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M3yyeHne pusmnyeckoro passutusa getei (OPL) B xoae annAEMMONOTMYECKMUX UCCIEA0BAHMI KacaeTca NperMyLLEeCTBEHHO OLEHKM HYTPUTUMBHOTO CTa-
Tyca M He PacKpbIBAET BO3PACTHO-NO/I0BbIX 3aKOHOMEPHOCTEN NOKa3aTenel pocTa.

Lienb: u3yunTb anngemmonormyeckme ocobeHHocTn OGP/, B COBpeMeHHbIX YCA0BUSAX.

Martepuan u metoabl: nsyyeHme OP/] BbINONHEHO KaK KPOCC-CEKLLMOHHOE OAHOMOMEHTHOE uccnenosaHme B 2015-2016 rr. Mporpamma obcnesosa-
HUA BKAKOYANA OnpeaeneHne pocta U macchl Tena no obLEenpuUHATON METOAMKE Ha CTaHAAPTU30BaHHOM 060PYA0BaHUM, PAacYET MHAEKCA MacChl Tena
(MUMT) no popmyne Ketne (kr/m?), 3Hauenmit SD (standard deviation/cTaHaapTHoe oTKOHEHME) Ansa pocTa M UMT. Mcnosb3oBanunch nepLeHTUIbHbIE
Tabauubl pocta v UMT.

Pesynbratbl: 06cnesoBaHo 9662 pebéHka 1-17 neT, B Tom uncne 49,7% manbunkos u 50,3% pesouek; 50,0% ropofckux u 50,0% cenbCKux Kutenei.
Bo3pacTHoit cocTaB y4acTHUKOB: 1 0 2 net — 14,5%, ot 3 fo 6 net —19,6%, ot 7 fo 11 net —30,7%, ot 12 po 14 net—19,1%, ot 15 po 17 net - 16,1%.
BonbWwKHCTBO 06cNeaoBaHHbIX (65,8%) UMeno cpegHWe NOKasaTeN M PocTa, HUKe cpeaHero U Huskue — 19,0%, Bbilwe cpefHero U Bbicokue — 15,2%.
3HayeHusa HuKe —2SD BbisBneHbl y 3,7% aeTel, Bbiwe +2SD —y 2,7%. HanbonbLuan 4acToTa NoKasaTtenei pocta HUMKe CPeaHero 1 HU3KUX oTMeYanach
B paHHEM U1 JOLIKO/NbHOM BO3pacTax. [eHAepHble 0COBeHHOCTU Kacanunch 60/bLueit YacToTbl OTKIOHEHWIA MOKa3aTesel PocTa B CTOPOHY KpaHMUX (HU3-
KMX 1 BbICOKMX) 3HAUYEHMI Y MaibYMKOB. [leTu, NpoXKMBaloLme B ropoaax, umenu 6osiee BbICOKMIA ypoBeHb GU3NYECKOro pas3BuUTHA.

3aK/l0ueHue: NoNyyYeHbl CBEAEeHNA OTHOCUTEIbHO 0cobeHHocTel PP/ B COBPEMEHHbIX YCIOBUAX C aKLLEHTOM Ha BO3PaCTHble, FeHAEPHbIE U TEPPUTO-
puanbHble 3aKOHOMEPHOCTMU.

KntoueBble cnoBa: gusuyeckoe pazeumue, demu, 3a0epiKa pocma, 8bICOKOPOCAOCMb, OXUpeHUe, deduyum seca.
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The epidemiological study assesses children's physical development (PD) by evaluating their nutritional status. However, this does not provide insights
into age and gender-specific patterns of growth indicators.

Objective: To study the current epidemiological trends related to PD in children.

Methods: In 2015-2016, a cross-sectional one-stage study was conducted to examine the PD of children. The body height and weight were determined
during the examination program using standardized equipment and accepted methodology. The Body Mass Index (BMI, Quetelet's index) was
expressed in kg/m?, along with SD values (standard deviation) for both height and BMI. We utilized BMI-for-age percentile growth charts.

Results: 9,662 children between the ages of 1 and 17 were assessed, with 49.7% boys and 50.3% girls. The sample was split equally between urban
and rural areas, with 50.0% residing in each. The age distribution of the participants was divided into five age groups: 1-2 y/o (14.5%), 3-6 y/o (19.6%),
7-11y/0 (30.7%), 12-14 y/0 (19.1%), and 15-17 y/o (16.1%). Of those surveyed, 65.8% had an average height, 19.0% were below average or short, and
15.2% were above average and tall. The height 25D below and above the mean height for age and gender was found in 3.7% and 2.7% of children,
respectively. Most below-average and low height values were found in early and preschool ages. In boys, gender characteristics were associated with
more significant variations in heights towards low and high values. Research shows that children residing in urban areas tend to have better physical
development than those in rural areas.

Conclusion: Data have been gathered on the current PD of children, focusing on age, gender, and geographical factors.
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BBEAEHUE

®ur3nyeckoe PasBUTHE ABNAETCA BAXKHBIM KIMHUYECKUM KpuTe-
p1em npu NPOBeAEHUM KOMM/IEKCHOM OLLEHKM COCTOAHMA 340POBbA
feteii [1, 2]. MOHWUTOPUHT OCHOBHbIX NMOKa3aTenein prUanyeckoro pas-
BUTMA LETCKOTO HACeNeHMA Ha NOMyALMOHHOM YPOBHE NPU3HAETCA
06BEKTUBHBIM METOA0M, OTPAXKAIOLMM COLMANbHO-IKOHOMUYECKOoe
6narononyumne obuiecrsa [1].

OueHKa Gp13nYecKoro passuTUsA Npeanonaraet KOMNIeKe ucce-
[L0BaHWIA, BK/IIOYAIOLLMX 06A3aTeNbHYI0 COMAaTOMETPUIO (aHTponome-
TpUIO) — onpeaeneHne pocTa M maccol Tena [1, 2].

B nocnegHue rogbl BO MHOTMX perMoHax Poccum nposengeHbl
3NUAEMMONOTMYECKME UCCNEA0BAHUA OTHOCUTENBHO OCOBEHHOCTEN
bM3MYecKoro passuTHA AeTei pasHbiX BO3PACTHbIX rpynn. OHM Kaca-
JINCb NPEUMYLLECTBEHHO OLLEHKM HYTPUTMBHOTO CTaTyca v CBUAETE b
CTBYIOT O HEYK/IOHHOM POCTE YMC/A MALMEHTOB AETCKOro BO3pacTa C
U36bITOYHON Maccoi Tena M oxupeHunem [3-5]. [aHHble No nokasa-
TeNsAM PocTa feTeil HEMHOTOUUC/IEHHBI M HE PACKpPbIBAOT B MO/IHOW
Mepe BO3PaCTHbIX U reHAepPHbIX 3aKoHOMepHocTel [2, 6-8].

LLENb UCCNEAOBAHMUA

U3yunTb anugemuonormyeckme ocobeHHoctv ®PL 8 coBpemeH-
HbIX YCNOBUAX.

MATEPUAN U METOAbI

M3yuyeHne ocobeHHocTeit PPL 1-17 neT, NpoKMBaIOLMX B pe-
TMOHEe LEHTPaNbHOW eBpOnencKor Yactu Poccuitckoit @epepaumn,
BbINO/IHEHO KaK KPOCC-CEKLIMOHHOE O4HOMOMEHTHOE UCCNef0BaHME
B ONpeaenéHHbIi MHTepBan BpeMeHu (c aekabps 2015 roga no ge-
Kabpb 2016 roga). 06cnenoBaHbl AeTH M3 06pa30BaTENbHbIX YUPEK-
[LleHWI TOPOA0B M PaOHOB.

Kputepum BKatoYeHUA:

e faetu B Bo3pacTe 1-17 ner;

®  Hannume WHGOPMMPOBAHHOTO COMNACUA poauTenev Ha

y4yacTue B UCCNegoBaHuN.

Mcxopom mccnenoBaHua ABWACk PErncTpaums ocobeHHocTen
¢d13MYecKkoro passuTUA C OnNpeaeneHneM PacnpocTPaHEHHOCTU OT-
KNOHEHWI B POCTE M Macce Tena ¢ y4ETOM BO3PaCTHbIX, FeHAEPHbIX U
TeppUTOPUaNbHLIX GaKTOpPOB.

Mporpamma 06cnef0BaHNS BKAKOYaANA ONpeaeneHue pocta u
Maccbl Tesa No obLWEenpPUHATON MeToAMKE Ha CTaH4APTU30BaHHOM
obopyaosaHuu, pacyétr UMT no dopmyne Ketne (Kr/m?), 3HauyeHwit
SD (standard deviation/cTaHaapTHoe oTKNOHEHME) AN pocTa M UMT,
O0OBEKTMBHO XapaKTepu3yloWWMX CTENEHb OTKAOHEHWS WHAMBUAY-
a/bHbIX MOKa3aTenell OT CPefHUX ANA AAHHOTO XPOHOMOTUYECKOTO
BO3pacTa v nona. Mcnosb3oBasnch NepLeHTUIbHbIE Tabauupl pocTa
n UMT, pekomeHgoBaHHble BO3, 2007 r., nporpammsl WHO Anthro,
WHO Anthro Plus, 2009 .

OueHKa nokasaTtenen pocTa NPOBOAWAACH C Y4ETOM KPUTEPUEB,
M3N0XKEHHDbIX B METOLMYECKUX pekomeHaaumax HMULL sHaoKpuHono-
rmm M3 PO. 33 HOpmy NPUMHMMANUCL NOKasaTenu B npeaenax 15-85
nepueHTunb (£1 SD), Huke cpeaHero — 3-15 nepueHTunb (o1 -1 go —2
SD), HU3KME — HMKe 3 nepueHTUAb (HuKe —2 SD), Bblle cpeaHero —
85-97 nepueHTuAb (oT +1 Ao +2 SD), BbicOKMe — Bbilue 97 NepuUeHTUNb
(BblWwe +2 SD).

OueHKa HYTPUTUBHOTO CTaTyca mpeanonarana Kputepuu s co-
oT1BeTCTBUM ¢ DenepanbHbIMU KAMHUYECKMMU PEKOMEHAALMAMM NO
[AMarHoCTUKE U NIeYeHUto oxupenua y aetei, 2021 r.: n3bbiToyHan
Macca Tena AuarHocTupoBsanacb npu 3HaveHuax UMT B npeaenax ot
+1 fo +2 SD, oxupeHne — paBHOM Unm bonee +2 SD, HEAOCTAaTOYHOCTb
nuTaHua — meHee -2 SD [9].
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INTRODUCTION

When conducting a thorough health assessment of children,
it is crucial to consider their PD as a critical clinical factor [1, 2]. It
is widely acknowledged that monitoring the PD indicators of the
children's population is an effective way to measure socio-eco-
nomic prosperity [1].

Evaluating PD involves a series of examinations, including
essential anthropometry, such as measuring one's height and
body weight [1, 2].

In recent years, epidemiological studies have been conduct-
ed on the PD characteristics of children from different age groups
in several regions in Russia. The focus is primarily on evaluating
the nutritional health of children, and the results show a consis-
tent rise in cases of overweight and obesity among pediatric pa-
tients [3-5]. However, there is a lack of data regarding child height
values, which does not provide a complete understanding of age
and gender-specific patterns [2, 6-8].

PURPOSE OF THE STUDY

To study the current epidemiological trends related to PD in
children.

METHODS

A cross-sectional study was conducted on the PD of children
aged 1-17 living in the central European region of the Russian
Federation between December 2015 to December 2016. We con-
ducted examinations on children from educational institutions in
various cities and areas.

Inclusion criteria:

e  Children between the ages of 1 and 17 years old.

e  Parental informed consent for children's participation

in the study.

The study aimed to identify PD features and determine the
prevalence of height and body weight deviations across different
ages, genders, and geographical factors.

Body height and weight were determined during the exam-
ination program using standardized equipment and the common-
ly accepted methodology. The Quetelet formula (kg/m?) was used
to calculate the BMI. SD values (standard deviation) were also
calculated for height and BMI, which accurately represent the de-
gree of variation of individual indicators from the average for a
specific age and gender. To assess children's growth, we utilized
The WHO Reference 2007 growth charts, including BMI-for-age
(the WHO Anthro Software, and the WHO AnthroPlus software
released in 2009.

We evaluated the height indicators based on the National
Research Center for Endocrinology guidelines under the Ministry
of Health of the Russian Federation. The normal values were tak-
en within the weight-for-length/height (WFL) reference range of
15-85t percentile (+1 SD), below the average — 3-15% percentile
(-1 SD to -2 SD), low — below the 3™ percentile (<—2 SD), above
the average — 85-97'" percentile (+1 SD to +2 SD), high — above
97t percentile (>+2 SD).

The assessment of nutritional status assumed criteria under
the Federal clinical guidelines for diagnosing and treating obesity
in children 2021 was as follows: overweight was diagnosed with
BMI values ranging from +1 SD to +2 SD, obesity 2+2 SD, malnu-
trition —<—2 SD [9].
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MNpeaBapuTENbHO paccHUTaHHbIA 06BbEM BbIOOPKM, HEObXoaM-
MbI 418 NMONYYEHWA penpe3eHTaTUBHbIX Pe3yNbTaTos, onpeaenéH
no ¢popmyne 418 U3y4eHWs NPU3HAKOB NPU U3BECTHOM 0ObEME reHe-
panbHol coBokynHocTu [10] 1 coctamn 4590 yenosek. O6bEM daKTy-
yecKoWi BbIbopkM (n=9662) NPeBbICU PACUETHYIO BENUUMHY.

CratucTnyeckan 0bpaboTka AaHHbIX NPOBOAMAACH C UCMONb-
30BaHMEM MporpammHoi cuctembl Statistica for Windows (Bepcus
10.0, StatSoft Inc., USA). YunTbiBas 3HauMTeNbHbIN 0O6BEM BbIOGOPKM
1 pacnpegeneHune 6an3Koe K HOpManbHOMY No Kputepuio Koamoro-
poBa-CMMPHOBa, UCMONb30BAZIUCL NapaMeTPUYECKne MeToAbI CTaTU-
CTMYeCcKoro aHanu3a. KonnyectBeHHble NoKasaTenu npeacrasneHbl B
BUAE CPeSHMX C PacHETOM CpeHEKBAAPATUUHOIO OTKIOHEHUS, Kaye-
CTBEHHbIE — B BUZE fonei (%). OLeHKa 3HaUMMOCTU PasIMuunii NpoBo-
Annacb ANA KOAWYeCTBeHHbIX NMOKa3aTenei no kputeputo CTblogeHTa,
[1A KaYeCTBEHHbIX — MO KpuTeputo X2 CTaTUCTUYECKM 3HAUMMbIMU
cunTanuck pasnnuma npum p<0,05.

MccnepoBaHve NpoBoanaoCk € COBOAEHVEM NPUHLMNOB BKO-
MEAMLMHCKOMN 3TUKM 1 0406pEHO JIOKaNbHBIM STUYECKUM KOMUTETOM
MKeBCKOM rocyaapcTBEHHOM MeAMLMHCKON akademuu (3akntoyeHve
B OKOHYaTe/IbHOM peaakumm ot 26.02.2019 r. Ne 643).

PE3YNbTATbI

06cnenosaHo 9662 pebérka 1-17 net, B Tom uncne 4795 (49,7%)
ManbumkoB 1 4867 (50,3%) aesouek; 4832 (50,0%) ropoackmx u 4830
(50,0%) cenbckumx kuteneid. Mo BO3pacTHOMy cocTasy obcnenoBaH-
Hble pacnpeaeneHbl cneayolwmm obpasom: ot 1 roga go 2 net — 1403
(14,5%), ot 3 po 6 neT—1891 (19,6%), ot 7 no 11 net — 2966 (30,7%), oT
12 no 14 net - 1843 (19,1%), ot 15 ao 17 net— 1559 (16,1%) 4enosex.

Mo pesynsTatam NposenéHHoro obenefoBaHus 65,8% (n=6355)
aetelt 1-17 net MMenu cpesHue NOKasaTenn pPocTa, HUXKe CcpepHe-
ro u Hu3kue — 19,0% (n=1837), Bbllwe cpeaHero u Bbicokme — 15,2%
(n=1470). CnepoBaTenbHO, OTMeYeHa onpefenéHHas acuMMETPUA
pacnpeseneHna obcnesoBaHHbIX MO YPOBHIO GU3NYECKOTO Pa3BUTUA
B CTOPOHY NpeobnafaHus AeTei C HU3KMMM NOKasaTeNamu pocTa.
Mpu 3TOM 3HauYeHus Huke —2 SD BbisABNeHbI ¥ 3,7% 06cneaoBaHHbIX,
Bbiwe +2 SD —y 2,7% (puc. 1). B atux cnyyanx BepudmKauma npuymH
OTK/IOHEHUIA B OU3NYECKOM PA3BUTUM TPebYeT KOHCY/IbTaLMKU 3HAO0-
KpWHoONora.

3nuaemuonornyeckme ocobeHHoctn P npeacTaBneHbl B
Tabn. 1.

KaKk BuAHO 13 Tabn. 1, BbifBNEHbI ONpPeAeNEéHHbIE BO3PACTHbIE
3aKOHOMepHOCTH B ypoBHe ®P/l. Hanbosbluas yactota nokasarenen
POCTa HUXKE CPEeSHEro U HU3KMX OTMeYanach y 0bcnefoBaHHbIX ¢ 1 go
2 net u ¢ 3 po 6 net (22,4% wn 24,4% cooTeeTcTBEHHO). Hanbonee on-
TUMasibHoe GpU3MYECKoe pPasBUTME OTMEYEHO Y AeTelt cTaple 12 ner.
B nybepTaTHOM BO3pacTe NOKas3aTeNM POCTA HUNKE CPEAHEro M Hus-
Kue 3aperncTpuposaHsbl He 6onee, Yem y 15,5-10,6% obcnefoBaHHbIX.
leHaepHble 0COBEHHOCTU B YPOBHE GU3MYECKOTO Pa3BUTUA Kacaiucb
60/blel YacTOTbl OTKNOHEHMIM NOKasaTesnel pocTa B CTOPOHY HU3-
KMX M BbICOKMX 3HAYEHWI Yy ManbumKoB. Hanpotue, 6osbluee ymcno
[eBOYEK UMENO CpeaHue 3HaueHua pocTa. Ewe ogHMM HanpasieHu-
€M aHanu3a ABMAACb XapakTepuctnka ®PL B 3aBMCMMOCTM OT Teppu-
TOPUU NpOXMBaHUA. MMpyu 3TOM [OKa3aH CTaTUCTUHECKM 3HAUYMMbIN
TPEHA, B CTOPOHY HU3KMX U HUKE CPeAHEro NoKasaTenen poctay cenb-
CKUX KUTE/IEN, TOTAA KaK Y AeTel, MPOXKMBAIOLLMX B TOPOAAX, BbIsB/IEH
60n1ee BbICOKUIA ypoBEHb GU3NYECKOTO Pa3BUTUA.

MpoaHann3npoBaHbl B3aMMOOTHOLLIEHUA MEXAY NOKa3aTenamm
pOCTa M XapaKTepoM HYTPUTMBHOTO CTaTyca 0b6cef0BaHHbIX. B Lesnom
13bbITOYHAA Macca Tena 3aperncTpuposaHa y 16,7%, oxupeHue —y
6,7% petei. 2,9% petei umenn 6enKoBO-aHEPreTMUYECKyo HegocTa-

The representative sample size was calculated using the
formula for studying the characteristics with a known population
size [10] and amounted to 4590 people. The size of the actual
sample (n=9662) exceeded the estimated value.

Statistical analysis was performed using the Statistica 10
software package (StatSoft Inc., USA). Given the large sample size
and the distribution close to normal according to the Kolmogor-
ov-Smirnov test, parametric statistical methods were used. Quan-
titative data are presented as the mean and the standard devi-
ation. Qualitative variables were described in absolute numbers
and percentages (%). The statistical significance of differences in
qualitative variables was assessed by the Student's t-test for nor-
mal distribution. Pearson's x? test was used to evaluate the differ-
ence in the distribution of categorical variables between indepen-
dent groups. Differences were considered statistically significant
at p<0.05.

The study was carried out following the principles of bio-
medical ethics. The study was approved by the Commission on
Ethics of the Izhevsk State Medical Academy, Izhevsk, Udmurtia,
Russia (the latest commission findings Ne 643 endorsed on 26
February 2019).

RESULTS

Examined were 9662 children aged 1-17; 4795 (49.7%) boys
and 4867 (50.3%) girls; 4832 (50.0%) urban and 4830 (50.0%) ru-
ral residents. The age distribution of the participants was divided
into five age groups: 1-2 y/o (14.5%), 3-6 y/o (19.6%), 7-11 y/o
(30.7%), 12-14 y/o (19.1%), and 15-17 y/o (16.1%).

Survey results showed that out of 9,662 children aged 1-17
years, 65.8% (n=6355) had average height, 19.0% (n=1837) were
below average or short, and 15.2% (n=1470) were above average
and tall. As a result, the level of physical development was un-
evenly distributed, with a predominance of children with short
stature. At the same time, values <-2 SD were found in 3.7% of
the examined population, >+2 SD — 2.7% (Fig.). In these cases,
consultation with an endocrinologist is necessary to determine
the causes of physical development deviations.

Table 1 reveals specific age-related patterns in the level of
PD among children. The highest frequency of below-average and
low height values was noted among those examined between 1-2
years and 3-6 years of age (22.4% and 24.4%, respectively). Chil-
dren over the age of 12 showed the best physical development.

Puc. 1 Cmpyxkmypa pacnpedesneHus 06caedo8aHHbIX N0 pocmy
Fig. 1 Distribution of heights among the surveyed children

2,7% 3,7%

12,5%
15,3%
® HU3KMit/short

| HuKe cpeaHero/below average

4 cpesHuit/average

= Bblle cpeaHero/above average

65,8%

@ BblcoKuit/tall
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Tabnuya 1 Snudemuonoauyeckue ocobeHHocmu OP/

Table 1 Epidemiological characteristics of PD in the surveyed children

PacnpeaeneHue obcnegoBaHHbIx no pocty / Distribution of heights (%)

MpusHak Huskuin Huke cpegHero CpeaHwii Bbiwe cpeaHero Bbicokuii
Clinical variable Short Below average Average Above average Tall
(n=357) (n=1480) (n=6355) (n=1212) (n=258)
Bospacr, rogbi/Age (in years)
1-2 (1) 7.6 14.8 63.0 11.7 2.9
3-6 (2) 4.9 19.5 64.7 9.4 1.5
7-11 (3) 3.4 17.1 65.8 11.3 2.4
12-14 (4) 23 13.2 63.6 16.1 4.7
15-17 (5) 0.9 9.7 72.4 15.2 1.9
p,,=0.002 p,,<0.001 p,.<0.001 p,,=0.034 p,,=0.007
p,,<0.001 p,.<0.001 p,.<0.001 p,,<0.001 p,,=0.007
p,,<0.001 p,,=0.031 p,.<0.001 p,.=0.006 p,,=0.026
p,.<0.001 p,,<0.001 p,.<0.001 p,,=0.033 p,,<0.001
p,,=0.007 p,.<0.001 p,,<0.001 p,,<0.001
P p,,<0.001 p,,<0.001 p,.<0.001 p,<0.001
p,.<0.001 p,.<0.001 p,,<0.001
p,,=0.041 p,.=0.002 p,.<0.001
p,.<0.001
p,.<0.001
Mon/Gender
Manbunku (1)/Boys (1) 4.2 15.5 64.2 12.8 3.4
Oesouku (2)/Girls (2) 3.2 15.2 67.3 12.3 1.97
p p,,=0.014 - p,,=0.002 - p,,<0.001
TeppuTOpUA NPOKUBAHUA
Populated areas
lopog, (1)/Urban (1) 2.6 12.0 66.7 14.8 3.9
Ceno (2)/Rural (2) 4.8 18.6 64.8 10.3 1.5
p p,,<0.001 p,,<0.001 - p,,<0.001 p,,<0.001

[pumeyaHmne: yKasaHbl INLWb CTaTUCTUYECKMU 3HAYMMbIE Pa3nnyma (I'IO Kputepuio )(2)

Note: only statistically significant differences are indicated (according to Pearson's chi-square test)

TOYHOCTb. MogasnatoLee 6ONbWMHCTBO AETEN CO CPEAHUMM NOKa3a-
Tenamm pocTta (76,4%) He UMeNo HapyLeHWIt HyTPUTUBHOTO CTaTyca, Y
15,8% puarHocTMpoBaHa M3bbITouHas macca Tena, 5,4% — oxupeHue,
2,4% — Hef0CTaTOYHOCTb NUTaHUA (Tabn. 2). CpeaHee 3HaueHwe SD
WUMT coctasuno 0,15+1,2.

O6cnenoBaHHbIe C MOKA3aTeNAMM POCTA HUMKE CPEAHEro 1 HW3-
KMMM 3Ha4YMTeNbHO Yale (p<0,001) umenn HeaOCTaTOUHOCTb NUTaHUA
- 4,1% v 5,6% cootsetcTBEHHO. CpegHue 3HaveHna SD UMT npegs-
cTaBneHbl B Tabn. 3. Hanpotus, y fieTelt ¢ BbICOKMM U Bbille CPeaHEro
YPOBHEM POCTa Yallle AMarHoCTMPOBAANCh M3BbITOYHAA Macca Tesa 1
oXupeHune (Taba. 2), 4To HaLLNO OTPaKeHWUe B Hanbonee BbICOKUX No-
Kaszatenax SD UMT (tabn. 3).

OBCYXXAEHUE

B xofme npoBed€HHOro MccnegoBaHWA NONYYEHbl CBeAEeHUA
OTHOCUTE/IbHO PernoHanbHbIX ocobeHHocTei OPL B cOBpeMEHHbIX
YCNOBUAX B COOTBETCTBUM C MEXAYHAPOAHbIMK CTaHAapTamu. [o-
KasaTenu pocTa M macchl Tena B npegenax CPeHUX 3HadeHuid (1
SD) umeet nogasnstoliee 60NbWMHCTBO 06CNeA0BaHHbIX: 65,8% K
73,7% COOTBETCTBEHHO. KNMHMYECKM 3HAUMMbIE Cly4an 3a[epKKu
pocTa (<—2 SD) 3apernctpupoBaHsbl y 3,7% AeTel, NPenmyLLeCTBEH-
HO B paHHeM W AOLWKONbHOM BO3pacTax. B pamkax uccnegosaHua
NOATBEPKAEHA aKTyaNbHOCTb Npobaembl LETCKOTO OXUpeHus. Us-
6bITOYHANA Macca Tesla 3aperucTpuposaHa y 16,7%, oxupeHue — y
6,7% peteit 1-17 ner.
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At puberty, height values below average and low were registered
in no more than 15.5-10.6% of the examined. Physical develop-
ment in boys is often characterized by a higher frequency of de-
viations in height indicators towards low and high values, which
can be attributed to gender-specific features. In contrast, a more
significant number of girls had height values that were within the
average range. One aspect that was analyzed was how the PD
of children varies based on their place of residence. It has been
proven that rural residents experience a statistically significant
trend towards lower-than-average height indicators, while chil-
dren living in cities tend to have better PD.

In addition, an analysis was conducted to examine the cor-
relation between height values and the nutritional status of the
subjects. Overall, 16.7% of children were found to be overweight,
and 6.7% were classified as obese. Additionally, 2.9% of children
were identified as having protein-energy malnutrition. According
to Table 2, most (76.4%) children with average height values had
no nutritional disorders. However, 15.8% were found to be over-
weight, 5.4% were classified as obese, and 2.4% were diagnosed
with malnutrition. The average BMI SD for the whole group was
0.15+1.2.

Those surveyed with below-average and low height values
significantly more often (p<0.001) had malnutrition — 4.1% and
5.6%, respectively. BMI mean, and SD values are presented in
Table 3. In children who are taller than average, overweight and
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Tabauya 2 Xapakmepucmuka HympumusHo20 cmamyca y
06¢1e008aHHBIX C PA3HBIM YPOBHEM (PU3UYECKO20 Pa38UMUS

Yacrora HapylueHui

Huskui Huxke cpepHero
HYTRUTUBHONO CTaTyca Short (1) Below average (2)
Weight categories or 8

(n=357) (n=1480)
M36bIToYHan macca Tena, %
Overweight, % L8l L
OxupeHue, %
Obesity, % >-6 3.6

0,

HepoctaToyHOCTb NUTAHUA, % 56 a1

Underweight, %

MpyMeyaHwe: yKasaHbl NMLb CTAaTUCTUYECKM 3HAYMMBIE PA3NnumA (Mo KpuTepuio X2)

Table 2 Nutritional status of the study population in
different height groups
Poct / Height groups
CpepgHwii Bbiwe cpeaHero
Average (3) Above average (4)
(n=6355) (n=1212)

Bbicokuii
Tall (5)
(n=258)

p,,=0.003

p,=0.013
p,,<0,001
p,,<0.001
p,.<0.001
p,,<0.001
p,,=0.071
p,,<0.001
p,<0.001
p,,=0.005
p,,<0.001
p,<0.001
p,,<0.001
p,<0.001
p,=0.007
p,,<0.001
p,,<0.001
p,,<0.001
p,,<0.001

15.8 21.3 21.7

5.4 11.9 18.2

24 1.7 2.3

Note: only statistically significant differences are indicated (according to Pearson's chi-square test)

[lo HacTosero BpemeHu obcyKAaeTcs BONPOC O Lienecoobpas-
HOCTM pa3paboTKM U MCNOb30BaHMA B NeAMATPUYECKOM NPAKTUKe pe-
TMOHA/IbHBIX HOPMATUBOB pU3nUeckoro passutusa [1, 11, 12]. OgHako
B COBPEMEHHbIX YCNOBUAX OLeHKa OPLl 1 nofpoCcTKOB Npeanonaraet
BO3MOXHOCTb NPUMEHEHMA CTaHAAPTOB, NPEAI0XKEHHbIX UCCNeS0Ba-
Te/IbCKOM rpynnoit BO3, HE3aBUCUMO OT 3THWUYECKOW NMPUHAAIEKHO-
CTW, COLMANbHO-IKOHOMMYECKOTO CTaTyca M XapaKkTepa nutaHua [1].
Ha nonynsuMoHHOM ypOBHE 3TO NO3BOASET MNOJYYMTb PE3y/bTaThl,
COMOCTaBMMbIE C APYTMMU TEPPUTOPUAMM, @ Ha MHAMBUAYAIBHOM
— 06bEKTUBM3NPOBATL NPUHATME AAEKBATHOMO KJMHUMYECKOTO pelue-
HuA. Mogo6HbIN BbI6OP BblN CAeNaH B HALLEM UCCNef0BaHMM.

AHanu3 ypoBHa ®P/] B COOTBETCTBMM C 0BCYKAAaEMbIMU CTaHAAP-
TaMu BbIABUA ONpPefenéHHbIA TPEHA B CTOPOHY NOKasaTesiel pocTa
HUXKE CPeAHEro 3HAYEHMA U HU3KMX B NepBble 7 NeT Xu3Hu. OgHako
B npenybepTaTHOM M NybepTaTHOM BO3pacTax 3Ta TeHAEHUMA HUBE-
nvposanack: ot 77,1% po 87,6% neTelt UMenun pocT B CPEAHMX 3Ha-
YEHUAX UM Bblwe cpeaHero. MonyyeHHble AaHHbIE NO3BONAIOT apry-
MEHTUPOBATb TOYKY 3pEHMA 0 3aKOHOMepHOCTAX B PP/] M nogpocTKoB
B COBPEMEHHBIX yC/10BMAX. KaK yKa3biBaeTca B pAAe HaydHbIX ny6au-
KaLmii OTEYECTBEHHBIX YYEHbIX, MPOLLECCHI aKCcenepaLmMm pocta 1 pas-
BUTWA AETCKOrO HaCeNeHus perncTpupytotcs ¢ 60-X rofos ¢ 4OCTUKeE-
HMEeM nuKa B cepeamnHe 70-x rogos XX Beka [2, 6]. B nocneaytowem 8
80-90-e roabl 3adpuKcMpoBaHbl OTYETAMBbIE NPOLLECCHI AeLienepaLnm,
KOTOpble, MO NPOrHO3aM M’MIMEHUCTOB, MO HabAATLCA B Havane
XXI Beka [2, 6, 8]. JanbHelwmne nccneaoBaHus, O4HaKo, CBUAETENb-
CTBYIOT O NONOXKUTENbHbIX caBuUrax B P/, B COBPEMEHHbIX YCI0BUAX
1 «KHOBOM BUTKE» NPOLLECCOB akcenepaumm [6, 13-15]. Pesynbratbl Ha-
LIero UccnegoBaHWA COMNAcyoTCA € STUMM AaHHBIMU U NOATBEPKAa-
FOTCA HEBBICOKOW YaCTOTOM KJMHUYECKU 3HAUMMOW 3a[ePKKMU pocTa.
Cnyyan BbicoKopocaocTv (>+2 SD), No HalMM AaHHbIM, PETUCTPUPY-
FOTCA NPEUMYLLLECTBEHHO Y AeTel ¢ U3BbITOYHOM Maccow Tesa, YacToTa
WX He npeBbIwaeT 2,7%.

06cyKaan Bo3pacTHble 0cobeHHOCTM B nokasatenax OPL, He-
06X0AMMO aKLEHTMPOBATb BHMMaHWE Ha TOM, YTO TEMMbl POCTa B

obesity are more common, as shown in Table 2, reflected in the
highest BMI values in Table 3.

DiscussION

During the study, data were obtained regarding the regional
variations of contemporary children's PD following internation-
al standards. The height and body weight indicators were with-
in the average values (+1 SD) of the vast majority of the exam-
ined: 65.8% and 73.7%, respectively. Clinically significant cases of
growth retardation (<—2 SD) were registered in 3.7% of children,
mainly in early and preschool age. The study has confirmed the
significance of the issue of childhood obesity. Overweight was
reported in 16.7%, and obesity — in 6.7% of children aged 1-17
years.

Some time ago, the practicality of developing and imple-
menting regional physical development standards in pediat-
ric practice was discussed [1, 11, 12]. However, assessing PD in
children and adolescents currently involves applying the WHO
standards, which can be used everywhere regardless of ethnic-
ity, socioeconomic status, and diet [1]. At the population level,
this allows us to obtain results comparable with data in other
territories and at the level of clinical practice to make an evi-
dence-based clinical decision. We made this decision as a result
of our research.

An analysis of the PD of children per the discussed standards
revealed a trend towards below-average and low height values
in the first 7 years of life. However, this trend leveled off in the
prepubertal and pubertal ages: 77.1% to 87.6% of children had
average or above-average heights. The data suggests the charac-
teristic patterns in contemporary PD of children and adolescents.
As some authors pointed out, the growth acceleration of the pe-
diatric population has been recorded since the 60s, with a peak
in the mid-70° of the twentieth century [2, 6]. Subsequently, in
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Tabauya 3 Pesynsmamel oueHKU nokazameseli pocma

Table 3 Evaluation of the height and BMI of the surveyed children

Pocr / Height groups
lNMoka3sartenb Huskui Huxe cpeaHero CpeaHuii Bbiwe cpeaHero Bbicokuii
Indicator Short (1) Below average (2) Average (3) Above average (4) Tall (5)
(n=357) (n=1480) (n=6355) (n=1212) (n=258) P
(L) CEETEAEEE TS, 25 3.7 15.3 65.8 125 2.7
Coverage, %
p,,<0.001
p,,<0.001
lNoKasaTenu ctaHgapTHOroO p,,<0.001
OTK/IOHEHMA poCTa No p,<0.001
LeHTUNbHbIM Tabnuuam, M+o p..<0.001
The mean and SD of heights -2.53+0.6 -1.3940.26 -0.03+0.55 1.39+0.27 2.45+0.46 p:<0.001
according to centile tables, p,,<0.001
Mto p,,<0.001
p,,<0.001
p,,<0.001
p,,<0.001
p,,<0.001
MoKasaTtesnb CTaHAAPTHOIO p. <0.001
OTKNOoHeHua UMT no p1-5<0.001
LEHTUNbHBIM Tabanuam, M+o -0.08+1.3 -0.11+1.2 0.15+1.2 0.48+1.25 0.7+1.38 p2-3<0.001
BMI mean and SD according to p2-4<0.001
centile tables, M+o p:<0.001
P, <0.001

MpumeyaHwe: yKasaHbl LLb CTaTUCTUYECKM 3HaYMMble Pasanuus (no t-kputepuio CTblogeHTa)
Note: only statistically significant differences are indicated (according to Student's t-test)

TeyeHue JEeTCTBA HepPaBHOMEPHbI U XapaKTepUsyHTCA OTYETAUBbIMU
YCKOPEHWUAMU B onpeaenéHHble Bo3pacTHble nepuogpl [1, 16). Tak, B
6-8-NeTHeM BO3pacTe B CBA3N C CEKpeLmeit HaanoYeYHNKOBbIX aHAPO-
reHOB, OTMEYAETCA TaK Ha3blBaeMbl «AETCKUIA POCTOBOW CKAYOK».
Mo HaWWM AaHHbIM, UMEHHO Nocne 7 NeT 3HaYUTENbHO YMEHbLUaeT-
A yAenbHbI Bec 06cnef0BaHHbIX C HU3KMMM NOKas3aTeNamMM PocTa,
a Hanbonee oNTUMa/bHble MapaMeTpPbl OTMEYAIOTCA B NybepTaTHOM
BO3pacTe, XapaKTepuaytowemcs Ny6epTaTHbIM POCTOBbIM CKa4YKOM.

M3BecTHO, 4TO nybepTaTHbI POCTOBOM CKAYOK PEerncTpupy-
eTca Ha 1,5-2 roga paHblue y AeBOYEK B CPAaBHEHMM C MasbYMKaMu
[1]. UmeHHO ¢ 3TMM CBA3bIBALOT YCTAHOBEHHbIE BO MHOMMX paboTtax
reHaepHble 0COBEeHHOCTY B GMU3MYECKOM PA3BUTUM, NPOABAAIOLLMECA
60nee BbICOKMMM 3HAUEHMAMM NOKasaTeNel y AeBOYEK B Hauane ny-
6eptarta, a B Nocaeaytolme roabl — y Manbunkos [6, 7, 10]. B Hawem
nccnefoBaHnM GeHOMeEH Tak Ha3blBaeMOro «nosoBoro Aumopdus-
Ma» NPeACTaB/EeH B Apyrom acnekTe. MoKas3aHo, YTo PacnpoCTpaHEH-
HOCTb KpaWHMX 3HAYEHUI POCTa — KaK HU3KMX, TaK M BbICOKMX — Bbille
Y MaJIbuMKOB. 3TW pe3y/bTaTbl TPEOYIOT, HECOMHEHHO, AaNbHENWMNX
UCCNef0BaHNM, OOHAKO UX MHTEPNPETALMA C KAMHUYECKMX NO3ULMIA
NpeacTaBnseTcA BMOMHE NOTMYHON. Tak, MMeloTCs AaHHble o bonee
BbICOKOW 4acCTOTe Yy MaJIbuMKOB KaK OMnpefenéHHbIX BApMaHTOB 3a-
[ePKKU pocTa — COMATOTPOMHOW HEAO0CTATOYHOCTH, KOHCTUTYLMO-
Ha/bHOW 3a/IEPMKKM POCTa U NybepTaTa, Tak U KOHCTUTYLMOHANbHOW
BblcOKopocnoctv [1, 17, 18].

Mony4eHHble HAMM Pa3NNYUA B MOKA3aTeNAX POCTA Y FOPOACKMX
U CENIbCKMX KUTEEMN COIMACYIOTCA C pesy/ibTaTamu APYrux uccneno-
Batenein [8, 13, 19]. Cpean BO3MOXKHbIX MPUYMH ITOTO YKa3blBaOTCA
PasHbIl COLMANbHO-IKOHOMMYECKMUIA YPOBEHD KU3HWU HACENEHHS, Xa-
PaKTEP MUTAHMA U GU3NYECKOW aKTUBHOCTU, MHTEHCUBHOCTb LUKO/b-
HOro 0by4eHws, IKoNorMYeckmMe GpaKTopbl, OLHAKO Hay4HbIM NOUCK B
3TOM HanpaB/IEHUMN NPOAO/IKAETCA.

Bo3pacTHble, reHAepHbIe U TePPUTOPUA/IbHbIE 3aKOHOMEPHOCTH
B PACNpOCTPaHEHHOCTM U36bITOYHOM MACChl TENA M OKUPEHUA y AeTei
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the 80-90¢, growth deceleration trends were recorded, which, as
predicted, could be observed at the beginning of the 21 century
[2, 6, 8]. Further studies, however, indicated positive trends in the
contemporary PD of children and adolescents and new growth
acceleration [6, 13-15]. The low incidence of clinically significant
growth retardation confirms the consistency of our study with
these data. Our data shows that children who are overweight are
more likely to have tall stature (>+2 SD), but this only occurs in
about 2.7% of cases.

When discussing PD in children and adolescents, it is essen-
tial to note that growth rates are uneven and characterized by
distinct accelerations in specific age periods [1, 16]. Thus, at the
age of 6-8 years, a developmental growth spurt is noted due to
the secretion of adrenal androgens. Our data shows that the pro-
portion of children with low height-for-age decreases significantly
after 7 years, with the most optimal indicators observed during
puberty characterized by a pubertal growth spurt.

It is known that the pubertal growth spurt is recorded 1.5-2
years earlier in girls than in boys [1]. Many studies link gender dis-
parities in PD to this particular characteristic, manifested by high-
er growth indicators in girls at the beginning of puberty than in
boys, with a reversal pattern in subsequent years [6, 7, 10]. Sex-
ual dimorphism in body size is presented in our study differently.
Boys have a higher prevalence of extreme height values, both low
and high. Further research is needed, but the following clinical
interpretation seems logical with evidence of a higher frequency
of growth retardation, including somatotropic insufficiency, con-
stitutional delay of growth and puberty, and constitutional tall
stature observed predominantly in boys [1, 17, 18].

Our findings are consistent with other researchers' results
regarding height differences between urban and rural residents
[8, 13, 19]. Several factors can contribute to differences in height,
including socio-economic status, nutrition and physical activi-
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1 NOAPOCTKOB NPOaHaNM3MPOBaHbI M ONy6MKOBaHbI Hamu paHee [4]
U B HacToALLEN NybAMKaLMK He 06CyRaatoTCA.

OrpaHUYeHUA uccnepsoBaHuA. B faHHOM mMccnefoBaHUM
NpeACcTaBAeHbl pesynbTaTbl OAHOMOMEHTHOMO 06C/el0BaHUS aHTPO-
NMOMETPUYECKUX NOKa3aTenen aetei 6e3 LONONHUTENbHOTO YrybnéH-
HOFO M3yYeHWUs MPUYMH, NPUBEALIMX K OTKNOHEHUAM B GU3UYECKOM
pasBUTUM.

3AKNIOYEHUE

Takum 06pas3om, B Xo4e 3NUAEMMONOTMYECKOTO UCCNEf0BaHMA
no/yYeHbl CBeAeHUA OTHOCUTEIbHO 0cobeHHOocTel PP/l B coBpemeH-
HbIX YC/IOBUAX C aKLLEHTOM Ha BO3PacTHbIe, FeHAEPHbIE U TEPPUTOPH-
a/IbHble 3aKOHOMEPHOCTU. [loKa3aHO oNTUMasbHoe dU3nYecKoe pas-
BUTUE 6ONbLUMHCTBA AeTel 1-17 neT, ycTaHOBAEHa YacToTa KpaHWX
3HAYEHWUI aAHTPOMOMETPUYECKMI TMOKas3aTenei, COOTBETCTBYHOLLMX
3aAiepKe pocTa, BbICOKOPOCIOCTH, U3BLITOUHON Macce Tena u OXu-
PeHuto, HefocTaTouHOCTU NUTaHuA. ChopmmpoBaHHas 6asa AaHHbIX
MO3BO/IAET UCMO/b30BaTh €€ A1 MOHUTOPUHIA 33 COCTOAHUEM 30-
POBbS AETCKOrO HaceNeHUs B NOC/eLyoLEM.

ty, schooling intensity, and environmental factors. However, re-
search in this area is ongoing.

We analyzed the prevalence of overweight and obesity in
children and adolescents by age, gender, and geography in a pre-
vious publication [4], which is not discussed here.

Research limitations. This study only examines the an-
thropometric indicators of children without analyzing the under-
lying causes of PD deviations.

CONCLUSION

During the epidemiological study, we gathered data on con-
temporary trends in PD among children and adolescents, em-
phasizing age, gender, and geography. The PD of children aged
1-17 has been extensively studied, and the frequency of extreme
values of growth indicators corresponding to malnutrition, over-
weight, obesity, and growth retardation has been determined.
The database that has been generated can be used to monitor
the health status of future generations of children.
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