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ABSTRACT

The purposes of the current study were: (1) to describe growth and physical development and
establish norms for schoolchildren from Rostov region in Russia; (2) to compare major char-
acteristics of development between urban and rural children by sex and age.

Nearly 200,000 children (198,712) aged between 7 and 17 years from 232 urban and rural
schools of Rostov region (Southern Federal District of Russia) participated in the study. School
age is a period of intensive growth and physiological and psychological development.
Irregularities of personal development are caused by a multitude of factors, such as sex differ-
ences, heredity, socio-economic status of a family, standard of living, particular environmental
conditions, and lifestyle.

It has been established that children from the Southern Federal District of Russia had body
mass index values higher than age-appropriate norms for all Russians (Total Russian, Rudnev
et al., 2014) and World Health Organization charts. Children from urban settings were taller and
heavier than children from rural settings.

Sex is one of the most influential factors which play key role in determining specific char-
acteristics of growth and personal development. According to our results, boys and girls both had
similar age-related changes in weight and height, but their respective dynamics differed. Girls’
height and weight values accelerated at the age 10 to 12 years and plateaued after the age
fourteen, whereas in boys height and weight steadily increased with age, showing slight accel-
eration at the age 12 to 13 years, and reached a plateau by the age of seventeen.

Abstract (in Russian)

LenAaMu HacTosMmero uccjiefoBaHusa Oputn: (1) ¢ HCIOIB30BaHKUEM penpe3eHTAaTHBHON IPYINB 00cjeyeMbIX onucaTh odIue
3aKOHOMEPHOCTY OHTOTeHe3a 4YejloBeKa B Auana3oHe Bo3pacToB 7-17 JieT, xapakTepHble i PocTtoBckoil obsiactu Poccuy; (2),
BBIIBUTh U ONMCATh YacTHblE OCOOEHHOCTH HCCJIeyeMbBIX BO3DAcTOB PAa3BUTHs LIKOJIBHUKOB, CBA3AHHBIX C [OJIOM U MECTOM
IIPOXKBaHUsA, ONKCATh Pa3JInyKA pocTa U Pa3BUTUA JleTell U3 TOPOJCKUX U CeJIbCKUX HaceJeHHBIX MyHKTOB.

B ucciiefoBaHuAX NpuHsIO yyactue 198712 yuamuxcs (96584 manburkoB u 102128 neBouek) yuyamuxcs 232 06pa3oBaTeIbHBIX
opraHusanuii ropofoB u ces PocroBckoii ob6sactu (FOxHbIN GenepanbHell okpyr Poccun). Ilepuol Xu3HM dYesoBeka,
3axBaThIBAIONIMI «IIKOJIbHEIE TOAB (7-17 JjeT), XapakTepusyeTcs MHTEHCHUBHBIMU IIpolieccaMM pocTa U (U3NYeCKOro pas3BUTHUSL.
HccremyeMble TpoIlecChl  XapaKTepU3YIOTCS BBIDAXXEHHON HepaBHOMEDHOCTBIO U IOJIOBHIMH OcOOeHHOCTAMU. OCHOBHEBIE
3aKOHOMEPHOCTH Pa3BUTHA WJUTIOCTPUPYIOTCA HAa HEe3aBUCHUMBIX BBIOOPKAax [1eBOUYeK M MaJIbYMKOB, WLIIOCTPUPYA IPHU 3TOM PAL

* Corresponding author. Tel.: +7 863 2509813; fax: +7 863 2665677.
E-mail address: voinovO5@mail.ru (V.B. Voynov).

https://doi.org/10.1016/j.jchb.2017.11.003
Received 27 August 2015; Accepted 9 November 2017
0018-442X/ © 2017 Elsevier GmbH. All rights reserved.

Please cite this article as: Voynov, V.B., HOMO - Journal of Comparative Human Biology (2017),
https://doi.org/10.1016/j.jchb.2017.11.003



http://www.sciencedirect.com/science/journal/0018442X
https://www.elsevier.com/locate/jchb
https://doi.org/10.1016/j.jchb.2017.11.003
https://doi.org/10.1016/j.jchb.2017.11.003
mailto:voinov05@mail.ru
https://doi.org/10.1016/j.jchb.2017.11.003

V.B. Voynov et al. HOMO - Journal of Comparative Human Biology xxx (XxXxX) XXX—XXX

reHJIepHBIX ocobeHHocTel. Ha BHemHMi1 Bu 4esioBeka, ero MopdodyHKINOHAIbHbIE OCOOEHHOCTH OKa3bIBAIOT BJIMSAHUE (HAaKTOPHI
Ppa3IMYHOM NPUPOABL: HACJIeICTBEHHOH, COIMAJIbHO-3KOHOMMYECKOH, 3KO0JIOTUYecKol; cOopMUpOBaHHBEIN B ANMHAMUKe BO3PacTOB
obpa3 xu3Hu. Ha manHOM 3Tame nccijiefOBaHUI COBOKYITHOCTh ¢akTOpOB 00beJUHEHHI B KaTeropuu: peruoH (PoctoBckas 0611. PD),
TOpOJ U CeJio.

Oco6eHHOCTH BO3PACTHBIX M3MEHEeHU! JJIMHbBI ¥ MacChl TeJIa, pAfa GyHKIMOHAJIBHBIX IapaMeTPOB MaJIbYHKOB U AeBOYEK UMEIOT
CXOAHBIN XapakTep. IIpu 3TOM, A1 pocTa M MaccCHl TeJia leBOYeK XapaKTepHO OTYeTJINBOe «yCKOopeHuey, HaunHatonleecs ¢ 10-12 et
U «3aMejlyIeHre», HaunHawoleecs ¢ 14 jier. luHaMyKa M3MeHeHUI TapaMeTpoB MaJIbuMKOB IIpe/ICTaByIAeTCs 60jlee MOHOTOHHOM,
TeM He MeHee, IMeeT MeCTO POCTOBOU ckavoK. KoTopsiil HaunHaeTcs Ha 1,5-2 roa nmo3xe geBovek — B 12-13 jieT 1 He UMeeT 4eTKO
BBEIPQKEHHOTO Criajia Ha BceM Ileprofe HabJoeHui — Ao 17 jer.

B paboTe nokasaHsI IPU3HAKU OIEPEXAIONIEro, OTHOCUTEIBHO M3BECTHHIX MEXAYHAPOAHBIX U OT€YeCTBEHHBIX HOPM, Pa3BUTUSA
JeTeli, NPOXUBAOIIMX B OJHOM U3 IOXHBIX pernoHoB P® — PocroBckoii obyiacTh, M, B 4aCTHOCTH, NpU 6oJjiee NHTEHCHBHOM
(usmyecKoM pa3BUTHUN MIKOJIBHUKOB CEJIbCKOM MecTHOCTU. OJJHAKO, 1 MaJIbYUKH M EBOYKU BCEX HCCJIEAYEMBIX BO3PACTHBIX TPYIIII,
MIPOXUBAIOIIYe B TOPOAaX, XapaKTepU3yTcs 00JIbIIeH AJIMHON U MacCOl TeJjla OTHOCUTEIBHO CBOMX CBEPCTHUKOB — XHUTeJIEN cesia.

Introduction

At the present time in Russia large-scale assessments of growth, development and health conditions of children are conducted only
sporadically, as often noticed (Baranov et al., 2008; Bezrukih et al., 2003; Godina, 2009; II’chenko, 2014; Kuznecova, 2005; Mel'nik
et al., 2012; Rudnev et al., 2014). Thus, there are no complete anthropometric data regarding physical development of school-age
Russian children. According to experts (de Onis et al., 2007; Tanner et al., 1966) it is advantageous to review the national and
regional growth standards every 5-15 years.

School age is the main period of growth and development, when child's organism is more sensitive to both favorable and un-
favorable influences. Despite debates whether stages, of the morphofunctional and psychological child development exist or not
(Bailey et al., 2001; Lourenco, 2016), we accepted the hypothesis of age crises by Vygotskiy (2005). According to this hypothesis
child's school age includes a crisis of the seventh year and a crisis of the adolescence. In these periods organism undergoes both
quantitative and qualitative changes.

It is widely held opinion, that the school and educational environment could have an effect not only on growth and development
but also on child health. It is difficult to find a simple solution to this complicated problem. According to Landrigan (2016) schools in
USA, among other factors, were not considered as a negative factor influencing children's health. In accord with data of Russian
researchers (Baranov et al., 2008; Bezrukih et al., 2003; [I’chenko, 2014) extensive informational and physical loads of schoolwork
resulted in poor adaptation and might have had negative influences on schoolchildren's health.

Innovation in education system introducing intensive teaching with large information content negatively affects schoolchildren's
health (I'’chenko, 2014). Modern teaching programs are based on prestige and often ignore physical, psychical and intellectual
consequences these programs may have for children. Studies in Russia have shown that incidence of health problems among children
increased by 4-5 times during school years and 55 percent of schoolchildren had chronic diseases after leaving school (Chirkova,
2000).

We hypothesize that in urban and rural settings conditions for physical and psychological developments are different. Children
from rural settings have better nutrition and more possibilities for motor activity, experience no stress even in the worst socio-
economic standards of living and have less intensive and less innovative educational program at school than schoolchildren from
urban settings. However, the influence of socio-economic factors on growth and development of urban and rural schoolchildren are
still poorly understood.

The purposes of the current study were: (1) to describe growth and physical development and establish growth norms for
schoolchildren aged 7 to 17 years from Rostov region in Russia, and (2) to compare major characteristics of development between
urban and rural schoolchildren according to age and sex.

Materials and methods

The regional project named “Our Good Health School” is a school health screening system which is aimed at keeping school-age
children healthy. In the Rostov region, the health screening within this project has been performed since the year 2012. All mea-
surements for the screening were approved by the Rostov regional Department of Education and Department of Public Health. Rostov
region is a large agrarian region (100 800 km?) of the Southern Federal District of Russia. The study was conducted in 232 urban and
rural elementary schools during the 2012 to 2015 school seasons. In total, 198,712 healthy children (96,584 boys and 102,128 girls),
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