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U3bbiTouHaa Macca u 0)XUpeHue y CeJibCKUxX Updiates

LWKONbHUKOB poccuitckoi ApkTuku u CeBepa
B 1994-2019 rr.

AWN. Koanos, I'.I'. BepLuybckas

MocKoBCKUI rocynapcTBEHHbIN yHUBEpcKTeT, . MockBa, Poccuitckas Qepepauvs

AHHOTALMA

Beepenue. [lo 2017 r. B PO He cywiecTBoBano eauHbIX KpUTEPUEB OLIEHKU U3BLITOUHOM Macchl Y feTell. B pesynbTate
MH(OPMaLMA 0 PacrpoCTPAHEHWM OKMPEHUA Y LLIKOBHUKOB CEN U MaJlbiX FOPOAO0B 0CTaBanachk parMeHTapHoW. 310 3aTpya-
HSIeT OLiEHKY TEMMOB U3MEHEHWUN B YAANEHHBIX CEBEPHBIX PErMOHaX.

Lenb. Mo eanHoit METOAMKE OLEHUTL pacnpocTpaHeHne M3bbITOYHOM Macchl Tenla v oxxvpenns ¢ 1994 no 2019 rr. y geten
6—17 neT, NPOXMBAOLLMX B CENILCKMX 06/1acTAX HEKOTOPbIX CEBEPHBIX pernoHoB Poccum.

MeTtoapl. [laHHble (non, BO3pacT, Macca W [UIMHA Tena) nosyyeHbl B Xofe NPOPUNAKTUHECKUX MeMULMHCKUX OCMOTPOB
7548 cenbckux peteit 6—17 neT B OAHMX M TexX Xe HaCeneHHbIX nyHKTax B 1994, 1997-1998, 2005-2009 n 2016-2019 rr.
B MypMaHcKoii 06nactu, XaHTbl-MaHcuiickoM aBToHOMHOM okpyre — HOrpe, Pecnybnuke Komm, Komu-llepMsuKkoM okpyre.
BbisiBneHne MHAMBUAOB C M3OLITOYHOM Maccoii Tesia (Mo 3HaYeHUAM MHAEKCA Macchl Tesla) MpoBoAMIM No MeToamke BO3.

Pesynbtartbl. [lonis geTen ¢ M30LITOYHOM Maccon pocnia Bo BCeX JioKaumax. B uenoM, B 1994-1998 rr. usbbiTouHas Mac-
ca peructpupoBanack y 4—7% WwKonbHUKoB (BKtovas oxupenue y 0,6-0,8%), B 2005-2009 rr. — y 7,5-18,7% (oxupeHue
0,9-5,0%), B 2016—2019 rr. — 23,9-26,6% (oxwupenue 7,7-11,9%). CornacHo aaHHbiM 2019 1., no YacToTe BCTpe4aeMocTH
M30bITOYHOM MAcChl LUKOJIbHUKM CEN, MasbIX FOPOA0B, KPYNHbIX MHAYCTPUANbHBIX LEHTPOB M MOCKBbI He pasnnyanuce.

3akniouenue. bricTpoe pacnpocTpaHeHne M3BLITOHHOM MacChl U OXMpEHUA Y feTeit Poccun 0THOCKTCA KO BTOPOMY fe-
catunetnio XXI B. Meorpadmyeckue (ApkTuka, BHeapKTudeckuin Cesep, LleHTpanbHas Poccus) M coumanbHO-3KOHOMUYECKME
(aKTopbl (pa3nnyus B ypoBHe ypbaHU3aLmm) Ha HEraTMBHYI0 AMHAMMKY CYLLLECTBEHHO HE BIIUSIOT.

KnioueBbie cnoBa: MHAEKC Macchl Tena; AeTH; NOAPOCTKU; CeNIbCKOe HaceneHue, yp6a|-w|3auvm.
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Overweight and obesity among rural schoolchildren
of the Russian Arctic and North in 1994-2019

Andrey . Kozlov, Galina G. Vershubskaya

Moscow State University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: There was not enough information on the spread of obesity among schoolchildren in rural settlements and
small towns of Northern Russia in recent years. This study aimed to trace the prevalence of overweight and obesity in children
aged 6—17 years living in rural areas of Northern Russia between 1994 and 2019.

METHODS: Data, including sex, age, body weight, and stature, were collected during regular medical examinations of 7548
children aged 6-17 years living in the rural settlements of Murmansk Oblast, Khanty-Mansi Autonomous Okrug, Komi Republic,
Komi-Permyak Okrug in 1994, 1997-1998, 2005-2009, and 2016—2019. Individual assessments were made using body mass
indices according to the procedures and cutoffs recommended by the World Health Organization.

RESULTS: The prevalence of excess body weight has substantially increased in all localities. It was 4—7% (including 0.6%—
0.8% obesity) in 1994-1998, 7.5-18.7% (obesity 0.9-5.0%) in 2005-2009, and 23.9-26.6% (obesity 7.7-11.9%) in 2016-2019.
As 2019 data showed, no difference was found between schoolchildren residing in rural settlements, small towns, large
industrial centers, and Moscow.

CONCLUSION: A rapid spread of overweight and obesity among Russian children occurred in the second decade of the
21st century. The northern populations encounter this process in the same degree and extent as others. Geographic (Arctic,
non-Arctic North, and Central Russia) and socioeconomic (various levels of urbanization) factors do not play a major role in
that negative dynamics.

Keywords: body mass index; children; adolescents; rural population; urbanization.
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INTRODUCTION

Overweight and obesity spread rapidly in rural areas
worldwide [1, 2]. As many scholars show, populations of the
northern (higher than 60°N) regions are also vulnerable to
this process [3, 4]. For example, 64% of Canada’s Inuit were
overweight or obese [5]. Among middle-aged Greenland Inuit,
the proportion of obese individuals increased from 12.6% in
1993 to 27.3% in 2014 [6]. In 2010, 15.8% of all Greenlandic
children were overweight and 6.8% were obese at school en-
try [7]. According to recent reports, the proportion of children
with body mass index (BMI) above the norm in Greenland
settlements, excluding Nuuk's residents, is 28.8% [8].

Indigenous northerners of Russia also face widespread
fat metabolism disorders [9]. Surveys conducted in the
mid-2010s have reported excessive body weight (including
obesity) in 62%—-63% of the Nenets and Khanty people living
in large settlements or a big city in Northwestern Siberia
(10, 11].

The studies on the prevalence of obesity in the indigenous
adult population of the northern regions of Russia are scarce,
but since different authors use common criteria for excessive
weight, they provide an integrated picture. In children, the
situation is different.

Until the beginning of the 2000s, Russian practitioners
used regional evaluation tables to assess the growth of chil-
dren. Tables were constructed based on the average mea-
surements of children’s body in every region. They also had
updated data every 7-10 years, reflecting the change in the
anthropometric characteristics of the population. It was only
in 2017 that the Ministry of Health of the Russian Federation
recommended using the child growth standards and refer-
ences of the World Health Organization (WHO) for screening
examinations. These circumstances make it difficult to es-
timate the change in obesity prevalence when a researcher
has no access to primary data and should judge using pub-
lished reports. We considered this issue elsewhere [12].

The outcome of the studies where the criteria for over-
weight and obesity were consistent with those of the WHO
growth reference allows us to see the following picture.
Between 1992 and 1998, the percentage of children with
excessive weight in Russia fell from 15.6% to 9.0%, but it
has slowly started to increase. In 1999-2001, the obesity
rate was 5.6% in the rural and 8.4% in urban children aged
6—18 years [13], and in 2004, the prevalence of obesity
among those aged 10-18 years reached 11.1% [14]. A study
conducted in 2010 found that 19.9% of urban children were
overweight and 5.6% were obese. That is, the proportion of
children having BMI above the recommended values reached
22.5% [15].

These reports reflect the situation that has developed in
large urban centers. Information on how childhood obesi-
ty spreads in rural settlements and small towns remained
fragmented, making the assessment of the rate of change in
remote northern regions difficult. Thus, our data collected for
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some years in the same settlements and processed by the
common protocol enlightens the picture.

This study aimed to assess the prevalence of over-
weight and obesity in children aged 6—17 years living in rural
areas of some northern regions of the Russian Federation
from 1994 to 2019.

MATERIALS AND METHODS

The main data were collected during annual medical
check-ups of children aged 6-17 years living in Murmansk
Oblast, Khanty-Mansi Autonomous Okrug-Yugra (KMAO),
Komi Republic, and Komi-Permyak Okrug (KPO) in Perm
Krai. Additionally, in KPO and KMAQ, information about
schoolchildren in administrative centers of the districts of
Kudymkar (population 30904 in 2019) and Berezovo (7050
inhabitants) were collected. From 1994 to 2019, data were
collected subsequently in the same localities and schools
in a region.

The map in the Fig. 1 shows the localization of the data
collection sites. The ethnic composition of the study groups
is shown in Table 1. The number of participants by the year
of data collection is presented in Table 2. The total number
of participants is 7548.

No data are available on the ethnicity of schoolchildren
in Lovozero (Murmansk region) for 2016, but in 1997, ethnic
Sami accounted for 69%, and in 2005, they made up 60%

Puc. 1. leorpaduyeckoe nonoxeHne mect cbopa faHHbIx. Lndpa-
MW 0bo3HayeHbl MecTa cbopa faHHbIX Ha Tepputopusx: 1 — Pec-
nyonuka Komu; 2 — Komu-Tepmsaukuii okpyr (MepMcKuin Kpait);
3 — XaHTbI-MaHcuitcKuiA aBTOHOMHBIW oKpyr — Hrpa.

Fig. 1. Geographic locations of data collection sites. Numbers
depict data collecting localities: 1 — The Komi Republic; 2 —
Komi-Permyak Okrug (Perm Krai); 3 — Khanty-Mansi Autonomous

Okrug - Yugra.
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Tabnuua 1. ITHUuecKmii cocTaB 06cneLoBaHHbIX Fpymn
Table 1. Ethnic composition of the study groups

Residence Ethnic composition

Murmansk Oblast, Lovozero settl. Sami, Komi, mixed

Khanty-Mansi Autonomous Okrug,
rural settlements

Khanty, Mansi

Khanty-Mansi Autonomous Okrug, ~ Mixed

Berezovo town

Komi Republic, Kortkeros
and Palevitsy settlements

Komi (Zyrian)

Komi-Permyak Okrug, rural
settlements

Komi-Permyak, mixed

Komi-Permyak Okrug, Komi-Permyak, mixed

Kudymkar town

of the study participants. Among those under examination
in Komi Republic, >90% were Komi. Moreover, 82% of the
study participants in the rural areas of KMAQ belong to
the indigenous peoples of the North (Mansi, 52%; Khanty,
30%); 18% are representatives of other ethnic groups, main-
ly Russians. The medical records on the schoolchildren of
the Berezovo town (KMAO) did not contain information about
ethnicity. However, according to an estimate based on data
from Russian Statistical Agency [16], approximately 95% are
of non-indigenous descent and approximately 5% are ethnic
Mansi, Khanty, or Nenets. In Komi-Permyak Okrug, based
on the school archive records, 85% of the students of rural
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schools were ethnic Komi-Permyaks, whereas in Kudymkar,
it was 59% (we do not have data on the ethnicity of our study
participants).

In those examinations where the ethnicities of the par-
ticipants were known (Lovozero, 1997 and 2005; Komi-Per-
myak Okrug, 1994 and 2009; Khanty-Mansi AO, 2019), we did
not reveal significant differences in body weight estimates
between the representatives of the indigenous and non-in-
digenous populations [17, 18]. In this study, we disregard
ethnicity and only consider the region of residence. However,
we keep in mind that the rural groups in our study have eth-
nic specificity.

The data set was formed by total population sampling. The
number of participants is shown in Table 2. Measurements
were taken according to the WHO procedure [12, 19]. In the
first half of the day, in school medical facilities, the participants,
while wearing light clothes, underwent direct weight and height
measurements using a calibrated medical scale (resolution
0.1 kg) and anthropometer (resolution, 0.1 cm).

The WHO-recommended method and reference BMI va-
lues for children aged 5-19 years [19] were used to estimate
the individual weight status. According to this technique, each
BMI value undergoes standardization, i.e., transformation
into a Z-score, using the reference standard deviation (SD)
and median (M) for the appropriate sex and age group:

Z=(BMI - M)/SD

Then, depending on the range in which the Z-score value
fell, an estimate on the individual weight status is obtained
according to the following rules:

Tabnuua 2. Pasmepbl BLIOOPOK M0 rofaM UcciefoBaHWi (LLKONbHUKK 6—17 neT)
Table 2. Number of participants by year of data collection (schoolchildren aged 617 years)

Number of participants

Residence Region Year Sex

v = Total

Rural settlements Komi-Permyak Okrug 1994 169 186 355
1998 355 435 790

2009 293 269 562

2019 245 262 507

Komi Republic 2008 216 250 466

2018 283 270 553

Murmansk Oblast 1997 177 174 351

2005 165 168 333

2016 108 114 222

Khanty-Mansi AO 2019 115 128 243

Administrative Komi-Permyak Okrug, Kudymkar 1994 147 165 312
centers (towns) 2009 370 349 719
2019 661 633 1294

Khanty-Mansi AQ, Berezovo 2019 408 433 841

DOl https://doiorg/10.17816/humecol08116
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-2<Z<1,normal;
1 <Z <2, overweight;
Z > 2, obesity.

Hereinafter, we use the term excessive body weight to
refer to the combined weight class that includes overweight
and obesity estimates.

As far as the individual estimates account for the sex
and age of a participant, we can characterize a region- and
time-specific study group by the percentage of participants
falling into the mentioned weight ranges (classes).

The authors obtained body height and weight data by ei-
ther measurements or copying from schoolchildren’s medical
records. A comparison of the weight class frequency distri-
butions in the measurement- and record-derived data study
groups in the Murmansk region and the Komi Republic (2016
and 2018, respectively) did not reveal significant differences
in the ranking results (in both cases, p >0.51). In our analy-
sis, we combined data measured and extracted from medical
records).

Statistical analysis consisted of group comparison using
the Chi-square test adjusted for maximum likelihood. The
significance level was set at 0.05.

RESULTS

The prevalence of overweight and obesity in children aged
6—17 years living in rural areas of the Murmansk region,
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Khanty-Mansi AO, Komi Republic, and Komi-Permyak Okrug
of Perm Krai are presented in Table 3.

The proportion of children with excessive body weight has
increased over time in all the locations. As shown in Table 4,
in the 1990s, 4%—7% of schoolchildren had BMI above the
norm; in the 2010s, the percentage increased substantially
in all localities. By the end of the second decade of the 21st
century, 23%-26% of the children aged 6—17 years living in
the northern regions of the Russian Federation were over-
weight or obese.

The prevalence of excessive body weight and obesity by
the year of data collection are presented in Table 4.

A comparison of data sets collected at a close time (less
than a decade) revealed no considerable differences between
the regions, except for the cases when the prevalence of
obesity in 2005-2009 was lower in Lovozero settlement of
the Murmansk region (0.9%) than in the Komi Republic (5%)
and Komi—Permyak Okrug (3.3%, p <0.05 in both cases). In
2016-2019, it was virtually higher in Kudymkar town (KPQ)
than in Berezovo town of KMAO (10.2 and 7.9%, respectively,
p=0.058).

The materials collected in Komi—Permyak Okrug and
Berezovo districts of Khanty-Mansi AO allowed us to consid-
er the differences between children living in settlements and
administrative centers of the rural areas (Table 3).

In Komi-Permyak Okrug, there were no such differences
in the percentage of either overweight or obese participants

Tabnuua 3. YacTota nposBneHni M3bLITOYHOM Macchl Tena Y LUKONbHUKOB 6—17 NneT B ceBepHbIX pernoHax Poccuiickoi ®epepaumn (B

npoueHTax, 6e3 y4éTa ITHUUECKOI NPUHAZNEKHOCTH)

Table 3. Prevalence of excessive body weight among children aged 6—17 years in the northern regions of the Russian Federation (per cent,

disregarding ethnic belonging)*

Body weight, by classes, %

Years Region, residence 1 2 1+2
Overweight Obesity Excessive

1994 KPO, rural settl. 3.4 0.6 4.0

KPO, Kudymkar town 6.4 0.6 7.0

1997-1998 Murmansk Obl., Lovozero settl. 3.9 0.8 4.7

KPO, rural settl. 6.3 0.6 6.9

2005-2009 Murmansk Oblast, Lovozero settl. 6.6 0.9 15

Komi Republic, rural settl. 13.7 5.0 18.7

KPO, rural settl. 1.7 33 15.0

KPO, Kudymkar town 8.9 4.0 12.9

2016-2019 Murmansk Oblast, Lovozero settl. 16.2 1.7 23.9

Komi Republic, rural settl. 17.4 9.2 26.6

KMAQ, rural settl. 1.1 1.9 23.0

KMAQ, Berezovo town 17.7 1.9 25.6

KPO, rural settl. 17.8 8.3 26.1

KPO, Kudymkar town 14.6 10.2 24.8

* Abbreviations: KMAQ, Khanty-Mansi Autonomous Okrug; KPO, Komi-Permyak Okrug.

D0k https/ /doiorg/10.17816/humeco108116

361



ORIGINAL STUDY ARTICLE

Vol 29 (5) 2022

Exologiya cheloveka (Human Ecology)

Ta6nuua 4. Yactota nposBieHuit U3bbITOYHON Macchl Tefa W 0XMpeHus y aeteii 6—17 neT no rofaM obcnefoBaHus
Table 4. Prevalence of excessive body weight and obesity in children aged 6—17-years by year of data collection

Site, year Sasrir;zle EX;?:?;;E Eﬁ?dy p* Obesity, % p*

Komi-Permyak Okrug, rural settl. 1994 355 4.0 — 0.6 —
1998 790 6.9 0.039 0.6 0.889
2009 562 15.0 0.001 33 0.001
2019 505 26.1 0.001 8.3 0.001

Komi-Permyak Okrug, Kudymkar town 1994 312 7.0 — 0.6 —
2009 719 12.9 0.004 4.0 0.001
2019 1292 24.8 0.001 10.2 0.001

Murmansk Oblast, Lovozero settl. 1997 351 4.7 — 0.8 —
2005 333 75 0.103 0.9 0.946
2016 222 23.9 0.001 7.7 0.001

Komi Republic, rural settl. 2008 466 18.7 — 5.0 —
2018 553 26.6 0.003 9.2 0.008

* Significance of the difference from the value in the previous line.

in all three consecutive data sets for 1994, 2009, and 2019
(p>0.11in all cases).

In 2019, excessive weight was roughly equally prevalent
among the children from settlements and Berezovo town of
Khanty-Mansi AO (p=0.42), although the former had a higher
rate of obesity cases than towners, with the level of signifi-
cance close to the critical value (11.9 and 7.9%, respectively,
p=0.055).

DISCUSSION

Our observations affirm that overweight and obesity in
children spread rapidly in rural areas of northern parts of
Russia (Tables 3 and 4). The changes were occurring simul-
taneously in various geographically remote areas such as
Murmansk Oblast and the Komi Republic, which belong to
the Barents region, Komi-Permyak Okrug in the northern

Urals, and Khanty-Mansi AO in the north of Western Sibe-
ria. The prevalence of excessive body weight in 1994-1998
was 4%—-7% (including obesity 0.6%—-0.8%); in 2005-2009, it
became 7.5%-18.7% (including obesity 0.9%-5.0%), and in
2016-2019, it further increased to 23.9%-26.6% (including
obesity, 7.7%-11.9%).

Comparing our results with the conclusions of other re-
searchers is difficult because of the lack of no uniform na-
tional criteria for children’s growth assessment in Russia until
recently [12]. According to technically commensurable data,
16.40% of children towners in KMAO had BMI above the norm
in 2009 [20]. Moreover, 18.5% of children living in rural settle-
ments in the Arkhangelsk region had excessive body weight
in 2010 [21]. Both of these estimates are close to the values
obtained in the current study for the settlement residents of the
Komi Republic in 2008 (18.7%, Table 4). Our findings are also
in concert with the figures reported for children living in Nordic

Tabnuua 5. YactoTa nposiBNeHNi U3BbITOYHON MacChl M 0XKMPEHUS Y LIKOJbHUKOB . MockBel, T. MepMu, r. KyabiMKkapa u cén Komu-lep-

MALKOro oKpyra

Table 5. Prevalence of excessive body mass and obesity in schoolchildren of Moscow, Perm, Kudymkar (KPO small town), and rural

settlements of KPO
Locality Population (in thousands) | Sample size (N) | Excessive (incl. obesity), % Obesity, %
Moscow City (COSI, 4% round) ' 12655.1 2162 24.7 8.4
Perm City 2 1049.2 748 23.4 6.9*
Kudymkar town (Perm Krai) 29.8 1294 248 10.2*
Settlements (KPO, Perm Krai) 1.3 507 26.1 8.3

1 — [24] (7-year-old, sexes combined, assessment made under condition of equal proportion of boys and girls.

2 — M. Otavina (2021), personal data
* — Difference between two values is significant, p=0.012

DOl https://doiorg/10.17816/humecol08116
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countries that are part of the Barents Region. In the NordChild
2011 cross-sectional survey, 16.5% of Finnish and 15.3% of
Norwegian children aged 2-17 years were overweight or
obese [22]. According to 2013 Global Burden of Disease Study,
at least 20% of individuals aged <19 years in developed coun-
tries have bodyweights above normal [23]. Our data obtained in
20162019 comply with this assessment (Table 3).

In the present study, the prevalence of overweight and
obesity are close in children living in rural settlements and
neighboring small towns (Table 3). We previously repor-
ted on the similarity in the distribution of weight classes in
schoolchildren living in rural settlements and large industrial
centers in Perm Krai (2005-2009), Arkhangelsk (2010), and
Murmansk (2012-2016) regions [21]. Data obtained in 2019
made it possible to compare the prevalence of overweight
and obesity in school-age children in Moscow (largest city
in Russia), Perm (main city of Perm Krai), the small town
of Kudymkar, and small settlements of Kudymkar district of
Perm Krai (Table 5). Pairwise comparisons revealed no sig-
nificant differences in the prevalence of excess body weight
(p>0.3 in all the cases). The obesity level in Kudymkar town
(10.2%) was higher (p=0.012) than that in Perm City (6.9%).
It was the only instance of significant difference.

The study results not only enlighten the particular region-
al situation. Up to the beginning of the 2000s, some Russian
scholars supposed that the indigenous people of the North
were physiologically protected from fat metabolism disor-
ders, including obesity [25]. Our observations over the last
20-25 years deflate this view. Excess weight among Russian
children is almost equally prevalent in the populations of var-
ious geographic areas (Arctic, non-Arctic North, and Central
Russia) irrespective of the type of residency (settlement,
small town, large urban center, and metropolis).

Environmental specifics of the North even heighten the
risk of obesity in children. Long winters, low temperatures,
and harsh winds limit the time children spend outside, which
lead to restricted physical activity [26]. The deficit in natural
light during long northern winters may trigger seasonal af-
fective disorder, which is associated with carbohydrate cra-
ving [27]. Concurrently, the consumption of carbohydrates in
the northern regions of Russia has considerably increased,
in amount and variety, over the past 30 years. The recent
type of nutrition, contrasting to traditional diets, is a risk fac-
tor for the development of overweight and metabolic disor-
ders [28]. From an evolutionary perspective, as sugars were
scarce in the northern environment, the pressure of selection
to support the activity of disaccharidase enzymes was weak.
Consequently, the carriers of the alleles that determine a re-
stricted production of lactase, trehalase, sucrase-isomaltase,
and salivary and pancreatic amylase are in a high frequen-
cy in the northern populations. Given the high availability of
dietary carbohydrates, such genotypes increase the risk of
obesity, including in childhood [29, 30].

The environmental, nutritional, and genetic risks of meta-
bolic disorders are at play simultaneously in modern indigenous
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northern populations. This supposition requires further investi-
gation. The groups need closer attention from doctors, nutri-
tionists, age physiologists, and healthcare providers.

CONCLUSION

A rapid spread of overweight and obesity among Russian
children appertains to the second decade of the 21st century.
The northern populations are subjected to this process to the
same degree and extent as others. Geographic (the Arctic,
non-Arctic North, and Central Russia) and socioeconomic
(various levels of urbanization) factors do not play a major
role in that negative dynamics.

A0NOSTHATENIbHAS UHDOPMALIUA /
ADDITIONAL INFORMATION

Bknap aBTopoB. 06a aBTOpa COBMECTHO 3aflyMaiu UCCeL0BaHMe,
OpraH130Banv v NpoBenn cbop AaHHbIX, CTaTUCTUYECKY 0bpaboT-
Ky ¥ aHanu3, 0bCyaunm nomyyeHHble pesynbTatbl. CTaTbs HanucaHa
A. KoznosbiM npu yuactum I, BepLuybekon. Bee aBTopel noaTsepx-
[Lalo0T, YTO WX aBTOPCTBO COOTBETCTBYET MEXLYHAPOAHLIM KpUTEpH-
am ICMJE (Bce aBTOpbI BHEC/IM 3HAUMTENbHBINA BKNAA B pa3pabotky
KOHLLENLMK, UCCNef0BaHme U NOATOTOBKY CTaTbW, MPOYUTaM v 0f0-
BpVAM OKOHYATENbHBIA BapuaHT nepes, nybnvkaumen).
®uHaHcupoBaHue. lcciefoBaHve NpOBEAEHO B paMKax Ha-
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