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ABSTRACT

Background. The rational nutrition of the child population is given great medical
importance as a factor in preserving the health and development of the child. A com-
plete and balanced diet in terms of the content of basic nutrients ensures the normal
growth and development of the child’s body.

The aim of the study. To analyze the actual nutrition of adolescents living in rural
areas of the Irkutsk region.

Materials and methods. The study involved 69 rural adolescents aged 11-17 years
(34 boys, 35 girls). The actual nutrition was studied by the method of 24-hour nutrition
reproduction. The energy value of the diet was determined, the nature of the provision
of the diet with basic macro- and microelements was studied. The obtained values
were compared with the norms of physiological needs for energy and nutrients
in 2008 and 2021.

Results. The analysis of actual nutrition revealed deviations from the principles
of healthy nutrition: insufficient energy value of the diet, deficiency of proteins
and fats. The diet of adolescents was characterized by an insufficient content
of the main groups of macro- and micronutrients — vitamins A, C and D, essential
trace elements, and a deficiency of dietary fiber. The diet of adolescents was character-
ized by increased sodium intake. The calculated ratio of proteins, fats, carbohydrates
indicated a carbohydrate type of diet.

Conclusion. Despite the great attention to the problem of balanced nutrition
of adolescents, the question of the impact of nutrition on the health of a teenager,
considering the regional factor, remains open. Recommendations for the develop-
ment of a regional program for the organization of proper nutrition for school-age
children are of great practical importance.
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PE3IOME

O6o0cHosaHue. PayuoHanbHOMY NUMAHUK0 0emcKo20 HaceseHuUa npudaémcs
02pPOMHOE npakmuyeckoe 3Ha4eHUe KaK OCHOBHOMY hakmopy yKpenseHus 300-
pO8bSA U NOJTHOYEHHO20 pd3sumus Noopacmaroujezo nokoseHus. lonHoyeHHoe
U c6anaHcuposaHHoe No COOePXAHUIO OCHOBHbIX NULLEBLIX 8eLecms numaHue
obecneyugaem HOpMasbHeIl pocm U pazgumue 0emcKo20 0p2aHU3MA.

Lene uccnedosanusa. AHaAnu3 hakmuyecko2o NUMAaHus NOOPOCMKO8, NPOXUBA-
ouux 8 ceslbckol MecmHocmu Mipkymckol obnacmul.

Mamepuanel u Mmemoobsl. B uccrnedosaHuu npuHaaU yyacmue 69 cenbckux
nodopocmkog 11-17 nem (34 manvyuka, 35 degoyek). Dakmuuyeckoe numaHue
661710 U3y4eHo Memooom 24-4aco8020 8ocnpousgedeHus numaxus. OnpedeneHa
3HepzaemuyecKas YeHHOCMb payuoHa, U3ydeH xapakmep obecne4eHHOCMU payuo-
HA 0OCHOBHbLIMU MAKPO- U MUKpO3ieMeHmamu. [1os1ydeHHble 3Ha4yeHus CpagHUB8anu
C HoOpMamu ¢husuosiozudeckux nompebHocmel 8 SHep2uU U NUWesbIX 8eliecmaax
2008 u 2021 2.

Pesynemamel. AHAnu3 akmuyecko2o NUMAaHus 8bis8UJ1 OMK/IOHEeHUs 0m NPUH-
yunos 300p0B80O20 NUMAHUA: HEOOCMAMOYHAA SHepeemuyecKkas YeHHOCMb
payuoHa, decpuyum 6es1Kk08 U Xupos. PayuoH noOpocmkos xapakmepusyemcs
HedoCMamouHbIM COOePXXaHUEeM OCHOBHbIX 2pyNn MAKpPo- U MUKPOHYMPUEHmMos —
sumamurog A, C u D, 3cceHYuanbHbIx MUKpO3ieMeHmos, 0ehuyumom NUUesbIx
80J10KOH. PayuoH no0pocmkos xapakmepu3syemcs N08blueHHbIM nompebrieHuem
Hampus. PacuémHoe coomHoweHue 6es1Kos, XUpos, y2s1e0008 caudemesibcmayem
006 y211e800HOM mMune NUMAHUSA.

3aknryeHue. Hecmomps Ha 60/1bUIOe BHUMAHUE K npobrieme c6anaHcupo8aHHo-
20 NUMAHUA NOOPOCMKO8, B0NPOC O BJIUSHUU NUMAHUA HA COCMOsIHUE 300p08bA
noO0pocmKa ¢ y4mom pe2uoHasnbHo20 (hakmopa ocmaémcsa omkpbimoiM. bosb-
woe npakmu4eckoe 3HayeHue npuobpemairom pekomeHoayuu 0J18 paspabomku
pe2uoHanbHol Npo2paMmmel N0 OP2AHU3AYUU NPABUSIbHO20 NnuMaHus demedl
WKOJIbHO20 803pacma.

Knroyeable cioga: cesibckue noOpoCMKuU, (hakmuyeckoe numaue, nompebeHue
HympueHmos

OnauntupoBaHma: Poiukosa/l.B., MoroguHa A.B., ActaxoBa T.A., Jlebepesa J1.H. OueHka
baKTMUYeCcKoro NUTaHKA CeNibCKUX NOJPOCTKOB MpKyTCcKoi 06nacTu B CBA3M C Nepecmo-
TPOM HOPM GU3NONOTMUYECKMX NMOTPEOHOCTEN B SHEPIM 1 MULLEBbIX BellecTBax. Acta
biomedica scientifica. 2023; 8(6): 194-203. doi: 10.29413/ABS.2023-8.6.19
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INTRODUCTION

Balanced nutrition is one of the main factors in sup-
porting the health of the younger generation. The nutri-
tional structure of the population has changed in the last
decade: energy expenditures have sharply decreased, and
the consumption of the main macro- and microelements
has decreased [1]. Russians began to consume less meat,
dairy products, vegetables and fruit, while consuming
more bakery products and refined products. This has re-
sulted in an increase in the number of nutrient-depend-
ent diseases [2].

Actual nutrition is assessed in most cases among res-
idents of large industrial centres, while research about
the actual nutrition of rural residents is fragmentary. A neg-
ative trend of decreasing consumption of essential nu-
trients — dietary fibres and vitamins — by schoolchildren
has been revealed according to the studies of the actu-
al nutrition of urban adolescents in different regions
of Russia [3]. Similar changes were also revealed in ado-
lescents living in rural areas. Feeding habits are shaped
by the child's immediate environment. Ethnicity, family
affluence and parents’ knowledge of balanced nutrition
are essential in this process.

In assessing actual nutrition, the values of the aver-
age daily energy and nutrient intake are used and com-
pared with the Physiological Requirements Standards
(PRS) adopted in Russia. PRS, approvedin 1951, 1968, 1987,
1991 and 2008, periodically undergo the procedure of re-
vision, which is associated with changes in the structure
of morbidity of both adult and child population, changes
in the socio-economic structure of society and other fac-
tors [4, 5].

The study of regional peculiarities of the children’s
and adolescents’ actual nutrition, based on the place of res-
idence, ethnic characteristics, together with the analysis
of morbidity is an urgent task.

THE AIM OF THE STUDY

An assessment of the actual nutritional status of rural
adolescents.

METHODS

Study design: a single-stage continuous cross-sectional
study.

Inclusion criteria for the study group:

e 11-17 years of age;

e permanent residence of the child in the territory
of the settlement since birth;

¢ informed voluntary consent from parents/legal rep-
resentatives and adolescents over 15 years of age to par-
ticipate in the study.

Exclusion criteria for the study group:

* age less than 11 years and older than 17 years;

¢ Failure to thrive (SDS (standard deviation score) < 2
forage and sex according to the World Health Organisation
(WHO) reference tables);

* weight deficit (SDS body mass index (BMI) < 5th per-
centile).

Procedure situation. The study was conducted in No-
vember 2020 on the territory of Bayandai settlement, Ir-
kutsk region. Adolescents who attended school during
the survey days participated in the study. Informed volun-
tary consent for participation in the study and processing
of personal data was obtained from the participants’ legal
representatives (parents or guardians) and from children
over 15 years of age.

Duration of the study: from November 1,2020, to De-
cember 1, 2020.

Outcomes of the study: the dietary intake - energy
value, chemical composition (proteins, fats, carbohydrates,
vitamins, microelements, dietary fibre) was assessed.

Ethical review. The study was approved by the Ethics
Committee of the Scientific Centre for Family Health and Hu-
man Reproduction Problems (Protocol No. 2 dated Febru-
ary 18, 2020).

Assessment of actual nutrition

Actual nutrition was assessed using the 24-hour
nutritional replication method [6]. Adolescent surveys
were conducted by physicians. According to the instruc-
tions received, the physician filled out food diaries that re-
corded the meals and foods that the adolescent consumed
at the main and additional meals during 2 days (1 school
day and 1 weekend). Food portion size was assessed using
the Food and Meal Portion Album tool, which was shown
to the adolescent during the survey [7].

Results obtained by summing the data from the two-
day recordings were then averaged. In order to ana-
lyse the obtained information about the energy value,
quantitative composition of each dish, the data con-
cerning the chemical composition of Russian food prod-
ucts [8] in the information supplement “My Healthy
Diet” [9] were used. The data available on the Internet
service “My Healthy Diet” regarding the composition
of foods are based on the reference book of I.M. Skurikh-
in and V.A. Tutelian [8].

The data obtained in the study were verified for plau-
sibility. To determine the plausibility of the provided in-
formation about the actual nutrition, thresholds corre-
sponding to one standard deviation of the ratio of en-
ergy consumption calculated from the questionnaire
to the required energy expenditure in per cent for a giv-
en sex and age were calculated using the formula:

Jov2
+1SD = d’E’ + V2 + Ve,
where CV,, is the variation coefficient of actual energy
intake; CVPER - the variation coefficient of the required
energy expenditure for a particular age, sex and corre-
sponding physical activity; CV ;.. - the error variation
coefficient of daily biological changes in total energy ex-
penditure measured by the water method [10]. If the per-
centage ratio of actual energy intake to required energy
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expenditure was within one standard deviation, the data
were considered plausible.

A total of 75 food diaries were included in the study,
which provided information about the adolescent’s diet.
Sixty-nine diaries with plausible information provided
were considered for further study.

Energy value and chemical composition data were as-
sessed with consideration of methodical recommenda-
tions 2.3.1.2432-08 and 2.3.1.0253-21 “Physiological re-
quirements standards in energy and food substances
for different population groups of the Russian Federa-
tion” [4, 5].

Statistical analysis

Data were analysed using the IBM SPSS Statistics 21
statistical software package (IBM Corp., USA). The medi-
an (Me) and 95 % confidence interval (95 % Cl) were cal-
culated to compare daily energy and nutrient intake
between the formed groups and the general popula-
tion. A statistically significant difference was consid-
ered if the calculated 95 % Cl did not include the pop-
ulation mean.

RESULTS

Study sample characteristics
A total of 69 rural adolescents were involved
in the study and they provided complete and plausible in-
formation about dietary intake: 50.7 % girls, 49.3 % boys
(Table 1). Adolescents were divided into age groups:
younger schoolchildren - 11-14 years old; older school-
children — 15-17 years old [5].

Actual consumption of nutrients and energy

The study results of adolescent actual dietary intake are
summarised in Tables 2 and 3.

The results of the performed study showed that the en-
ergy value of diets, the content of proteins, fats and car-
bohydrates do not meet the PRS in all adolescents, except
for boys 11-14 years old. In this group, the median values
of dietary calories as well as protein and fat were above
the physiological requirements.

Median values of vitamin intake were below
the recommended standards for both boys and girls:
there was a deficiency of vitamin A (in terms of retinol
- by 41.5-50.2 %) and vitamin C (by 41.2-68.6 %). Con-
sidering the fact that the prevalence of vitamin D defi-
ciency is high among the child population of the Rus-
sian Federation (RF) and in order to reduce the risk
of developing a number of non-communicable diseas-
es, the value of the physiological requirement in the me-
thodical recommendations of the new revision (2021)
[5] for this vitamin was increased from 10 to 15 pg/day;
thus, the median values of vitamin D intake in our study
are 0.7-2.9 pg/day, which is 4.6-9.3 % of the PRS. Mean
vitamin E values were within normal limits only in boys
in all age groups.

A number of studies have shown an association
between insufficient potassium content in the diet

197

TABLE 1
CHARACTERISTICS OF THE STUDY PARTICIPANTS

Adolescents
Parameters

(n=69)

Male, n (%) 34 (49.3)
Female, n (%) 25(50.7)
Age, years 15.1+£0.8
Sports activities, n (%) 16 (23.2)
PAL, n (%)

low 13(18.8)

average 39 (56.5)

high 16 (23.2)
Body weight, kg 60.6 £ 9.0
BMI, kg/m? 219+28
SDS BMI 03+09
Obesity, n (%) 5(7.2)
WC, cm 739+6.8
SDS WC 03+0.8

Note: PAL — physical activity level; WC — waist circumference.

of the child population and an increased risk of cardi-
ovascular pathology in adulthood [11-13]. Therefore,
the value of the physiological requirement of potassi-
um was increased from 1500 to 2500 mg/day for adoles-
cents in the age group of 11-14 years [5] and from 2500
to 3200 mg/day for adolescents aged 15-17 years; thus,
the diet of the studied adolescents was characterised
by a deficiency of this element by 18.6-34.1 %. To op-
timise the calcium : phosphorus ratio, the physiological
phosphorus requirement in the methodical recommen-
dations of the new revision was increased to 900 mg/day
for all age and gender groups [5]. Considering these
changes, the median intake values of this micronutri-
ent were lower than the PRS in the diet of the studied
schoolchildren.

A study of mineral intake revealed significant calcium
and iodine deficiency in all age and gender groups. Devi-
ations from PRS are more observed in girls in the older age
group. The significant excess of sodium intake in all age
groups of adolescents is noteworthy.

Physicians have recently started to pay great at-
tention to dietary fibre as one of the important compo-



TABLE 2

ENERGY VALUE AND CHEMICAL COMPOSITION OF ADOLESCENT BOYS’ DIETS

Boys aged 11-14 (n=9)

Boys aged 15-17 (n = 25)

Indicators
PRS-2021/PRS-2008  Me 95 % Cl PRS-2021/PRS-2008  Me 95 % Cl

Energy value, keal 2500.0/2500 26155 22891 29418 2900.0/2900.0 27144 26082 2820.7
Proteins, g 75.0/75.0 791 696 886 87.0/87.0 770 689 852
Fats, g 83.0/83.0 855 746 964 97.0/97.0 911 835 988
Carbohydrates, g 363.0/363.0 3242 2805 36738 421.0/421.0 3557 3302 3812
P:F:C 1:1.2:4.2 1:1.2:4.6
Dietary fiber, g 20.0/20.0 130 107 153 22.0/20.0 164 146 183
Vitamin A (estrogen
recepton, g 1000.0/1000.0 4331 1224 7438 1000.0/1000.0 568.1 4160  720.1
Vitamin B,, mg 13/1.3 0.8 0.6 0.9 1.5/1.5 1.1 0.8 15
Vitamin B,, mg 15/1.5 0.9 0.7 1.0 1.8/1.8 1.1 0.9 13
Vitamin B,, mg 3.5/35 2.0 15 24 5.0/5.0 26 2.0 32
Vitamin B,, mg 17117 1.1 0.8 13 2.0/2.0 13 1.1 15
Vitamin B, ug 300.0/300.0 628 483 773 400.0/400.0 1234 731 1738
Vitamin B, , ig 3.0/3.0 3.1 16 46 3.0/3.0 3.1 24 39
Vitamin C, mg 70.0/70.0 357 115 599 90.0/90.0 371 257 486
Vitamin D, pug 15.0/10.0 0.7 0.1 13 15.0/10.0 0.7 0.4 1.1
Z:ﬂ:::l‘eig,";‘;phem' 12.0/12.0 12.2 83 16.2 15.0/15.0 15.1 116 186
Potassium, mg 2500.0/1500.0 20139 15865 24414 3200.0/2500.0 23424 20393 26454
Calcium, mg 1200.0/1200.0 4943 3637 6248 1200.0/1200.0 6124 5189  706.0
Magnesium, mg 300.0/300.0 2223 1827 2619 400.0/400.0 3185 2634 3737
Sodium, mg 1100.0/1100.0 24812 17164 32459 1300.0/1300.0 25886 22789 28983
Phosphorus, mg 900.0/1200.0 8567 6805 10329 900.0/1200.0 11314 10014 12614
Ferrum, mg 12.0/12.0 179 133 226 15.0/15.0 20.1 164 237
lodine, pg 130.0/130.0 257 190 324 150.0/150.0 419 281 556

Note. PRS-2021and PRS-2008 - physiological requirement standards (tabular data according to “Physiological Requirement Standards for Energy and Nutrients for Different Population Groups of the Russian Federation”)
as of 2021 and 2008, respectively; Me — median; 95 % Cl — 95 % confidence interval for the sample median; P : F : C— protein, fat and carbohydrate ratio.
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TABLE 3

ENERGY VALUE AND CHEMICAL COMPOSITION OF DIETS OF ADOLESCENT GIRLS

Girls aged 11-14 (n = 13)

Girls aged 15-17 (n = 22)

Indicators
PRS-2021/PRS-2008  Me 95 % Cl PRS-2021/PRS-2008  Me 95%Cl

Energy value, keal 2300.0/2300.0 22757 20777 24738 2500.0/2500.0 23736 22306 25167
Proteins, g 69.0/69.0 689 640 738 75.0/75.0 722 668 777
Fats, g 77.0/77.0 746 660  83.1 83.0/83.0 793 732 854
Carbohydrates, g 334.0/334.0 3114 2821 3407 363.0 3150 2930 3370
P:F:C 1:1.1:5.1 1:1.2:49
Dietary fiber, g 20.0/20.0 135 111 16.0 22.0/20.0 145 129 162
Vitamin A (estrogen
recepton 1y 800.0/800.0 3321 2449 4193 800.0/800.0 4013 2824 5202
Vitamin B,, mg 13/1.3 0.7 0.6 0.8 13/13 13 03 24
Vitamin B,, mg 15/1.5 0.9 0.7 1.1 15/1.5 0.9 0.8 1.0
Vitamin B, mg 3.5/35 19 16 23 4.0/4.0 47 13 108
Vitamin B,, mg 16/16 2.7 1.0 6.4 16/1.6 1.1 0.9 13
Vitamin B, ug 300.0/300.0 697 476 918 400.0/400.0 868 591 1145
Vitamin B, , ig 3.0/3.0 3.1 14 47 3.0/3.0 47 0.1 93
Vitamin C, mg 60.0/60.0 412 100 724 70.0/70.0 363 262 465
Vitamin D, pg 15.0/10.0 14 0.7 35 15.0/10.0 1.0 03 23
Z:jirc;?eig’o;‘;phem' 12.0/12.0 10.0 7.7 124 15.0/15.0 12,5 9.2 15.8
Potassium, mg 2500.0/1500.0 2037.6 16436 24316 3200.0/2500.0 21317 18499 24136
Calcium, mg 1200.0/1200.0 6250 4368 8132 1200.0/1200.0 5615 4540  669.0
Magnesium, mg 300.0/300.0 267.7 2226 3128 400.0/400.0 2509 2082 2937
Sodium, mg 1100.0/1100.0 1799.8 13797 22199 1300.0/1300.0 20647 17467 238238
Phosphorus, mg 900.0/1200.0 9147 8004  1029.0 900.0/1200.0 9029 7994 10063
Ferrum, mg 15.0/15.0 145 126 164 18.0/18.0 178 142 213
lodine, pg 130.0/130.0 410 154 667 150.0/150.0 200 212 368

Note. PRS-2021and PRS-2008 — physiological requirement standards (tabular data according to “Physiological Requirement Standards for Energy and Nutrients for Different Population Groups of the Russian Federation”)
as of 2021 and 2008, respectively; Me — median; 95 % Cl — 95 % confidence interval for the sample median; P : F : C— protein, fat and carbohydrate ratio.
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nents of nutrition, which contributes to the normalisation
of gastrointestinal tract function, reducing the risk of car-
diovascular pathology in adulthood, therefore, in the me-
thodical recommendations of 2021 the PRS of dietary fi-
bre constitutes 22 g/day in the age group of 15-17 years
[5]. In our study, the median values of dietary fibre intake
range from 13.0-16.4 g/day.

In a balanced diet, the calculated ratio of pro-
teins:fats: carbohydrates (P : F : C) should be 1:1:4.This
ratio in our study indicated the predominance of carbo-
hydrate component in the diet of adolescents, especial-
ly in girls of 11-14 years of age.

Analysis of consumption of individual products has
shown that protein-rich products (meat, fish, poultry)
are consumed by an insignificant number of adoles-
cents. For instance, fish is included in the diet in 8.8 %
of the studied adolescents, poultry meat - in 17.5 %
(Table 4).

TABLE 4

DAILY DIETARY INTAKE CHARACTERISTICS
OF THE STUDIED ADOLESCENTS

Indicators Adolescents (n = 69)

1 portion of vegetable/fruit intake,

n (%) 42 (60.1)
1 portion of fish intake, n (%) 5(7.2)
1 portion of red lean meat intake,

n (%) 33(47.8)
1 portion of dairy products intake, 13(18.8)
n (%)

1 portion of poultry meat intake,

n (%) 15(21.7)
1 portion of sweets and sweetened 63(913)

drinks intake, n (%)

The leading positions are occupied by sweets and sweet-
ened beverages - 91.3 %.

DISCUSSION

Many studies indicate the presence of changes
in the structure and nature of nutrition of the child popula-
tion in different regions of Russia [14, 15], which is expressed
in inadequate intake of energy, macro- and microelements.
The results of this study support this fact. In particular, ac-
cording to L.l. Saldan et al., among adolescents of Altai Ter-
ritory there is a decrease in the energy value of the diet to-
gether with a low consumption of proteins and fats [16].
There are similar changes characterising the diet of ado-

lescents in the Tomsk, Saratov regions and the Republic
of Sakha (Yakutia) [17, 18].

Deficiency of vitamins is one of the reasons
for the deterioration of children’s health, which is as-
sociated with impaired metabolism and reduced phys-
ical and mental performance. According to Federal Re-
search Center of Nutrition and Biotechnology, the popu-
lation of the Russian Federation is increasingly deficient
in vitamins and microelements. Deficiency of vitamins B
is found in 30-40 %, beta-carotene in more than 40 %,
and vitamin C in 70-90 % of studied children and ado-
lescents [19]. The results of this study revealed the high-
est deficiency in vitamins A, Cand D among rural adoles-
cents. Similar findings have been revealed by other stud-
ies as well. H. Wang et al. revealed vitamin A and C defi-
ciency in Chinese adolescents - 36.1 and 75.5 %, respec-
tively [20]. According to the NHANES (National Health
and Nutrition Examination Survey), 95 % of the adoles-
cents studied were diagnosed with vitamin D deficien-
cy [21].

Low vitamin D sufficiency in the child population
is a “global, silent, non-communicable pandemic”. The re-
sults of Russian and international epidemiological stud-
ies convincingly prove that the frequency of low vita-
min D concentration is at least 70 % (50-90 %) in both
adult and child populations [15, 22]. In particular, ac-
cording to the data of D. Wahl et al., vitamin D deficien-
cy was found in 23.3 % of adolescents under 18 years
of age living in Southeast China [22]. A UK study revealed
that 70 % of adolescents aged from 14.7 to 16.6 years
were vitamin D deficient [15, 23]. Insufficient intake
of fatty fish and seafood is one of the causes of this vi-
tamin deficiency.

Micronutrient deficiency in the diet of a modern ado-
lescent is an objective reality of the present time. The or-
ganisation of rational nutrition, oriented to adolescent’s
individual health characteristics, is the foundation for re-
ducing deficiencies in essential nutrients.

An assessment of the micronutrient intake of the ru-
ral adolescents’ diet revealed an increased intake of so-
dium. Among rural adolescents in Primorsky Territory,
sodium excess significantly exceeded PRS; 72 % of Omsk
adolescents were found to exceed the recommended
sodium intake standards; about 30 % of adolescents
in the Republic of Belarus prefer to salt their food [24].
The proportion of average daily sodium intake in 12—
17 years old Chinese adolescents exceeded the corre-
sponding intake rate by 94.4 % [25]. The standard of salt
intake in adolescents recommended by WHO experts
should be no more than 5 g/day, which is equivalent
to 2 g of Na [5].

Itis proved that excessive salt intake with food is one
of the leading determinants of the formation of high
blood pressure and the risk of cardiovascular diseas-
es in adulthood [26, 27]. A number of studies have evi-
denced an indirect association of excess salt intake
on the development of excess body weight: each ad-
ditional 1 g of salt increased the volume of fluid drunk
and also led to anincrease in the volume of portions eat-

200



en [27]. In a number of countries, salt intake is several
times higher than the recommended levels, and the ad-
dition of salt to cooked food is part of a family tradition
rather than a physiological necessity [28].

Calcium intake of the adolescents studied was below
the PRS, which may be associated with inadequate intake
of milk and dairy products. Low calcium intake is noted
among adolescents in Penza and the Republic of Adygea
[29]; among adolescents in the Irkutsk Region, calcium
content is two times lower than the PRS for adolescents
of primary school age [18].

One of the main natural sources of iodine for hu-
mans are products of plant and animal origin - milk, eggs,
meat, cereals, vegetables. The Irkutsk Region is an io-
dine-deficient area, and local products cannot fully serve
as a source of sufficient intake of this trace element into
the body. According to WHO recommendations, iodised
salt is used for mass prophylaxis of iodine deficiency,
but despite these measures, a significant deficiency of this
essential trace element is being observed everywhere
among children and adults.

CONCLUSION

The actual nutrition of school-age children remains
currently an urgent topic. The results of the study reveal
that in rural conditions the diet of adolescents is char-
acterised by imbalance in the main macro- and micro-
elements. Low energy values and predominance of car-
bohydrate type of nutrition are observed. Deficiency
of the most important vitamins (A, C, D), as well as micro-
elements (calcium, iodine) has been revealed. Excessive
sodium intake is particularly alarming. Data on the ac-
tual diet of rural adolescents may become an important
component for the development of methodological rec-
ommendations for improving the nutrition of children
and adolescents, followed by health education among
the child population.
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