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Beedenue. Lleav nacmosiujeeo uccae0o6anus: u3yuums 6pemMeHHyI0 OUHAMUKY NOKa3amenel Hcupoomaodicerus @ 00HOPOOHOU NO COUUANLHO-IKOHOMUUECKOMY
cmamycy epynne Moa00€xcuU, a makaice OYeHUms NepcneKmugsl pacnpocmpanenus paauiHoIX 3a004e8aHUll, ACCOUUUPOBAHHIX C NOBBIUEHHOL MACCOll meaa.
Mamepuaavt u memoowt. Hcnoaviogansl pe3yavmamsl uccaedosamenscko2o npoekma «Maccoguiii anmponomempuueckui MOHUMOPUHE NApamempos gu-
3UHecK020 passumus cmyoenmoe», coopaunsie ¢ 2000—2018 ee. na 6aze MTY umenu Jlomonocosa. bouiu obcaedosanst 6oaee 6400 uenosex (2971 wnowa u
3418 desywex 6 sospacme 17— 18 nem), paccuumanst 0cHO8Hble cmamucmuyeckue napamempst undexca maccol meaa (UMT), a makace wacmomot 6cmpe-
4aemMoCmuy NOHUNCEHHO20, NOBIUEHHO20 JCUPOOMAOJICEHUs U odcuperus. [Lna pacuéma cmenenu 0J4CUpeHus Mbl UCHOAb306AAU CPAGHEHUE CO CIMAHOAPMAaMU,
paspabomannvimu BO3: uzbvimounas macca meaa onpedensiemcs npu OmKAoOHeHuu om cpedneeo 3nauenus na 1 SD cmandapmmoii évibopku, oxcupeHue onpe-
deasinocy npu omkaoneruu bonee wem na 2 SD cmandapmHoil 8b100pKU 045 COOMEeMCMBYUE20 803pacma.

Pesyavmamot. 3a uzyuennwiii hepuod epemenu cpeonue snavenus UMT, 5-ii u 15-ii nepyenmuau umenu caadylo HOAONCUMENBHYIO 8DEMEHHYIO OUHAMUKY.
85-it u 95-ii nepuenmuau npodemMoHCcMpuUpPo8asUu OOALULYIO CKOPOCMb YBeauHeHUs: 3Ha4eHull, 0c00eHHO 6 epynne degyuiek. 3a nociednue 19 arem uacmoma
8CmpeuaemMocmu NOBbIUEHHO20 JHCUPOOMA0NCeHUs cpedu desyuiek eo3pocaa ¢ 5,2 do 10,5%; a oxcuperust — ¢ 1,7 0o 4,6%. Jns roHoweil He Habaodaemces 0o-
CMOBEPHOR0 YBeaUHeHUs YACHOM 8CMPeUaemMocmy NOGbIUEHHO20 JHCUPOOMAOICEHUS 3a USVHEHHbLI OMPEe30K 8PeMeHl.

Saxarouenue. /s npogurakmuru XpoHuueckux 3a001e6aHuUil, ACCOUUUPOBAHHBIX ¢ NOBBIUEHHBIM HCUPOOMAOICCHUEM, NPU MACCOBbIX 00CAe008AHUIX HACE-
JNeHUsL 8AXNCHO YOensimb GHUMAHUE He MOAbKO CPEOHUM 3HAEHUAM PA3AUMHbIX NOKA3amenell JCUpoomaodiceHus, HO U U3yHams pacnpoCmpanénHocmy KpaiuHux
sapuanmos pacnpedenenus. Pocm wacmom ecmpeuaemocmu 60avuux 3nauenuit UMT cpedu degywex 17— 18 rem o3nauaem, umo 6 nepcnexmuee oyoem nogwi-
Wamucs puck pazgumusi cepoevHo-cocyoucmulx 3a601e8anuil u opyeux npodaem co 300p08bem, C8A3AHHBIX ¢ HAPYUEHUEM PedCUMA NUMAHUs U 00pa3a JHCU3HU.
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Introduction. The aim of the study. The investigation of the time-related dynamics of adiposity parameters in a socially and economically homogenous group of
young people. To determine the pattern of change in their health parameters and assess the prevalence of different diseases associated with increased body weight.
Materials and methods. This study used the research titled "Massive anthropometric monitoring of physical development parameters of children, teenagers, and
students" conducted from 2000 to 2018. The body mass index (BM1I) of more than 6,400 students aged 17- 18 years (2,971 young males and 3,418 young females)
was examined. Then, we calculated the prevalence of underweight, overweight, and obesity among them. To determine the degrees of obesity, we compared the BM1
values in our study with the World Health Organization's BMI ranges for corresponding age.

Results. Over the study period, the mean BMI values and 5" and 15" BMI percentiles were characterized by weak positive time-related trends. Furthermore, 85"
and 95" percentiles demonstrated a higher rate of increased data values (female students). From 2000 to 2018, the prevalence of overweight among female students
increased from 5.2% to 10.5%, and that of obesity rose from 1.7% to 4.6%. For male students, no significant increase occurred in the overweight prevalence.
Conclusions. To prevent chronic diseases associated with increased fat mass, attention should be paid to the mean values of different overweight parameters and the
prevalence of extreme meanings in extensive population observations. Increased BMI among young females aged 17- 18 years implies their possible elevated risk of
cardiovascular diseases and other associated disorders later in life, related to nutrition disorders and lifestyle.
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BBenenne

WzydyeHne XapaKTepUCTUK KUPOOTIOXKEHUS SIBJISICTCSI OMHUM
U3 BEOyIIMX HaMpaBIeHU COBPEMEHHBIX MOP(hOJIOTMYECKUX UC-
CJIeIOBaHMIA, TIOCKOJIbKY 3HAYMTEIbHOE OTKJIOHEHUE OT HOPMBI B
CTOPOHY TOHMKEHHOI WJIM TTOBBIIIEHHON MacChl Tejla MPUBOIUT
K mpobJieMaM co 3I0pOBbEM Ha MPOTSLKEHUU Beeil »kusHu [1, 2].
[To pesymbrataM wucciaeqoBaHMil, Oojee 2,8 MMUIMOHA YeJIOBEK
€XeroHO YMHUpAIOT B pe3yJbTaTe 3a00JeBaHUI, aCCOLMUPOBaH-
HBIX C TTOBBIIIEHHBIM KUPOOTIOKEHNEM, TAKMUX KaK 3a00JIeBaHUs
CepIeYHO-COCYIUCTOM CHUCTEMBI, IMAa0eT, paKoBbIe 3a00JIeBaHMUS,
3a00s1eBaHUSI OMOPHO-ABUTaTeIbHOrO anmnapara |3, 4]. CornacHo
nccaenopanusiM GI'BYH «DUILl nutaHus M GUOTEXHOJOTUN»,
«II0JIOBMHA BCEl CTAlIMOHAPHOM ITOMOIIY TTPUXOAMTCS Ha 0oJie3-
HM, CBSI3aHHBIE C HEMTPaBWJIbHBIM ITUTaHueM» [S]. Ho u HemocTtaTok
MAaCCHI TeJIa TAKXKe MOXET BbI3BIBATH ITPOOIEMBI CO 310POBLEM [6].

Bospact 17—18 net siBisieTcss KpUTUYECKUM J1JIsl TTOHUMAaHMS
MpOLIECCOB B3pociaeHUusl U popMUupoBaHust 1eHUHUTUBHOIO CO-
CTOSIHUSI BCEX CHUCTeM opraHmsma. IMEHHO B 3TO BpeMmsl IIpo-
HUCXOIUT MOCTMXKEHME OKOHYATEJbHBIX 3HAYEHMI IUIMHBI Teja.
Wunexkc macenl Tena (MMT) TpaguliMOHHO MCTIONIBb3YETCS B Ka-
YeCTBE OCHOBHOIO ITOKa3aTessl NI MOHMTOPMHTA COCTOSTHUS
(GU3MYEeCKOro pa3BUTHUSI U KOHTPOJISI 3M0POBbsSI HACEJEHMSI, eTo
M3MEHEHUS OTPaKaloT IMHAMUKY Pa3BUTHS MBILIEYHOM U JKUPO-
Boit Macchl |7, 8]. B aToM Bo3pacte Hab101al0TCsI HAMOOJIbILIME
TEMITBI YBEJTMUEHUSI MACCHI TeJIa CPEIM JIIONCH, yKe 001aaaroImx
MOBBIIIEHHBIM XUPooTIoXeHeM [9]. [Tpu aToM Haamumre JInIII-
Hero Beca B Bo3pacte 17—20 j1eT MOXKET IMPUBECTU K MOXKU3HEH-
HOMY TOBBILIEHHOMY JKMPOOTIOXKEHUIO VI OKUPEHUIO [6].

W3yueHune muHaAMUKM ToOKa3aTesiel KUPOOTIOKEHMST B CTa-
OMJILHOM M ONHOPOIHOM MO COLMATbHO-3KOHOMUYECKUM MO-
KazaTejsiM TPYIIe MOJIOAEXU HOAET BO3MOXHOCTH OLIEHUTh
MEepCINeKTUBbl PACIPOCTPAHEHUSI PAa3IUYHbBIX 3a00eBaHM, ac-
COLIMMPOBAHHBIX C TTOBBIIIEHHOW MacColi Tena.

Marepuajnbl 1 METOAbI

AHTpOTIOMETpPUYECKHNE TTapaMeTphl CTYyIeHTOB ObLIN cobpa-
HBI Ha Kadeape aHTPOMOJOTUM B COOTBETCTBUU C MCCIIEI0BA-
TeJbCKUMU MPOEKTaMu Mo pykoBoacTBoM M.A. Heramesoii ¢
2000 1o 2018 r.

3a 19 ner paboThl mpoekTa ObUIM oOcienoBaHbl 6oee 7000
CTY/IEHTOB MepBOro Kypca. B UTOroByto BIOOPKY ObLIM BKJTIOUE-
HBI CTYIEHTHI B Bo3pacTe 17—18 5ieT, KoTopble COOTBETCTBOBAIN
KPUTEPUSIM BKJTIOUEHUSI: CJIABSIHE MO STHUYECKOW MpUHALIexX-
HOCTM (COTJIACHO KPUTEPUIO CaMOOIIPENeSIeHUs), PONUBITUECS
M BCIO XXU3Hb MPoXUBIIKME B MOCKBe, 0e3 aHOpeKCHH, OepeMeH-
HOCTH, OCTPBIX WJIM XPOHUYECKUX 3a00JIeBaHUI OMOPHO-IBM-
raTeJIbHOTO ammapaTa, NMpodecCHOHANBHBIX 3aHSTUN CTIOPTOM,
MCITOIb30BaHUS JIEKAPCTB, MPUBOMAIIMX K M3MeHeHusmM MMT
WY HapyIICHUSIM CepAeIHO-COCYINCTOM CUCTeMbl. B nTorosyio
rpymity Botén 2971 tonoma u 3418 nesymrek (tabm. 1). st Tod-
HOI OLIEHKM ToKa3aTresieil paclpoCTPaHEHHOCTU CTEIIEHU OXKH-
PEHUST Mbl YCPEHSUIM BO3PACT PECIOHIECHTOB TaKUM O0pa3oM,
4TOOBI K 17-71eTHMM ObLINM OTHECEHBI BCE JIIOAM B Bo3pacte ot 16,5
no 17,5 rona; a k 18-etHuM Bce B Bo3pacte ot 17,5 no 18,5 roaa.

CryneHTHI-TIepBOKypcHUKH MIY mMeHnn JloMmoHOCOBa, po-
JUBIIMECS] U BCIO >KU3Hb MPOXUBLIME B MOCKBE, OTHOCSITCS K
COLMAIBHOMY KJIacTepy, OMPEAESIOIEMY COLMATbHOE U 9KOHO-
MUYECKOe TTOJIOKEeHIE, KOTOPbIe OCTAIOTCS CTAOMIHLHBIMU Ha TIPO-
TSDKEHUM HECKOJIBKUX JIET. DTO MO3BOJISIET MPEANOIOXKUTh, YTO HA
TPOTSDKEHUY BCETO TTepro/a TPOBEICHST 00CIIeIOBAHMSI COITUAITb-
HO-3KOHOMMYeCKHe (haKTOPbI BHIOOPKU OCTAIOTCS HEM3MEHHBIMU.

Introduction

Adiposity characteristics, which affect body mass-dependent
causes of lifelong health problems, are among the primary sub-
jects of modern morphological studies [1, 2]. More than 2.8 mil-
lion people die annually due to overweight-related diseases, such
as cardiovascular diseases, diabetes, cancer, and musculoskeletal
disorders [3, 4]. According to modern research in the Scientific
Research Institute of Nutrition, “about half cases in the hospital
are treating diseases associated with malnutrition” [5]. However,
body mass deficiency can also cause health problems [6].

The age range of 17-18 years is a critical development stage that
helps understand maturation processes and the definitive forma-
tion of all systems in the human body. During this period, the final
body length is achieved. Body mass index (BMI) is traditionally
used as a primary index for monitoring physical and human health.
BMI changes reflect the dynamics of muscle and fat mass develop-
ment [7, 8]. At this age range, the maximal weight increase rates
are observed in individuals with increased weight [9]. Hence, being
overweight at the age of 17-20 years can lead to lifelong weight gain
and obesity [6].

Studying the dynamics of obesity parameters in a youth group
with stable and homogenous socio-economic characteristics helps
determine the pattern of change in health parameters and assess
the prevalence of different overweight-related diseases. Therefore,
this study aimed to investigate time-related dynamics of adipos-
ity parameters in a socially and economically homogenous group
of young people aged 17-18 years and to determine the pattern of
change in health parameters.

Materials

Anthropometric indices of freshmen and sophomores at the
Moscow State University (MSU) have been stored in the database
of the Department of Anthropology since 2000. The database is in
accordance with the general research project led by Prof. Marina
A Negasheva.

Over 19 years of project implementation, more than 7,000
first-second-year students were examined. The final group includ-
ed students aged 17-18 years who met the inclusion criteria: Slavs
and Moscow city inhabitants without anorexia, pregnancy, acute
or chronic diseases, professional sports, the use of drugs that lead
to changes in body mass index (BMI) or impaired cardiovascular
function. The final sample consisted of 2,971 male students and
3,418 female ones (Table 1). To calculate the prevalence of obesity
precisely, we regarded all students aged 16.5-17.5 years as 17-year-
olds and those aged 17.5-18.5 years as 18-year-olds.

First-year students of Lomonosov Moscow State University,
who were born and have lived all their life in Moscow, are de-
termined by a particular social cluster that defines the social and
economic situation, which remain stable for several years. This
suggests the socio-economic factors of the sample to remain un-
changed throughout the entire period of the survey.
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Ta6bnunma 1 Table 1
PacnpenesieHue BbIOOPKH CTYEHTOB MO FOAY 00CJIeJ0BAHUS U Oy Distribution of participants included in the study during
3a 19-aernnii nepuox (2000—2018 rr.) the 19-year period (2000—2018)
Bospacr, Onomm JleBymiku Year Age Young males Young females
Ton et Cpemnsis UMT Cpemnsis UMT ofthe | v oors Mean BMI Mean BMI
n (£95% CI) n (£ 95% CI) study n (£ 95% CI) n (£95% CI)
2000 17 94 21.76 91 20.51 2000 17 94 21.76 91 20.51
(21.04—-22.49) (20.01-21.02) (21.04—-22.49) (20.01-21.02)
18 27 18 20
Bcero 114 118 Total 114 118
2001 17 164 20.99 162 20.47 2001 17 164 20.99 162 20.47
18 88 (20.57-21.4) 77 (20.12-20.82) 18 88 (20.57-21.4) 77 (20.12-20.82)
Bcero 203 214 Total 203 214
2002 17 259 21.51 273 20.5 2002 17 259 21.51 273 20.5
18 50 (21.19-21.83) g7  (20.22-20.77) 18 50 (21.19-21.83) g7  (20.22—-20.77)
Bcero 309 360 Total 309 360
2003 17 304 21.35 350 20.57 2003 17 304 21.35 350 20.57
18 111 (21.07-21.63) 158  (20.35-20.8) 18 111 (21.07-21.63) 58  (20.35-20.8)
Bcero 415 508 Total 415 508
2004 17 84 21.8 168 20.47 2004 17 84 21.8 168 20.47
18 0 (21.14-22.46) 41  (20.15-20.78) 18 0 (21.14-22.46) 41  (20.15-20.78)
Bcero 84 209 Total 84 209
2005 17 252 21.5 188 20.57 2005 17 252 21.5 188 20.57
18 47 (21.13-21.87) 409  (20.17-20.96) 18 47 (21.13-21.87) 49  (20.17-20.96)
Bcero 299 228 Total 299 228
2006 17 123 22.24 148 21.18 2006 17 123 22.24 148 21.18
18 35 (21.7-22.78) 50  (20.78-21.59) 18 35 (21.7-22.78) 50 (20.78-21.59)
Bcero 158 198 Total 158 198
2007 17 168 22 170 20.99 2007 17 168 22 170 20.99
18 37 (21.53-22.48) 43 (20.6—21.39) 18 37 (21.53-22.48) 43 (20.6—21.39)
Bcero 205 213 Total 205 213
2008 17 86 22.18 109 21.09 2008 17 86 22.18 109 21.09
18 3 (21.63-22.74) 54  (20.53-21.65) 18 32 (21.63-22.74) 54  (20.53-21.65)
Bcero 118 163 Total 118 163
2009 17 42 21.76 61 20.83 2009 17 42 21.76 61 20.83
18 16 (20.98-22.55) ¢  (20.29-21.37) 18 16 (20.98-22.55) ¢  (20.29-21.37)
Bcero 58 87 Total 58 87
2010 17 60 21.81 56 20.54 2010 17 60 21.81 56 20.54
18 42 (21.18-22.44) 49  (20.03—21.06) 18 42 (21.18-22.44) 49  (20.03—21.06)
Bcero 102 105 Total 102 105
2011 17 70 22.12 61 20.90 2011 17 70 22.12 61 20.90
18 39 (21.57-22.66) 53 (20.4-21.4) 18 39 (21.57-22.66) 57 (20.4-21.4)
Bcero 158 138 Total 158 138
2012 17 67 22.28 47 21.24 2012 17 67 22.28 47 21.24
18 129 (21.87-22.69) 159 (20.86—21.63) 18 129 (21.87-22.69) 159 (20.86—21.63)
Bcero 196 206 Total 196 206
2013 17 49 22.61 61 21.4 2013 17 49 22.61 61 21.4
18 132 (22.08-23.14) 142 (20.96—21.83) 18 132 (22.08-23.14) 142 (20.96-21.83)
Bcero 181 203 Total 181 203
2014 17 27 22.01 36 22.17 2014 17 27 22.01 36 22.17
18 35 (21.15-22.88) 65 (21.43-22.9) 18 35 (21.15-22.88) 45 (21.43-22.9)
Bcero 62 101 Total 62 101
2015 17 20 23.08 13 20.95 2015 17 20 23.08 13 20.95
18 112 (22.43-23.73)  1p3 (20.41-21.49) 18 112 (22.43-23.73) 13 (20.41-21.49)
Bcero 132 136 Total 132 136
2016 17 13 21.7 14 21.1 2016 17 13 21.7 14 21.1
18 69 (21.11-22.28) 75  (20.53-21.67) 18 69 (21.11-22.28) 75  (20.53-21.67)
Bcero 82 89 Total 82 89
2017 17 9 22.2 10 21.1 2017 17 9 22.2 10 21.1
18 40 (21.31-23.08) 46  (20.28-21.92) 18 40 (21.31-23.08) 46  (20.28-21.92)
Bcero 49 56 Total 49 56
2018 17 9 22.02 12 21.65 2018 17 9 22.02 12 21.65
18 36 (21.1-22.94) 74 (20.93-22.37) 18 36 (21.1-22.94) 74 (20.93-22.37)
Bcero 45 86 Total 45 86
Bcero 2970 21.84 3418 20.86 Column Total 2970 21.84 3418 20.86
00CIIeI0OBaHHBIX (21.73-21.96) (20.76—20.96) (21.73-21.96) (20.76—20.96)

IMMpumevanue. CI — noeeputenbHblit nHTepBa; UMT — uHaekc

MaccChbl T€JIa.

Note. CI— confidence interval; UMT — body mass index.
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Bce ctyneHThl nmoanucanu nucbMeHHble GOpMbl MHGMOPMU-
POBaHHOTO COTJIACHS IO TIPOXOKACHUSI KOMIUIEKCHOTO OCMOTpa.
B cooTBeTcTBUM € TIIIAaHOM aHTPOIIOMETPUYECKUX MCCIEAOBAHUI
BCe TTapaMeTphl ObITM COOpaHbl OMHUMM U TEMHU Xe YIeHaMH KO-
MaHJIbl B yTpEHHEE BpeMs.

DTHYecKuii KOMUTET MOCKOBCKOIO TOCYJIapCTBEHHOIO YHU-
BepcuteTa uMeHrn M.B. JTJomoHocosa (Ne 55 26.03.2015 . 1 Ne 88-0
22.02.2018 r.) omoOpma MPOTOKOJ MCCICIOBAHUSI KOMILIEKCHOTO
aHTPOIOMETPUUYECKOTO 00CIeA0BaHNsI, Pa3pabOTaHHbII B COOTBET-
CTBUM C 3TMYECKUMU CTaHAAapTaMu, MH(OOPMUPOBAHHOE COTJIacUe
YYaCTHUKOB C 00€3TMYEHHBIMU MHAMBUIYATbHBIMU KOH(WACHIIN-
TBHBIMU TAHHBIMK Y KPUTEPUSIMU BKITIOUSHUST/UCKITIOUCHHS.

AHTPOIIOMETPUYECKHE U3MEPEHUS TTPOBOIMINCH B COOTBET-
cTBUM ¢ pekoMmeHmanusamu BO3! ¢ ncmonb3oBaHKEM aHTPOIMO-
meTpa MaptuHa GPM mopnenbs 101 1 craHIapTHBIX HAMOJbHBIX
BecoB ¢ ToyHOCThIO 50 T BOM-150-Macca (Massa K Ltd, Russia).

WUMT 06bu1 BbIOpaH Kak Moka3aTejb OTHOCUTEIbHOM MaccChl
Tejla, PAaCCUMTAHHBIN KaK OTHOIIECHWE MAacChl Tesa (KT), HeJIEH-
HOI1 Ha KBaaparT IJIMHBI TeJa (M).

Hns onpenenenusi BpemeHHoit nuHaMuku MMT mbl one-
HWIM U3MEHEeHUs MeauaHbl, 5-, 15-, 50- 85- u 95-ro mepueH-
TWIEH, PAaCCYMTAHHBIX JI1 MY>KUMH U >KEHIIMH B OTAEIbHOCTH.
MBI MPOTECTUPOBAIM HAJIWUYKME JIMHEHHOTO TpeHIa IO HaIluM
HaOJIONCHUSIM, MCITOJIB30BaB KOPPEISIIMOHHBIN aHAIU3 C TO-
Molllblo Kputepus Yamya. Kak yka3plBalOT COBpeMEHHbIE HC-
CJIeIOBaHUs, TIOIXOM, TP KOTOPOM M3YJarOTCS MEXKTPYIIIOBEIC
mkanbsl UMT, mo3BosisieT 00j1ee TOUHO YCTAHOBUTH OCOOEHHOCTH
Bapualuii TeJOCIOXEHUs B JIOKaJabHO rpyrre [10].

Bo BTOpOit yactTu paboThl ObLI MPOBEAEH aHAIU3 CEKYJISIp-
HOro TpeHJa YacTOThl BCTPEYAEMOCTM DA3IUYHON CTENEeHU
oxupeHus. st pacyéra CTeTieH! OXXUPEHUS Mbl UCITOIb30BAIN
CpaBHEHHUE CO CTaHmapTamu, pa3paboranHbiMu BO3 mist ompe-
neneHus pusudeckoro passutus aereit 0—19 et [11]. 3HaueHus
MapaMeTpoOB I IOHOIIEH 1 IeBYIIEK pacCUYNTHIBAIMCH ITO 00IIIe-
JIOCTYITHBIM 6a3aM JaHHBIX .

CornacHO OOHOBJIEHHBIM cTaHaaptam [11], u30bITOYHAs
Macca Tejia oIpenessieTcsI IPY OTKJIOHEHUM OT CPEIHETO 3Have-
Hus Ha 1 SD cTaHaapTHO BHIOOPKU, OXKUPEHUE CIIEIyeT Orpeie-
JISITh TIPU OTKJIOHEHUM OoJjiee yeM Ha 2 SD craHmapTHO# BEIOOP-
KU. J1onOTHUTEIbHO HAMM YYUTHIBAJIACHh YACTOTA BCTPEYAEMOCTH
Joaei ¢ Hu3koi Maccoii Tesa. K TakuM ObUTM OTHECEHbI FOHOIIU
u neymiku, UMT kotopsix 6ojee yem Ha 1 SD MeHbIIe Menu-
aHbl, PAaCCYMTAHHON MO CTaHAAPTHOM BbIOOpKe. ['paHuULIbI ISt
pacuéra pacrnpocTpaHEHHOCTH B 3TUX Kateropusix UMT ObLiu
MoJIOCTIEIM(UYHBI M PACCUMTAHBI B OMHOTOMOBBIX BO3PACTHBIX
JMana3oHax.

JIvuHeliHbIl perpecCUOHHbIN aHAIU3 ObUT UCIOJb30BaH IS
OLICHKM BpPEMEHHOTO TpeHIa u3MeHeHMit mnokasateneit UMT
JUIS KaXIOoro IoJja B OTHeIbHOCTU. JJOCTOBEPHOCTh MOJyYeH-
HBIX Pe3yJIbTaTOB OLICHUBAJIACh C MCIIOJBb30BAaHUEM HEapHOTO
t-xputepuss CtbiofeHTa. bbuta npoBeneHa cepust IMCIIEPCUOH-
HBIX aHAJIM30B JUIST OLIEHKM Pa3IMurii MEXIy IPYIIIaMu Io Ja-
CTOTE€ BCTPEUAEMOCTU PA3IMUHBIX BAapUAHTOB TEJIOCIOXECHUS,
paccuntaHHbix 1o UMT. Craructuuyeckast oopaboTka pe3yJibTa-
TOB IMpoBeNieHa B porpamme Statistica 13.0.

Pe3yabTaThi

Ha puc. 1 nokazaHbl BpeME@HHbIe U3MEHEHUSI CPEIHErO 3Ha-
yenust UMT, a takxke 5-ro, 15-10, 85-ro u 95-ro nepueHTHICH,
pacCYMTaHHBIX OTAEIbHO ISl KaXIOro moJjia. XOpoIlo BUIHO
yBequdeHue cpeaHero 3HaueHuss UMT y neByiiiek u roHOIIEH ¢
2000 1o 2018 1. HeckombpKo 60s1ee CUIIbHOE YBEIMYeHNE TT0OKa3a-
Ho 1151 95-r0 nmepueHTuIs1. B To ke Bpemst 5-it u 15-ii nmepueHTH-
JI yBeTMIMBAIOTCS] MEHEee 3HAUMTETHHO.

! BO3. ®usnueckoe cocrosiHue: MCronp3oBaHue U MHTEPIIPETALIMS
antponiometpun. Jlokinan Komurera akcnieptroB BO3. 2Kenena, 1995 .

2 BO3. CripaBoYHMK 110 pocTy B Bo3pacte 5—19 et (MMT B Bospac-
Te 5—19 ner): Paciupennbie TabGaUIBI 7151 TOCTPOSHMST HAITMOHATBHBIX
KapT 310poBbst [tmtupyetcs 21 aBrycta 2019 rona]. loctymHo 1o anpecy:
https://www.who.int/growthref/bmi_girls z WHO2007_exp.txt

OpwuruHanbHas ctatbs

All students signed the written informed consent forms before
receiving complex medical check-ups at the MSU medical service.
In accordance with anthropometric studies’ design, all indices
were collected by the same team members in the morning.

The Lomonosov MSU Ethics Committee (No. 55 26.03.2015
and Ne88-0 22.02.2018) approved the study protocol for the com-
plex anthropometric check-ups designed under required ethical
standards. The standards included respondents’ informed consent
forms with de-identified data and appropriate inclusion and exclu-
sion criteria.

Methods

As the numbers of male and female students, by year, were ad-
equate, various methods of one-dimensional statistics were used to
determine the associations with a year of study (see Table 1).

Respondents had their anthropometric measurements per-
formed according to the WHO! standard without wearing shoes
and outer clothing, using the same vertical height measuring tool:
Martin type Anthropometer GPM Model 101 and weighing scale
VEM-150-Massa (Massa K Ltd, Russia).

BMI, a measure of relative weight status, was calculated by di-
viding the body weight (in kilograms) by height? (meters squared).
To determine secular trends in BMI, we assessed changes in the
medians and 5%, 15", 50", 85" and 95" percentiles calculated for
young males and females separately. Based on our observations,
we tested for the presence of a linear trend, using the Welch cor-
rection for the one-way analysis of variance (ANOVA). As modern
research indicates, the intergroup BMI scale more accurately es-
tablishes differences in body composition in the local group [10].

In the second part of the work, we analyzed the secular trend in
the prevalence of obesity at different degrees of obesity. To calcu-
late obesity degrees, we compared our results with the WHO stan-
dards for determining the physical development of children aged
0-19 years [11]. Parameter values for young male and female stu-
dents were calculated based on the commonly available databases’.

According to the updated standards [11], overweight is defined
as a deviation from the mean value by one standard deviation (SD.)
of the standard sample. Meanwhile, obesity corresponds to a devia-
tion of more than 2 SD. of the standard sample. Additionally, we
considered the prevalence of low BMI individuals, including young
males and females with BMI >1 SD less than the median value. The
cutoffs for calculating the prevalence in these BMI categories were
all gender-specific and applied to data in 1-year age bands.

Sex specific linear regression models were used to examine
changes in BMI distributions. Variables were evaluated by using
unpaired two-tailed t-tests, while differences in the prevalence
of obesity between different groups by using mixed-effect model
analysis with ANOVA multiple comparison tests. All analyses were
performed with Statistica 13.0.

Results

Figure 1 illustrates secular changes in the median BMI and the
5, 15t 85% and 95 percentiles, by gender. The median BMI can
be seen to increase in both sexes in the 2000-2018 period. The 95"

"WHO. Physical status: The use and interpretation of anthropometry.
Report of a WHO Expert Committee. Geneva. 1995.

2 WHO Growth reference 5—19 years (BMI-for-age 5—19 years):
Expanded tables for constructing national health cards. z-score: girls
[cited 2019 Aug 21]. Available from: https://www.who.int/growthref/bmi_
girls_z WHO2007_exp.txt
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Puc. 1. 3Ha4eHns megmatel, 5-, 15-, 50-, 85- 1 95-ro nepueHTUNA NHAEKCA MACChI TeNla ANg MOCKOBCKNUX 17-18-neTHUX OHOLWeN (a) 1 AeBYLUEK (B).
Fig. 1. Estimated median, 5™, 15™, 50" 85" and 95™ percentiles of BMI for Moscow 17-to 18-year-old young man (a) and young woman (b).

Pesynbrarsl IMHEHHOTO perpecCMOHHOrO aHajau3a JUIsl Kax- percentile experienced a more expressed increase. However, no
JIOTO U3 9TUX MAPAMETPOB NPUBENEHBI B TA0L. 2. JlaHHbIil aHamu3 significant increases were observed in the 5" and 15" percentiles.
MOKa3bIBAET, YTO CBs3b cpenHeil BenuyuHbl UMT ¢ rogom 00-

- - The results of the linear regression analysis for each of these
CJIeZIOBaHMS OKa3bIBAETCsI IOCTATOUHO BBICOKOI M JOCTOBEPHOIA. . . .
B T0 e Bpems YIIOBO# KoobdUIMeHT (h) OCTASTCS HEGOMBIIIM: parameters are summarized in Table 2. This analysis demonstrated

0,051 (p < 0,01) 1 0,058 (p < 0,001) [ IOHOLIE U AEBYILIEK CO- a highly significant relationship between the mean BMI and the
oTBeTCTBeHHO. [Ipu 3TOM ymioBoit Koaddumment misa 95-ro year of study. Furthermore, the angular coefficient () remained
TIEPUEHTIISL Y IOHOLICH M ACBYLUEK OKa3bIBACTCA 3HAYUTEIBHO  small (0.051, p < 0.01, for male students vs. 0.058, p < 0.001, for
Gorbuure. BemanHa b st 5-T0 NEPUCHTMIL OKASLIBACTCS HIXC, female students). The angular coefficient for the 95" percentile in

B OCOGEHHOCTH Y JIeBYIIeK. Takue 3HAUCHHS [TOKA3ATENIs] CBIIC- both i ficantiy hieher than that for the 5t il
TEBCTBYIOT O TOM, UTO HAPSILY C YBETMUNBAIOLLMMCS TIPOLIEHTOM Oth sexes was signihicantly higher than that tor the > percentile,

JIOJIeil ¢ MOBBIIEHHBIM XUPooTIoxXeHeM ¢ 2000 mo 2018 T. especially in female students. These parameter values indicate
JIOJIS1 JIIOIEH ¢ HU3KOW MM HOPMAJIBHOM MacCoii Tesa IMOBbILla- the increased percentage of people with elevated adiposity in the
€TCA HESHAYUTEIBHO. 2000-2018 period, and the proportion of those with low or normal

Ha crnenyromem »stame paboThl ObUTa TPOAHATU3UPOBA-

weight also increased insignificantly.
Ha BpeMeHHas OuMHamuka 3a nociegHue 19 jer ¢ 2000 mo We al Ivzed the G lated d ics of ch in th
2018 r. UBMEHEHMI YaCTOThl BCTPEYAEMOCTU IOHOIIEH U JEeBY- ¢ also analyzed the time-related dynamics of changes in the

neK ¢ pa3_HHLIHOI‘;I CTETICHBIO TMOBBIIIEHHOTO XUPOOTIIOXECHUS. preVa]enCe of male and female students with different degrees of

Ta6auma 2
Table 2

Pesyabratbl uneiiHoro perpeccuonHoro ananauza UMT u roga o6cienoBanusi cpein MOCKOBCKHUX cTyaeHToB 17—18 ner

The results of the linear regression analyses in Moscow students aged 17—18 years

Onomm JleBymiku
ITokasarenn Index Young man Young woman
R b F R b F
95-i1 nepUeHTHIIb 95% percentile 0.585%* 0.113%* 8.855%* 0.591** 0.142%* 9.132%*
85-i1 mepLeHTUIb 85t percentile 0.335 0.046 2.149 0.607** 0.088** 9.901**
MenuaHa Mean 0.617** 0.051%* 10.426** 0.718%** 0.058%** 18.083%**
15-ii mepueHTHIIb 15% percentile 0.566* 0.036* 8.000* 0.563* 0.031* 7.895%
5-i1 mepUeHTIIb St percentile 0.541* 0.042* 7.043* 0.465* 0.024* 4.678*

IIpumevanue. R — KoapbuMeHT Koppeasuun; b — KoadbuuumeHt perpeccun; F — BenuunHa F-xkputepuss ®umepa; * — p < 0,05;
¥ p<0,01; ¥* —p<0,001.

Note. R — correlation coefficient; b — regression coefficient; F — the value of the Fischer F-test; * — p < 0,05; ** — p < 0,01; *** — p <0,001.
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Ta6bnuma 3
Table 3

Pacnpenenenne BapuanTos teaocaoxenns no UMT cpenu 17—18-1eTHHX MOCKOBCKHMX IOHOIIIEI B 3aBUCHMOCTH OT ro/ia 00C/IeI0BAHHUS

Distribution of obesity prevalence among 17-to 18-year-old young mans Moscow students, by year of study

Tonmkernas Hopma IToBbiennas macca Tena Oxupenue Hn:)::égliggﬂ
o N Macca Teia 7 EHEpenHe
Underweight Normal Overweight Obesity gl‘éez)v:fzsgiltl;
Year of study No. <—18D*, % | >—1SD*,1q<1SD* % | >1SD*,14<2SD*,% | >2SD*% | >1SD* %
2000 114 15.32 64.86 16.22 3.60 19.82
2001 203 23.35 66.50 8.63 1.52 10.15
2002 309 19.34 66.56 11.80 2.30 14.10
2003 415 16.50 70.39 11.41 1.70 13.11
2004 84 13.10 66.67 17.86 2.38 20.24
2005 299 14.93 69.78 11.94 3.36 15.30
2006 158 9.03 69.03 16.13 5.81 21.94
2007 205 11.62 70.20 14.65 3.54 18.18
2008 118 11.02 64.41 22.03 2.54 24.58
2009 58 12.07 70.69 15.52 1.72 17.24
2010 102 15.31 67.35 13.27 4.08 17.35
2011 158 19.11 54.14 22.93 3.82 26.75
2012 196 10.77 69.23 17.95 2.05 20.00
2013 181 13.97 62.01 18.99 5.03 24.02
2014 62 16.67 73.33 5.00 5.00 10.00
2015 132 11.54 61.54 21.54 5.38 26.92
2016 82 18.29 67.07 13.41 1.22 14.63
2017 49 12.50 72.92 8.33 6.25 14.58
2018 45 11.11 80.00 4.44 4.44 8.89
Pesynbrater muneiinoro | Results of linear R ‘ p ‘ R p R p ‘ R ‘ p ‘ R ‘ p
PerpeccHOHHOro aHau3a regression analyses| —0.330 0.167 0.206 0.398 —0.109 0.657 0.448 0.054 0.021 0.933
95% CI st R 95% CI for R —0.813-0.153 —0.295-0.706 —0.618—0.4 —0.011-0.905 —0.491-0.532

IpumMeuanwue. 3nech U B Ta0N. 4: ¥ — oLleHKa 3HAUEHMIA, COTJIACHO CTaHIapTaM BceMMpHOIT opraHn3aluy 31[paBOOXpaHEHUS IS COOTBETCTBYIOLIEH
TPYIIbI IO MOJTy ¥ BO3pacTy; R — KoadduimeHT koppesiuu; SD — cpenHekBaapaTuyeckoe oTkioHeHue; C/ — 10BepUTEbHbII MHTEPBaI.

Note. Here and in Table 4: * — estimated value according to World Health Organization standards; R — Correlation coefficient; p values represent tests
for linear trends over the study period; SD — standard deviation; CI — confidence interval.

Pesynbrathl npencrasieHbl B TadJ. 3 u 4. Takxke ObLT paccuuTaH
ko3 dumeHT Koppensuuu [TupcoHa g onpeneaeHus 10CTo-
BEPHOCTU U3MeHEeHU yacToT BcTpeyaemoctu ¢ 2000 mo 2018 r.
J1J1s1 YOHOIIIel TOCTOBEPHOTO TPeHIa HU JIJIST OTHOTO U3 Tapame-
TPOB He TToKa3aHo. HabmonaeTcs motokuTeIbHas CBSI3b CpeTHE
BeJIMUYMHbBI Ha ypoBHE TeHaeHLMU (R = 0,448; p = 0,54) yacToThI
BCTPEYaeMOCTH IOHOIIIeH ¢ OXXKUPEHUEM U TOIOM O0CTeTOBaHUSI.
Jpyrux cBs3eii AJ1s 1oHOIIEel He TToKa3aHo. J1Jis meByIiek rmokasa-
HO IOCTOBEPHOE YBEJMYEHHE C ToIaMu 00CIeIoBaHMsI ITPOLIEHTa
BCTPEYAEMOCTH TOBBIIIEHHOTO XUPOOTIOXEHUS, OXUPECHUS U
aTux AByX rpymnn BMecte (R = 0,636; R = 0,63; R = 0,707 coot-
BeTCTBeHHO, 17151 Bcex p < 0,01). B To e BpeMs IpOLIEHT BCTpe-
YaeMOCTH JAEBYIIEK C HEAOCTATKOM MAacChl TeJIa WJIM HOPMaJTbHOM
Maccoii Tena ymeHbinaercs B nepuon ¢ 2000 mo 2019 r., xots Ta-
Kasl CBSI3b HE TIOATBEPKIACTCST Ha CTATUCTUYECKOM YPOBHE.

Ha puc. 2 nokazaHbl U3MEHEHUSI C Te€YEHUEM BpPEMEHU pa3-
JIMYHBIX BapMaHTOB TeJIOCJIOXEHUsI, orpeneisieMbix mo UMT y
JOHOIIC W JEeBYIIEK IO TomaM MCCIeNOBaHUs, OObeIMHEHHBIX
B 5-7eTHue uHTepBajibl. [lokazaHo, 4TO yacToTa BCTPEYaeMOCTH
pa3IMYHBIX BAPMAHTOB TTOBBIIIIEHHOW MACCHI TeJla OTIPEIEIISIeTCST Y
NEBYIIEK pexe, ueM y roHorei (p < 0,0001). B 1o e Bpemst yactora

overweight in the 19-year period (2000-2018). The results of data
analysis are represented in Tables 3 and 4. Pearson’s correlation
coefficient was calculated to determine the reliability of changes in
prevalence rates in this period. For male students, no statistically
significant trend was revealed for any parameter. A moderately
positive association (R = 0.448, p = 0.54) between the prevalence
of obesity and the year of study was observed only in young men.
In young females, the prevalence of overweight, obesity, and the
combined prevalence of overweight and obesity increased over the
study period (R = 0.636; R=0.63; R=0.707, correspondingly); all
of these changes were statistically significant with p < 0,01. Fur-
thermore, the prevalence of female students with low or normal
weight decreased insignificantly between 2000 and 2018.

Figure 2 presents the time-related changes in different body
constitution types determined by BMI in young males and females,
by year of study, at 5-year intervals. The prevalence of increased
BMI was higher in female students than in their male counterparts
(p < 0.0001). Furthermore, the prevalence of decreased BMI or
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Ta6auua 4
Table 4

Pacnpenenenne BapuanTos tenocaoxenus no UMT cpenu 17—18-1eTHHX MOCKOBCKHX JIeBYIIIEK B 3aBHCHMOCTH OT rojia 00C/ie10BAHUS

Distribution of obesity prevalence among 17—18-year-old young womans, by year of study

Tonnmennas Hopma IloBbimennas Macca Tesa Oxupenne H;::égligg:”
Tox No Macca Teja ¥ Xmpene
Underweight Normal Overweight Obesity gzlerov{)eeifil;;
Year of study No. <-1SD*, % | >—1SD*,0q<1SD* % | >1SD*,;q<28D*,% | >2SD*% | >1SD* %
2000 118 23.28 69.83 5.17 1.72 6.90
2001 214 21.53 70.33 8.13 0.00 8.13
2002 360 2291 69.83 6.98 0.28 7.26
2003 508 17.43 76.55 5.21 0.80 6.01
2004 209 16.75 78.82 443 0.00 4.43
2005 228 19.23 72.53 7.14 1.10 8.24
2006 198 13.13 75.76 9.09 2.02 11.11
2007 213 13.04 76.81 8.70 1.45 10.14
2008 163 19.63 68.71 9.20 2.45 11.66
2009 87 13.95 7791 6.98 1.16 8.14
2010 105 21.57 69.61 8.82 0.00 8.82
2011 138 18.84 71.74 7.97 1.45 9.42
2012 206 12.62 76.21 9.71 1.46 11.17
2013 203 15.50 71.50 10.00 3.00 13.00
2014 101 10.10 70.71 15.15 4.04 19.19
2015 136 24.63 66.42 5.97 2.99 8.96
2016 89 19.10 69.66 10.11 1.12 11.24
2017 56 16.36 70.91 10.91 1.82 12.73
2018 86 13.95 70.93 10.47 4.65 15.12
Pesynbrarel muHeiiHoro | Results of linear R ‘ p ‘ R p R p ‘ R ‘ p ‘ R ‘ p
PerpeccOHHOro aHanu3a regression analyses| —0.347 0.146  —0.280 0.246 0.636** 0.003  0.630** 0.004 0.707** 0.001
95% CI nns R 95% CI for R —0.827—0.133 —0.771-0.212 0.242—1 0.233—1 0.345—1
IIpumeuanue. *—p<0,01.
Note. **—p<0.01.
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Puc. 2. HYacToTa BCTPE4aeMOCTH MOHVKEHHON, HOPMASTbHOW, NOBLILIEHHON MACChl TeNa U 0XXMPEHUS CPean MOCKOBCKNUX 17—18-neTHNX OHOLWEN 1 AeBy-
WeK Ang NATUAETHUX NHTEPBAN0OB 06CNe0BaHNS.
Fig. 2. Prevalence of underweight, overweight, obesity, and normal weight, as well as combined prevalence of overweight and obesity, among 17-to 18-year
young men and young women in Moscow, by five years interval.
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BCTPEYAEMOCTH TMOHWXXEHHOM Macchl TeJIa WIX HOPMaJIbHOT'O Bapu-
aHTa TEJIOC/IOXKCHMA Yy NCBYIIEK OKa3bIBACTCA JOCTOBEPHO BLILIEC.

Oocyxnenue

B manHoOIT paboTe MpoBeaEH aHaIM3 COBPEMEHHBIX aHTPOIIO-
METPUYECKUX MCCIIEOBAHUM, U3yUeH TPEH] YaCTOThl BCTpeyae-
MOCTH TIOBBIIIIEHHOTO XUPOOTIOXKEHUST U OXKUPEHUS CPEeTU MO-
CKOBCKUX IOHOIIIei U aeByiek 17—18 ner 3a mocneqnue 19 ner.

W3ydeHHBIN BO3pacT SIBISIETCS] KPUTHYSCKUM UTSI TIOHUMA-
HUS (QUHATBHBIX CTAINI POCTOBBIX MPOLIECCOB ¥ (POPMUPOBAHUS
ONU3KKX K Ae(UHUTUBHBIM YPOBHSIM Pa3BUTUSI CKEJIETHO-MbI-
IIEYHON cucTems M kupoomioxeHus [7]. st aToro Bo3pacra
XapaKTepPHO «OKOHYAaHWE Teproaa B3POCIECHUSI U CO3PEBaHUS,
KoTopoe HabGmomaercst B 16—17 et y nesyiuek u 18—19 ner y
1oHouiei» [7]. [NapaiebHO MPOUCXOIUT COLIMANIBHBIN TIEPEXO
M3 IETCKOTO-IIIKOJIBHOTO BO3pacTa K CAMOCTOSITEIbHOM B3pOCIOii
SKU3HU, OINPENeITIOTCs KapbepHble MepPCIeKTUBBI, COMATbHO-
9KOHOMMYECKHE B3aMMOOTHOIICHUSI, HAaYaI0 CEMEWHOM XKU3HU
[9, 12], yTo MOXeT SIBASATbCS MCTOYHUKOM cTpecca. [Ipomonb-
HbI€ UCCIIENOBAHMSI CTaplIeil BO3pAaCTHOU KOTOPThI MOKA3bIBAIOT,
YTO BO MHOTOM MMeHHO 3HadeHuss UMT B Bo3pacrte 18—20 mer
ONpENeNSIOT JajlbHEIe U3MEHEHUSI U CKOPOCTh YBEJIUYECHUS
maccsl Tena [13, 14]. Nonnemaker u coaBT. 10Ka3bIBaIOT, YTO B
OOJIBIIMHCTBE CJIy4yaeB IOHOIIM W AEBYIIKW, BCTYMAIOIINE B MO~
POCTKOBBII BO3pacT ¢ M3OBITOUHOM Maccoil Teaa, CKopee BCEro
OyIyT OCTaBaThCSI ¢ M3OBITOUHOM Maccoil Tejla Ha MPOTSKEHUM
BCEil IOHOCTU M paHHETO B3pocyioro Bo3pacrta [15]. MHoroleH-
TpOBO€ CKpUHMHIoBoe rccienoBaHue B Poccun B 2010—2012 rr.
MOKa3ayio, YTO UMEHHO B Bo3pacte 17—18 JIeT MponucxXoauT mpe-
JIOMJIEHHE BO3PACTHOI JIMHUM JOJM HACeJeHMS] ¢ U3OBITOYHOM
Maccoi Teaa M oxupeHuem [16]. Takum 0Opa3oM, U3ydeHUE
BpeMeHHOI auHamMuku MMT naHHOI BO3pacTHON KaTeropuu
MO3BOJISIET MPOTHO3MPOBATH YPOBEHb PHUCKAa BO3HUKHOBEHMUS
Mpo0JIeM, CBSI3aHHBIX C M30BITOYHOI MAcCOl TeJla M OKUPEHUEM
cpenu MOJIOAEXKM U B3pOCIOTO HaceIeHUSI.

I'pynna crynenroB MI'Y umenu JlomoHOCOBa, MOCTOSIHHO
MpoXuBaIIMX B MOCKBe, SIBIIeTCSI KOHCEPBATUBHOM B OT-
HOILIEHUN COIIMAIbHOI0, SKOHOMUYECKOTO M 3KOJOrMYECKOTO
MOJIOKEHUSI, UYTO JAET BO3MOXHOCTh Ha 3TOM IpUMEpe U3YyIUTh
BPEMEHHOI TPeHI, UCKIIOYMB BO3MOXHOCTh HEOMPEACTIEHHOTO
BJIUSTHUST OOJIBIIIOTO YKcjIa BHEITHMX (aKTOpoB. BaxxHo oTMme-
TUTh, YTO JaHHAs TPyIIa OTHOCUTCS K TPYIIIe C YPOBHEM 00-
pa3oBaHUs BbIIIE CPETHETO U CPEAHMUM WM BBICOKUM COLIMATb-
HO-3KOHOMMYecKrUM ctatycoM (CHC), uTo, 1o JTaHHBIM MHOTUX
WCCIIeIOBAaHU, CBSI3aHO ¢ MeHbIIMMU 3HadeHusiMu MMT mo
CPaBHEHUIO ¢ IpynmnaMu ¢ 6ojiee HU3KMM YPOBHEM 00pa3oBaHUs
win CHOC. Tak, rokaszaHa CBsI3b OXXKUPEHUS C Pa3TIUUHBIMU CO-
LIMAJIbHBIMU ¥ DKOHOMMUYECKUMMM (akTopamu B pernoHax Pd
no gaHHbIM uccienoBaHuss ESSE-RF [17]. ABTopbl ucciienoBa-
HUS MoKa3ain, uto B 12 pernonax P® y B3pocioro HaceleHUs B
rpymnre ¢ abIOMUHATbHBIM OXXKUPEHUEM JOCTOBEPHO BBIIIIE TTPO-
LIEHT JItoJiell C HU3KUM U OY€Hb HU3KUM J0X0a0M (29,88 mpotus
25,14%; p < 0,0001) 1 HEBBICOKMM YpOBHEM obGpa3oBaHus (49,96
npotuB 38,15%; p < 0,0001). Huskue cpennue 3Hayenuss UMT
y mozei ¢ BbicokuM COC u BbICIIUM 00pa30BaHUEM TTOKa3aHbI
B TPEAbIAYIIMX MCCICIOBAHMUIX TAapaMeTPOB XUPOOTIOXECHUS
[18, 19]. I1pu aTOM Takue pazanuust MEXIy IpyIInaMu COXpaHsi-
JOTCSI Ha MPOTSKEHUU HECKOJIBKUX TTOKOJICHUIA.

OTHOCHUTEILHO BBICOKMIT COLIMATIbHO-2KOHOMMUYECKHUIA cTa-
TyC 00CJIeOBAaHHO MOCKOBCKON MOJIOAEXKU OOBSICHSIET TOT
daxkT, yto cpennue 3HaueHUss UMT y nmeByiek 3a BeCh MepHo
MCCJIeIOBaHUSI OKa3bIBAIOTCSI HUXKE, yeM pekoMmeHayemoe BO3
cpennee 3HaueHne UMT st 18-netHux aesyiiek (20,86 mpoTus
21,26). Ilo Haimm naHHbIM, cpeaHee 3HayeHue MMT y neByiiex
MOCTENEHHO YBEJMYMBAETCS C TOJOM UCCIENOBAHUS, HO TOJIbKO
OIHaXIbI peBbiiraer crangapt BO3, nocruras snayenuit 21,65
B 2017 r. [lng oHolei, HanpoTtus, cpeaHee 3HadyeHue UMT 3a
BECh MEPUOJI UCCIIETOBAHUSI OKA3bIBACTCS BbIIIE, YEM CTaHIAPT,
pekomeHnoBaHHbI BO3 (21,84 mpotus 21,71). [1pu 3TOM TONB-
ko B 2001—2003, 2005 u 2016 rr. cpenHee 3HAYEHUE Y IOHOIIIEH
OKa3bIBaeTCST HUKE PEKOMEHIOBAHHBIX HOPM.

OpwuruHansHas ctatbs

the normal variant of the body constitution in young females ap-
peared to be statistically higher.

Discussion

In this study, we analyzed the most actual anthropometric in-
dices. We presented a trend in the prevalence of increased body
weight (overweight and obesity) in 17-to 18-year-old male and fe-
male students in Moscow over the last 19 years.

The age range of 17-18 years used in this study is critical in
understanding the final stages of growth and forming the musculo-
skeletal, endocrine, and adiposity systems, close to the final steps
during development [7]. In the Western population, the age range
is characterized by the end of the growth cycle at full maturity; it
is 16-17 years in girls and 18-19 years in boys [7, 60 p.]. Simulta-
neously, the social transition from childhood to adulthood takes
place. It helps young people in shaping their career perspectives
and socio-economic relationships, forms their young families,
and start their independent life [9, 12]; all these can be sources of
stress. Longitudinal studies demonstrated that BMI values at the
age of 18-20 years determined different dynamics and increased
BMI rate in adults [13, 14]. Nonnemaker, Morgan—Lopez, Pais,
and Finkelstein [15] confirmed that most young boys and girls
entering adolescence as overweight tend to maintain overweight
status throughout their entire youth and early adulthood. Accord-
ing to a multicenter screening study conducted in Russia in 2010-
2012, between the ages of 17 and 18, the proportion of overweight
and obese boys and girls is refracted [16]. Thus, investigating the
temporal BMI dynamics at this age range helps predict the risk of
medical conditions related to overweight and obesity in the youth
and young adult population.

A group of Lomonosov MSU students who were permanent
residents in Moscow and were conservative concerning their so-
cial, economic, and ecological status allowed an investigation on
the secular trend while excluding the possibility of the indefinite
influence of many external factors. Importantly, it was noted that
this group was characterized by having a higher level of education
than average students, and by their medium or high social-eco-
nomic status (SES). Thus, these factors, as demonstrated by many
studies, were associated with lower BMI values. In the Epidemiol-
ogy of Cardiovascular diseases in the 12 Regions of the Russian
Federation (ESSE-RF) study, Zheleznova et al. demonstrated that
different social and economic factors were associated with the risk
of developing obesity [17]. They pointed out that individuals with
low and very low incomes (29,88% versus 25,14%, p < 0,0001) and
low educational level (49,96 % versus 38,15%, p < 0,0001) in the
adult group with abdominal obesity accounted for significantly
higher percentages than in the normal weight group. Low aver-
age BMI values in people with high SES and higher education are
shown in previous studies of fat deposition parameters [18, 19].
These findings indicate the differences between the groups in sev-
eral generations.

Our study of the Moscow youths with a relatively high socio-
economic status suggested a lower mean BMI in female students
during the entire study period than the value recommended by the
WHO for 18-year-olds (20,86 vs 21,26). According to our data,
the mean BMI in female students gradually increased with year
of study. It only exceeded the WHO standard once in 2017 when it
reached the value of 21.65. On the contrary, the mean BMI in male
students during the study period (21,84) appeared to be higher
than the standard value recommended by the WHO (21,71). Only
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HccnenoBaHus 0011eMUPOBBIX TeHAESHIMI u3MeHeHuss UMT
noka3anu, uto 10 2000 r. ckopocth yBenmmueHuss MMT Oblia BbI-
COKOI1 (M0 pe3yJbTaTaM M3YUYeHUsS] PETPECCUOHHBIX MOAENE) 1
onuHakoBoii y nereit 10—19 et u B3pocibix [1]. Ho mocae 2000 r.
KapTWHa U3MEHWIAch — TpeH Ha yBeamyeHue UMT y nereii 3a-
MEeIUTWICS, HO y B3POCJIOrO HaceJeHMsI OH IMPOIOJIKAETCS MPU-
OGIM3UTETILHO C TOM Xe CKOpPOCThIo. PasimnuHble McciemoBaHus
Ha HallMOHAJIbHOM YPOBHE MOKAa3bIBAIOT, YTO CPeIHEe 3HAUCHUE
MUMT MoxeT Kak 3HaUUTEIbHO YBEJIUYMBATHLCS B MMOAPOCTKOBOM
M IOHOIIIECKOM Bo3pacte [18—21], Tak U JeMOHCTPUPOBATh CTa-
OMIM3ALIMIO CPEAHUX 3HAYeHUIT [22—24].

He6onbiias ckopocts usmenenuss UMT 3a nepuona ¢ 2000
no 2018 1., ycTaHOBJIEeHHAs B HallleM MCCJIEIOBAaHMH Ha TIpuMepe
MOCKOBCKHUX CTYAE€HTOB, ITPOIOJIKAET TeHACHIIMIO, MOKA3aHHYIO
B 0oJiee paHHMX padoTax, U3y4yaBIIUX U3MEHEHUST pacrpocTpa-
HEHHOCTU OXHMpeHusl HaceleHus B Poccuu B KoHie XX Beka.
Bbuto ycraHoBieHo, yto B Havaie 1990-x romos B Poccum Ha-
0JIIOIATI0Ch YMEHBIIEHHE YaCTOThl BCTPEUAEMOCTU ITOBBIIICH-
HOTO XXUPOOTJIOXKEHHUS CPENM AETCKOTO U B3POCIOro HaceaeHUs
[25]. ITo3xe, mocne 1998 ., y>ke MOXKHO MPOCAeAUTDb YBEIUYEHUE
YaCTOTHI OXHMPEHUs CPelrd B3POCIBIX, B TO BpeMsl KakK y HeTeit
(10—18 51eT) 5TOT IMOKa3aTh OCTaBaJICs CTAOWIBHBIM [22, 26].

OTCyTCTBUE JTOCTOBEPHBIX CBSI3€il YacCTOTHI BCTPEYaeMOCTU
Ppa3IMYHbIX BAPUAHTOB Tea0ca0KeHus no BennuruHe UMT ¢ ronom
00ce0BaHMsl Y IOHOILEH TOKA3bIBAET, YTO KPUTHMUECKUX H3Me-
HEHUI 10 YBEJIMYEHUIO YaCTOTHI TTOBBIIIEHHOTO XXUPOOTIOXKEHUS
He Habmomaercsa. Ho oOpanaer Ha cebs BHMMaHUE AOCTAaTOYHO
BBICOKAasl YacTOTa BCTPEYAEMOCTH Y IOHOIICH OXUPEHUST U Pe3KO
MOBBIIIAIOIIASCS JTUHUS perpeccun (cM. Tabm. 3; puc. 1, a). dns
JIEBYIIIEK TaKKe MOKa3aHO OTCYTCTBUE CBS3U PACIPOCTPaHEHHOCTH
HOpMaJIbHOTO BapuaHTa TejocaoxeHust mo UMT u nmoHuXeHHO-
IO XXMPOOTJIOKEHHUSI ¢ ToTaMH (Ha M3y4eHHOM MHTEpBaJie BpeMe-
Hu 2000—2018 rr.). Ho yacToTra MoBBIIIEHHOTO XUPOOTIOKEHMS
W OXXUPEHUST TOCTOBEPHO YBEJIMUYMIIACH 3a TToclienHue 19 jer (cM.
puc. 1, b). B couetaHuu ¢ GOJBIINM YIJIOM HAKJIOHA JUHUU pe-
rpeccun 95-ro nepueHTWIsE (cM. Taba. 4) 3TO yKa3blBaeT Ha To,
YTO YBEJIIMIUBACTCS JOJS ACBYIIIEK, Y KOTOPBIX CTETNIEHb XKUPOOT-
JIOXKEHUSI 3HAYMTENIbHO TPEBbIIIAeT HOPMY. YCTaHOBJIEHHOE YBe-
JIMYeHUe BepxHero KoHua pacnpeaenenuss UMT cpeau xXeHIuH
O3HAYaeT, YTO B MEPCIEKTHUBE OYIET MOBBIIATHCS PUCK PAa3BUTHUS
CEPACYHO-COCYAUCTBIX 3a00JI€BaHUIA U IPYTUX MPOOIEM CO 310PO-
BbEM, aCCOIIMMPOBAHHBIX C TTOBBIIIEHHBIM JKUPOOTIOXKEeHNEeM. Kak
ob10 oTMeueHo M.A. Green, S.V. Subramanian u F. Ruzak [18§],
BapuaHT auHamMuku MMT, korja MenuaHHOe 3HaUeHUE OCTaETCs
CTaOMJIBHBIM, HO TIPH 3TOM YBEJIMIMBACTCS YacToTa 95-10 TeplieH-
TUJISI, MOXKET IIPUBECTHU K HEMTPABUJIbHOM TPAKTOBKE HaOII0IaeMbIX
n3MeHeHuiA. [1py mmaHupoBaHUM MCCIIEIOBAHUIA, a TAKXKEe MHTEP-
MpeTalK Pe3yIbTaTOB rOCYIapCTBEHHBIX TIPOrPaMM 10 MOHMTO-
PUHTY MEpPOIPUSITUIA, HAIpaBJE€HHbIX Ha YJIy4llIeHUE 310POBbS
HaceJIeHUsI, HeOOXOIMMO YYUTHIBATh MTOKA3aHHYIO B JTaHHOM pa-
o6ote TeHAeHLMIO. OCOOEHHO Ba’KHO MOHMMAaHUE XapaKTEPUCTUK
pacnipeneneHust 6onblnx 3HadeHuit UMT B KOHIIE IOHOIIECKOTO
nepuoa, MTOCKOJIbKY HeOOJIbIIIOe B JAHHOM BO3pacTe YBEIMYCHUE
WMT no mepe B3pOCIeHUSI MOXET pa3BUThCSI B CEpbE3HOE Hapy-
meHue Merabou3Ma, MPUBOJSIIee K U30BITOYHOMY KUPOOTIO-
JKEHUIO M OKMPEHMIO, YTO MOBJICUYET YBEIMUEHNE PUCKA Pa3BUTHS
MHOTHUX MTOTeHLIUAJIbHO CMEPTEIbHBIX 3a001eBaHuii [27].

Hacrosiee uccienoBaHne CTOJKHYJIOCH C JBYMSI OTpaHU-
YEeHUSIMU, KOTOpbIe HEOOXOOUMO y4UTHIBaTh. [1epBbIM OBLIO TO,
yTO hakropsl, Baustonime Ha UMT, He ObLIM OlLIEeHEHBI B UCcie-
noBaHUM. TeM He MeHee MbI TONBITATNCh CBECTM K MUHUMYMY
BO3MOXKHBIE OIIIMOKU, BbIOPAB YYaCTHUKOB, KOTOpbIE 0Ojamaiu
CTAOMJIbHBIMU COLIMATBHO-9KOHOMUYECKUMHM XapaKTePUCTUKAMU
¥ OBLIY OTHOPOIHBIMU C TOUYKU 3pEHUS] STHUYECKOM MPUHAIEXK-
HOCTH, YPOBHSI 00pa3oBaHMsl M Bo3dpacTa. Jpyroe orpaHuyeHue
3aKJTI09AJIOCh B cToyib3oBannu UMT st onpeieieHusT CTeTIeHI
M30BITOYHOI Macchl Tesla U oxupeHus. ChaenyeT OTMETUTh, YTO
3TOT MHIEKC OOBIYHO UCTIOIB3YeTCs ISl OTIPeNie/IeHUST M3MEHEHMST
TenocnoxeHust. OMHaKO UCTIOb30BaHKE IPYTUX ITOKa3aTeseil, Ta-
KHX KaK COOTHOIIIEHHE 0OXBAaTOB TaJIMU U OEaEp, TOJIIMHA MO~
KOXKHO-KMPOBOM CKJIAIK! MM KOMIIOHEHTHBIM cocTaBa Tejia, MO-
JKET BBISIBUTH IOTIOJTHUTEIbHBIC MI3MEHEHUST B MOP(OJIOTHHU TeJIa.

in 2001-2003, 2005, and 2016 were the mean BMI values in male
students lower than the recommended ones.

According to a study of global trends in BMI, until 2000 the
rate of increase in BMI was high and remained constant among
children aged 10-19 years and adults [1]. However, after 2000,
the secular trend in BMI increase in children slowed down but
remained almost unchanged in the adult population. Different
national studies showed that the mean BMI could significantly in-
crease in adolescents and young adults [18-21]. However, certain
studies demonstrated that the mean values also leveled off [22—24].

The low rate of BMI change among students in our study be-
tween 2000 and 2018 is in line with the trend revealed in previous
studies on temporal differences in the prevalence of obesity in the
Russian population in the late 20th century. The prevalence of over-
weight children and adults in Russia decreased in the early 1990s
[25]. After 1998, the prevalence of obesity among adults increased
significantly, while children aged 10-18 remained stable [22, 26].

In male students, the prevalence of different body constitution
types characterized by BMI showed no reliable association with
the study year. This confirms that critical secular changes in the
prevalence of overweight and obesity have not been observed. Nev-
ertheless, a relatively high prevalence of obesity in male students
was displayed by a significantly increasing regression line (see Ta-
ble 3 and Figure 1a). The prevalence of female students with nor-
mal or low BMI was not associated with year of study. However,
the prevalence of overweight and obesity significantly increased
over the 19-year period between 2000-2018 (see Figure 1b). In
combination with the large slope of the regression line of the 95th
percentile (see Table 4), the percentage of overweight and obese
female students was significantly higher than that of normal weight
ones. The observed increase among female students with high BMI
might indicate their elevated risk of developing cardiovascular dis-
eases and other overweight-related disorders later in life. Green,
Subramanian, and Ruzak [18] noted that when the median value
remains stable, accompanied by the increased frequency of the 95"
percentile, the dynamics of BMI can lead to a false interpretation
of the observed changes. When planning studies and interpreting
monitoring activities in national programs aimed at population
health improvement, the tendencies demonstrated in this study
should be considered. It is essential to understand the characteris-
tics and distribution of large BMI values at the end of early adult-
hood. A possible explanation for this is that a small BMI increase
for that particular age can imply a severe metabolic disorder over
time. This disorder may lead to overweight and obesity, which can
heighten the risk of multiple potentially lethal diseases [27].

This present study encountered two limitations that need to be
addressed. The first one was that factors affecting BMI were not
assessed in the study. However, we attempted to minimize possible
errors by selecting participants with assumed stable socio-eco-
nomic characteristics and were homogeneous in terms of ethnic-
ity, education, and age. Another limitation lay in the use of BMI
to determine the degrees of overweight and obesity. It should be
noted that this index is generally used to determine the change in
obesity status. However, the use of other indicators, such as waist
to hip ratio, fat thickness, or components of body composition,
will help identify additional variations in body shape.

Future research should focus on the older age ranges, espe-
cially adults, and track age-related changes in weight indicators in
order to determine the long-term effectiveness and the sustainabil-
ity of weight maintenance programs.
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Byayuiue uccinenoBaHus AOKHBI ObITh COCPENOTOYEHBI Ha
0oJiee CTapIIMX BO3PACTHBIX IMArla30HAX M OTCICXKHMBATh CBSI-
3aHHbIE C BO3PACTOM M3MEHEHMS TOKa3aTeleil MacChl Teaa st
OIpeaeIeHUsT 10JrocpoyHO 3(h(PEKTUBHOCTU U YCTONYMBOCTU
MpOrpaMM COXPaHEHMSI MAcChI TEJIa.

3aKkimoyeHue

Y MOCKOBCKUX IOHOIIIEH 1 AeBylIeK 17—18 jieT mokazaHa CBsI3b
C TONOM OOCIIeIOBaHMSI PA3IMYHBIX TTOKa3aTeseil pacrpeie/ieHus
UMT na npotsxennu ocienuux 19 iet. [apamerpsi, ompenesnsito-
mue cpeanue 3HaueHust UMT wim nmoHKeHHOE KUPOOTIIOXKEHUE,
OCTalOTCs CTaOUIbHBIMU y 000MX 10J10B. B nepuon ¢ 2000 mo 2018 .
YacTOTa BCTPEYAEMOCTH TTOBBIIIICHHOTO XKUPOOTIOXKEHUS U OXKUPE-
Hus (orpenes€HHas Mo TaKKMM TapaMeTpaM, Kak 3HauyeHus 95-ro
MEepLEHTUISI U OTKJIOHeHre Oosiee yeM Ha 1 wim 2 SD, paccunraH-
HBIX MO CTaHAAapTHOI BbIOOPKe BO3) mocToBepHO yBeaMUMBaeTCs
y JIEBYIIIEK 1 MMeeT TeHICHIIMIO K YBeJIMUYeHUIO Y IoHoIe. Takoii
BapuaHT JUHAMUKH pacIpeieICHUs TTOKa3aTe el SKUPOOTIIOXKEHHUS
MOKAa3bIBAET, YTO YBEJIMYMBAIOTCS PUCKU PA3BUTHS MOTCHIIMATILHO
OTACHBIX 3a00JIEBAHMIA, aCCOIMUPOBAHHBIX C ITOBBIIIIEHHBIM KU1-
POOTIIOKEHUEM, HECMOTPST Ha CTaOMIM3aIlMI0 MEIUAHHBIX 3HAUYe-
Huii UMT. Takum o06pa3oM, B paMKax COBPEMEHHOI CTpaTeruu,
HaIpaBJIeHHOW Ha JieueHWe U TPOMWIAKTUKY XPOHMIECKUX He-
MHGEKIIMOHHBIX 3a00JIeBaHUI, TIPEACTABISCTCS HEOOXOIMMBIM
najibHelIee HaOIoNeHUe U N3ydeHKe TTPOIeCcCOB (hOPMUPOBAHNIST
M30BITOYHOTO XXUPOOTIOKEHUS Y COBPEMEHHOI MOJIOIEKMN.

OpwuruHansHas ctatbs

Conclusion

Our study findings showed an association of the body mass in-
dex (BMI) distribution in young people aged 17-18 years in Mos-
cow with the year of study over the last 19 years. The parameters
determining mean BMI values or low body weight remained stable
in both sexes. From 2000 to 2018, the prevalence of overweight
and obesity (defined by such parameters as values of the 95" per-
centile and a deviation from the mean value by 1 or 2 S.D. calcu-
lated based on the WHO standard sample) increased significantly
in female students and tended to rise in male ones. This temporal
dynamics of the distribution of adiposity parameters showed that
the risk of developing potentially dangerous overweight-related
diseases increased, despite the stability of the median BMI val-
ues. Thus, in the framework of the modern strategy aimed at the
treatment and prevention of chronic noncommunicable diseases,
it seems necessary to further observe and study the processes of
increased body fat in youth.
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