children’s diets showed that proportion of protein corresponds to
norm, with exception of diets in 11— 14 years girls with a low body mass index (BMI). There is a deficiency in the share of carbohydrates in the Energy Value (EV)
with a surplus in the share of fats, saturated fatty acids, omega-6 polyunsaturated fatty acids (PUFA) and added sugar. In the lipid profile of children’s diets, the
optimal proportion of PUFAs in EV is noted with an imbalance in the ratio of > 3 and > 6 PUFAs.

Limitations. Since information was obtained during a one-time examination, this does not allow to unambiguously prove causality of causes of overweight and
obesity, most of which are multifactorial in nature.

Conclusion. The identified features of actual nutrition in children require coordinated work of an interdisciplinary team of experts to find an adequate solution
in formation of optimal nutrition.
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Xapakrepuctuka ¢paKTuyeckoro nMTaHus u ero cneumpuka
B AETCKOW NONyASILMU C Y4HETOM TePPUTOPUM NPOXXUBAHUS
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PE3IOME

Beeodenue. Dedepanvhviit npoekm «300posve 0451 Kaxicoo2o» 0cooyI0 3HAUUMOCHb NPUOAEM COXPAHEHUIO 300p06bs demell.

L]eav pabomor — oyenums paxmuueckoe numanue demeil WKOAbHO20 803PACMA, NPONCUBAIOUAUX HA MEPPUMOPUL MANOHUCICHHBIX KOPEeHHbIX Hapodos Cubupu.
Mamepuaavt u memoowst. Hcciredosanue npogoodunoce no mamepuanam yeayonénnoeo oocaedosanus demeit, npoxcusaroujux ¢ Okunckom paiione Pecnyoauku
Bypamus. /s oyenku gpaxmuuecko2o NUmMaHus UCNoAb308aHbl CHEYUANUUPOBAHHAS AHKEMA U 00pabomia pe3yabmamog ¢ HOMOUbIO NPOPAMMHO20 0becne-
ueHus. B kaxcdoil 603pacmuo-noa06oil nodepynne paccuumol8ant cpeoHorn ueHmuavhyo mendenyuro (Me), npouenmunu 25-ii (Ps) u 75-i (P7s), npumensau
cpasnenue no U-kpumepuro Manna — Yumnu. Cmamucmuueckas 3nauumocms npunama npu p < 0,05.

Pesyavmamupt. Oyenka coomHouieHus MaKpoHympueHmos 6 cmpykmype snepeemuteckoli yennocmu (211) payuona demeii nokaszana, umo 0oas beaka coomeemcmeayem
Hopme. Hckniouenue cocmasunu payuotsl 0eouex 11— 14 nem ¢ nuskum undexcom maccor meaa (UMT), y komopoix doas beaxa 6 DL nuxce nopmot, — 10,33%
(10,27—10,75%). Ommeuen degpuyum yeneodoe ¢ D1 npu npoghuyume 004u Hcupos, HACOIUEHHBIX HCUPHBIX KUCAOM, OMe2a-60-HONUHEHACIUEHHBIX HCUPHBIX
rucaom (ITHXXKK) u dobaenennoeo caxapa. B aunudnom npoghune payuona oemeii ommevaemesi onmumanwvras dons [ITHXK e D11 npu ducbanance coommoute-
Hus w-3- u w-6-ITHXKK, coomnowenue komopuix 6 Hopme 0042cHo cocmaeasimo 1:4— 1: 5. B nawem uccredosanuu y Marv4uKos oHo (pakmu4ecku cocmasuio
om1:6,7001:8,1,aydesouex —om 1:6,70do 1:8,3.

Oecpanuuenus uccaedoganus. Ilockonvky ceedenus noayueHnsl npu 0OHOMOMEHNMHOM 00cAe008aAHUU, HEBO3MOICHO OOHOZHAUHO YKA3AMb NPUHUHbL U30bIMOUHOU
Maccyl meaa u 04CUpeHust, MHo2ue U3 KOmopbix MyabmudaKmopuanbHol.

3akarouenue. Bovissaentvle 0co0eHHOCMU (haKmu1ecKko2o NUManus demeil mpedyrom cAaiceHHOU padbombl MeuCcOUCYUNAUHAPHOU KOMAHObL IKCNepmos 045 (op-
MUPOBANUS CXeMbl ONMUMANLHO0 NUMAHUSL.

Karouesvie caosa: paxmuueckoe numanue; demu; nuujesvle 8eujecmed; sHepeemu4eckas yenHocmy, unoexc maccol meaa; Oxunckuil pailon; Pecnyoauka
bypamus
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Introduction

One of the key initiatives of the federal project “Health for
Everyone,” carried out as part of the national project “Long and
Active Life,” is an in-depth study of the population’s diet in the
constituent entities of the Russian Federation, with the aim of
addressing deficiencies in macro- and micronutrients while taking
regional characteristics into account [1, 2]. Indicators of children’s
health and development determine the health of the nation as a
whole for the coming decades [3, 4]. Ensuring an optimal diet is
a crucial component of the normal physiological functioning of
a child’s body due to their particular sensitivity to deficiencies in
various nutrients during this period [3, 6]; therefore, it is necessary
to develop an optimal set of medical and preventive measures
based on a study of children’s actual dietary intake [5, 7].

Given the demographic situation, the issue of preserving the
health of children from small and indigenous ethnic groups in our
country who live in extreme climatic and geographical conditions
takes on particular significance [8, 9]. The ethnic characteristics
of the population of the Baikal region are distinguished by their
uniqueness [10] and by actively ongoing assimilation processes
[11]. The Okinsky Municipal District of the Republic of Buryatia
is located in the Eastern Sayan Mountains and is the main area of
concentrated settlement for the Soyots — a small indigenous ethnic
group of Siberia. The district’s climate is sharply continental,
with an absolute minimum temperature of minus 56 °C and a
maximum of plus 45 °C. Permafrost is widespread throughout the
district [12]. The region is more than 7,000 km from the capital. In
accordance with the resolution of the Government of the Russian
Federation', the Soyots, who make up 60.2% of the population
of the Okinsky District, are recognized as an indigenous small-
numbered ethnic group. In terms of their economic activities and
way of life, the Soyots previously engaged in hunting and reindeer
herding [13, 14]; currently, they are primarily engaged in raising
Mongolian cattle (Sarlyks and Khainaks), reindeer herding, and
horse and sheep breeding [12]. In this context, the aim of the
present study was to assess the actual dietary intake of school-age
children living in the territories of small indigenous peoples of
Siberia.

Materials and Methods

Between 2024 and 2025, a cross-sectional observational
study was conducted among 413 children aged 7 to 17 years
enrolled in general secondary schools. The study was conducted

! Resolution of the Government of the Russian Federation No. 255
of 24 March 2000, “On the Unified List of Indigenous Small-Numbered
Peoples of the Russian Federation,” published in *Rossiyskaya Gazeta*
No. 66 of 5 April 2000, in the Collection of Legislation of the Russian
Federation No. 14 of 3 April 2000, Art. 1493.

in accordance with the requirements of the World Medical
Association’s Declaration of Helsinki (in its current version) and
was approved by the Bioethics Committee of the Federal State
Budgetary Scientific Institution VSIMEI (Protocol No. 2 dated
11 June 2024).

Intake of macronutrients and micronutrients was assessed
using a specialized questionnaire developed by the Federal State
Budgetary Institution “Federal Research Center for Nutrition
and Biotechnology” [15], amended by the authors of this study.
The questionnaire items provided insight into the children’s diet
at the time of the survey, including meal arrangements at home
and at school, as well as the frequency of consumption of locally
produced foods (sarlyk and deer meat). The survey was conducted
with the participation of the children’s parents or legal guardians.
The data obtained were analyzed using a frequency-based method
with the automated software “Analysis of Human Nutritional
Status”. The criteria for including respondents in the study were
consent from parents or legal guardians, residence in the Okinsky
District of the Republic of Buryatia, and a correctly completed
questionnaire.

The respondents included 209 boys and 204 girls. The
children were divided into three age groups and gender subgroups:
Group I (n = 156, 74 boys and 82 girls, ages 7—10), with a mean
age of 8.54 years for boys and 8.67 years for girls; Group II (n =
165, 93 boys and 72 girls, ages 11—14), with a mean age of 12.44
years for both boys and girls; Group III (# = 92, 42 boys and 50
girls, ages 15—17), with a mean age of 15.73 years for boys and
15.70 years for girls. Distribution by ethnic affiliation: 58.11% of
respondents identified as Soyots, 40.19% of children considered
themselves Buryats, and 1.7% indicated affiliation with the Slavic
ethnic group.

Anthropometric measurements in children were performed
using the standardized method developed by A.B. Stavitskaya
and D.I. Aron with calibrated equipment [16]. Nutritional status
was assessed using body mass index (BMI) and age-specific
BMI Z-scores calculated using the sigma method in accordance
with the WHO standards [17]; the use of these standards was
necessitated by the children’s diverse ethnic backgrounds,
which is characteristic of the population of the Baikal region. In
accordance with methodological recommendations?, the authors
classified children into the normal weight (nW) subgroup when
the sigma deviation of their actual BMI from the arithmetic mean
did not exceed =1 SD. The underweight (UW) subgroup included
children with a BMI of less than —1 SD, while the overweight
(OW) subgroup included children with a BMI of more than +1

2 Peterkova V.A., Nagaeva E.V., Shiryaeva E.Yu. Methodological
Recommendations “Assessment of Physical Development in Children
and Adolescents.” Federal State Budgetary Institution “National Medical
Research Center for Endocrinology,” 2017, Moscow, 98 p.
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Taonuma 1 / Table 1

Distribution of children by Body Mass Index taking in account Standard Deviation, %
Pacnpenenenne nereii o HHIEKCY MACChI TeJIa € YYETOM CTAHAAPTHOIO OTKJIOHEeHus, %

Jletn ¢ nHmekcom Maccbl Tes1a (Z-scores) / Children with body mass index (Z-scores)
B":;’;If;;”e Toa HMT<—1SD aMT) _ |MMTor—1SD 0 +1SD aMT)|  IMT> +1SD (uMT) ];c:t;)
Age groups Gender BMI < -1 SD (b.w. deficiency) | BMI —1 SD to +1 SD (normal b.w.) BMI > +1 SD (excess b.w.)
n ‘ % n ‘ % n ‘ % n %

I rpynina Masbuuku / Boys 14 18.92 28 37.84 32 43.24 74 100
I'group JleBoukn / Girls 14 17.07 43 52.44 25 30.49 82 100
Il rpynma  Manbuuku / Boys 12 12.9 53 56.99 28 30.11 93 100
Ilgroup  nepoukn / Girls 12.5 43 59.72 20 27.78 72 100
Il rpynma  Manbuuku / Boys 14.29 22 52.38 14 33.33 42 100
ITgroup  nepoyku / Girls 16.0 32 64.0 10 20.0 50 100
Beero Maubunki / Boys 32 15.31 103 49.28 74 35.41 209 100
Total Tesoukn / Girls 31 15.20 118 57.84 55 26.96 204 100

IIpumMeuaHue. n — abcomortHoe yncio aereit; UMT — uHaekc Macchol Tena.
N ote: n — absolute number of children; BMI — body mass index; b.w. — body weight.

SD. The data obtained on the intake of major nutrients and the
calculated values of the optimal ratio of these nutrients to energy
intake (EV) of the diet were compared with the standards for
physiological requirements according to the Methodological
Recommendations?.

Statistical analysis was performed using the Statistica v.6.0
software package for Windows. The obtained sample was tested
for normality of distribution using the skewness and Kkurtosis
coefficients. The results were presented as the mean centile trend
(Me), the 25th percentile (P»s), and the 75th percentile (P-s). The
collected data were analysed using the nonparametric Mann—
Whitney U test. The statistical significance level was set at p < 0.05.

Results

Groups I, 11, and III of children were divided into subgroups
based on anthropometric measurements, BMI Z-scores, and age.
The distribution is presented in Table 1.

An assessment of the optimality of the macronutrient ratio in
the energy composition of children’s actual diets (Table 2) showed
that the proportion of protein in the diet’s energy composition
was optimal. The exception was the diet of underweight girls in
Group II (ages 11—14), for whom the proportion of protein in
the energy intake [Me (P,—P,)] was 10.33% (10.27—-10.75%),
which is below the physiological norm?®. At the same time, the
children’s diets showed a deficiency of total carbohydrates in the
energy content, accompanied by an excess of total fats, saturated
fatty acids (SFAs), @ -6 polyunsaturated fatty acids (PUFAs), and
added sugars.

The median share of protein in the dietary energy intake of
overweight boys in Group I aged 7—10 years was higher, according
to the Mann—Whitney U test, than what was recorded for boys
with normal weight (p < 0.01) and underweight boys (p < 0.05) of
the same group; a similar ratio was observed among girls in Group
II aged 11—14 years (p < 0.01). Among girls in Group III aged
15—17 years with normal weight the share of protein in the dietary
energy intake was higher than among overweight girls of the same
group (p < 0.05).

An excess of fat in the dietary energy intake was observed in
all gender subgroups of children, as compared to the upper limit

3 Standards for Physiological Requirements for Energy and Nutrients
for Various Population Groups in the Russian Federation: Methodological
Recommendations. Moscow: Federal Service for Surveillance on
Consumer Rights Protection and Human Well-being, 2021. 72 p.

of the required physiological norm*: 1.1—1.2 times; 1.3—1.5 times
for saturated fatty acids. The share of total fat (Me) in the dietary
energy intake of overweight boys in Group I aged 7—10 years was
higher than for those with normal weight (p < 0.01); for girls in
Group II aged 11—14 years with normal weight, it was higher
than for those, who were underweight (p < 0.05). The shares
of saturated fatty acids, polyunsaturated fatty acids, and @ -6
polyunsaturated fatty acids in the dietary energy intake of boys in
Group I aged 7—10 years with high BMI were higher than in the
diet of boys with normal BMI (p < 0.05).

The lipid profile of the children’s diet showed an optimal share
of PUFAs in total energy intake, but with an imbalance in the ratio
of ®-3 to -6 PUFAs. According to the required physiological
norms’, their ratio should be 1:4 — 1:5; in fact, for boys it ranged
from 1:6.7 to 1:8.1, and for girls from 1:6.7 to 1:8.3. The results
indicate an excess of ® -6 PUFAs, since the proportion of @ -3
PUFAs was within the range of the required physiological norms?.

A deficiency of total carbohydrates in the energy content
of the diets is observed in Group I (ages 7—10) for boys with
normal weight and overweight boys; in Group II (ages 11—14) for
underweight boys; and in Group III (ages 15—17) for underweight
and overweight boys, where Me (Py—Ps) is 1.1—1.2 times
lower than the lower limit of the normal range for the required
physiological norms?®;, in girls, this deficiency is observed in
all groups and subgroups, also by a factor of 1.1—1.2, with the
exception of underweight girls in Group II (ages 11—14). The
amount of dietary fiber in the diet of all gender and age groups
was 2.65—5.12 times below the norm?. The median proportion
of added sugar in the dietary energy intake of children exceeded
the standard for physiological needs’ in all groups and subgroups,
with the exception of the underweight boys in Group III aged
15—17, where this indicator was 7.02% (6.26—9.54%) of the
energy intake. The highest excess in the proportion of added sugar
was observed in the dietary intake of boys in Group I aged 7—10
years with normal body weight — 1.4 times the norm — and in
the underweight girls in Group II aged 11—14 years — 1.5 times
the standard. In an intergroup comparison, the share of total
carbohydrates in the dietary energy intake of boys in Group III
aged 15—17 years with normal body mass index (nBMI) was
higher than in the diet of underweight boys (p < 0.05), and among
girls in Group II aged 11—14 with normal BMI, it was higher than
among girls with overweight (p < 0.05). The proportion of added
sugars in the dietary energy intake of boys in Group I aged 7—10
with normal BMI was higher than among boys with overweight
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(p <0.01). In the age group of boys aged 15—17 years with normal
BMI, the proportion of added sugar in the dietary energy intake
was higher than in boys with underweight (p < 0.05).

Excess salt intake can also be considered an important aspect
of children’s actual dietary intake. The measured sodium (Na)
content in the respondents’ diets was converted to the equivalent
salt content [18]. According to the calculations, the salt content
in the boys’ diets is 1.15 times higher than the recommended
dietary intake limits* (1.8 kg/year/person) and amounts to
2.07 kg/year/person, while in girls’ diets it is 1.07 times higher
(1.93 kg/year/person). Despite the actual excess of salt in their
diets, when asked “Do you add salt to your food?”, 61.17% of
boys and 70.71% of girls answered “never.”

It is interesting to note that the children’s diet includes sarlyk
and venison, which have traditionally been consumed by the
population of the Okinsky District of the Republic of Buryatia [12,
13]. These foods were present in the diet more than once a week
for 44.98% of boys and 31.86% of girls aged 7—17 years. It was also
found that 43—44.5% of respondents prefer frying as a cooking
method, and 74.43—83.65% of children consume mayonnaise
daily, even though it is not permitted in children’s diets.

Discussion

The study indicates a predominance of a lipid-rich dietary
pattern with insufficient dietary fiber, which creates an imbalance
of nutrients critical to health in the diets of children living among
the small indigenous peoples of Siberia. The optimal share of
protein and polyunsaturated fatty acids (PUFAs) in the dietary
energy intake for all age groups of children is primarily due to the
consumption of meat and dairy products, which is not observed
in the diets of school-age children living in industrial centres
of Western [19] and Eastern Siberia [15, 20]. Maintaining the
customary level of consumption of these foods in the diet will
contribute to the intake of optimal amounts of macronutrients
and micronutrients, as well as to the preservation of children’s
health, which is consistent with the data from S.V. Andronov et al.
(2020), which indicate the risk of transitioning to a modern diet
among the indigenous population of the Arctic region of Western
Siberia [21].

At the same time, the existing imbalance in the lipid profile
of children’s diets — caused by an excess of saturated fatty acids
and omega-6 polyunsaturated fatty acids, as well as a suboptimal
ratio of omega-6 to omega-3 PUFAs — is primarily associated
with excessive consumption of foods containing fats of plant
and animal origin. The data obtained in our study show that the
proportion of children who consume mayonnaise daily is 2.1-2.4
times higher than the corresponding figures in the Orenburg
Region, where 35.5% of schoolchildren consume mayonnaise
daily [22], and 5.9-6.7 times higher compared to the diet of
children living in Angarsk, Irkutsk Oblast — 12.6% [15].

The diets of the children, we surveyed in all subgroups, show
a carbohydrate deficiency due to a severe lack of dietary fiber,
which is associated with low consumption of vegetables and
fruits. The excess of added sugar noted in the study’s results does
not offset the deficiency in total carbohydrates. This situation
is characteristic not only of children living in areas inhabited by

4 Order of the Ministry of Health of the Russian Federation No. 614
dated 19 August 2016, “On the Approval of Recommendations for Rational
Intake Standards of Foods That Meet Modern Requirements for Healthy
Nutrition” (as amended as of 30 December 2022).

small ethnic groups but also in the industrial centres of Eastern
Siberia [15, 20]. At the same time, the severity of dietary fiber
deficiency is more pronounced in the groups of children we
examined. The deficiency of fruits and vegetables in the diet is
due to their insufficient physical and economic accessibility;
among the main causes, it is important to highlight the lack of
a developed transportation and logistics infrastructure, as well
as the inability to grow vegetables due to extreme natural and
climatic conditions and soil characteristics [12, 13].

The causes of overweight and obesity are diverse and cannot
be reduced to overeating alone. Scientists do not dispute the
contribution of inherited genetic and epigenetic factors to the
predisposition to overweight and obesity in children [6, 23, 24].
Studying family dietary habits and traditions provides a deeper
understanding of how hereditary genetics and epigenetics can
create a “fat-genetic environment” in childhood [25, 26]. Studies
by H.H. Maes et al. (1997) [27] in families of twins and adopted
children have shown that the heritability of obesity ranges from
40% to 70%, while the presence of these genes increases the risk
of obesity but is not its cause. The “fat-genetic environment”
contributes to overweight and obesity: insufficient physical activity
and sleep, excessive calorie intake, microbiome composition,
endocrine-disrupting chemicals, socioeconomic status, ethnic
affiliation, psychosocial stress, and others [28—30].

It is possible to assume that the greatest imbalance in critically
important nutrients identified by us, observed in the diet of
children in Group I aged 7—10 years, led to a higher proportion
of overweight children (43.24% among boys and 30.49% among
girls) in this group. In Groups II and III, among children aged
11 to 17, this indicator is balanced out. It should be noted that
a suboptimal diet in children with normal body mass index
may subsequently lead to a risk of becoming overweight, and in
underweight children — to a higher risk of developing metabolic
syndrome in adulthood.

Study Limitations. The main limitation is that the information
obtained from respondents may contain errors, as it depends on
the completeness of their responses to the survey. The data reflect
the status of the study group of children only during a specific
period, as they were collected through a single-point survey, which
does not allow for an unequivocal determination of the causes
of overweight and obesity — most of which are multifactorial in
nature and require further research.

Conclusion

The presented analysis of the actual dietary habits of school-
aged children living in the territories of small indigenous peoples
of Siberia indicates both similarities to the dietary structure
of children living in industrial centres and distinctive features.
Despite the optimal protein content in the children’s diet, the
consumption of critically important nutrients (fat, added sugar,
and table salt) exceeds physiological norms; therefore, the diet
should be oriented toward a traditional model with appropriate
adjustments to the consumption of foods that are sources of high-
molecular-weight plant-based carbohydrates, as well as towards a
low content of fats, added sugars, and table salt.

The identified characteristics of the actual dietary patterns of
children living in extreme climatic conditions require coordinated
efforts by an interdisciplinary team of experts and the community
as a whole to find an adequate solution for implementing
preventive measures aimed at promoting optimal nutrition.
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