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COMPARATIVE ANALYSIS OF PHYSICAL DEVELOPMENT IN CHILDREN LIVING IN SAMARA
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Analysis of physical development in children and adolescents is an integral to the monitoring of child population. Health status of children and adolescents is
an essential criterion of societal welfare. Numerous studies of physical development in children indicate the heterogenous nature of growth and develpmental
processes in children living in various regions of Russia. The study was aimed to perform the comparative analysis of physical development between children aged
15-17 living in Samara (a total of 714 children were examined, among them 368 boys and 346 girls) and children of the same age group living in Nizhny Novgorod
(a total of 689 children, among them 351 boys and 338 girls). In school students aged 16-17, significant differences in the mean height were revealed: adolescents
living in Samara were taller than those living in Nizhny Novgorod (p = 0.001). The same trend was observed in girls of the same age group. Comparative analysis
showed that girls aged 15-17 living in Samara were significantly taller (o < 0.001) than girls who lived in Nizhny Novgorod. Assessment of body weight showed
that the weight of boys aged 15-16 who lived in Samara was significantly higher compared to boys living in Nizhny Novgorod (p = 0.009). No significant differences
were revealed between the groups of 17-year-old boys and the groups of girls aged 15-17 (o = 0.7). The findings on the differences in the anthropometric
indicators of children living in Samara and Nizhny Novgorod justify the need for periodic development and use in healthcare practice of the regional standards for
assessment of physical development in children and adolescents.
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CPABHUTE/IbHbIA AHANN3 ®U3NYECKOIO PA3BUTUA OETEN I CAMAPA U I. HWKHUA HOBIroPO[,
0. B. Casoroga', E. C. Boromonosa?, E. A. KanoxHbiii?, M. FO. MasprowmH' &, C. P. Tpy6eLikas'

T CamapcKkuii rocyaapcTBeHHbIN MeAULIMHCKIMIA yHMBepcuTeT, Camapa, Poccust
2 [NprBOMKCKUIA CCNefoBaTeNbCKMA MEAVLIMHCKIIA yHMBepcuTeT, HokHuin Hosropoga, Poccunst

AHann3 puran4ecKoro pasBuUTVA AETEN 1 NOJPOCTKOB ABNSETCA HEOTHEMSIEMOW HaCTbIO MOHUTOPUHIA AETCKOM nonynsaumm. COCTOSHME AETCKOro 1 MOAPOCTKOBOIO
3[10POBbS — 3TO HEOTBLEMIIEMbIN KPUTEPUIA YPOBHS Braronony4ms obLuecTsa. MHOrouncieHHble NCcnefoBaHns hrU3nHecKoro PasBuTUS AETCKOro HaceneHust
CBUAETENbCTBYIOT O HEOOHOPOAHBIX MPOLeCccax pocTa W pas3BuTua AeTel B pasHbix pervoHax Poccuu. Llensto nccnenoBaHns Gbin CpaBHUTENbHBIA aHanma
hr3NHECKOro pa3BUTUA AeTein B Bo3pacTte oT 15-17 neT, npoxusatoLyx Ha Tepputopun r. Camapa, Bcero obcnenoBaHo 714 neten (U3 Hux 368 ManbvmkoB
1 346 OeBo4eK) ¢ AaHHbIMU (P3NHECKOro Pa3BmUTKS TOW ke BO3PAaCTHOW rpynnbl AeTel, NpoxmBaroLLmMX B . HxHWin HoBropopg, Bcero 689 netelt (3 Hux 351
Masbink 1 338 aeBo4ek). B BO3pacTHOM rpynne WKOMbHUKOB 16—17 NeT BbisiBEHb! BbICOKO JOCTOBEPHbBIE Pa3NNHMSA B CPEAHUX 3HAYEHMSX NoKasaTens avHbl
Tena: nokasartesb Y NOAPOCTKOB, MPOXMBaIOLLMX B . Camapa, Bbille, YeM y aeTel B 1. HuxHuin Hosropop (o = 0,001). AHanornyHas TeHaeHUMs Habnoganach v
y [eBOYEK TOW >xe BO3PaCTHOW KaTeropun. B xode cpaBHUTENbHOMO aHanm3a 6bI1o BbISBNEHO, YTO AnvHa Tena y aeBodek 15-17 net u3 r. Camapa AOCTOBEPHO
BbllLe (p < 0,001), 4eM y feBOHEK, MPOXMBAIOLLX B . HxXHUI HoBropoad,. PesynstaTsl aHanma3a Maccehl Tena nokasanu, 4To y toHoLen 156—16 neT, NpoXKMBatoLLyx
B . Camapa, [OCTOBEPHO 6oree Bbicokas Macca Tena rno CpaBHEHUIO C toHoWamMn 13 . HukHuin Hosropog (o = 0,009). B Bo3pacTHbix rpynnax 17 net y
toHOLWe 1 15-17 neT y AeByLLEK AOCTOBEPHbIX PasM4nii BbIBNEHO He 6bino (o = 0,7). MNonydeHHble pesynsTaThl pas3nmynii aHTPONOMETPUYECKIX NMoKasaTenein
neten r. Camapa 1 . HxH1A HoBropon, 060CHOBbIBAIOT HEOOXOANMMOCTb NEPUOANHECKON PaspaboTKM 1 MCMONb30BaHNA B MPaKTUHECKOM 3[PaBOOXPaHEHNN
PErvoHasbHbIX HOPMATUBOB (CTaHAAPTOB) AJ151 OLEHKIN (DU3NYECKOrO PasBUTUA AETEN 1 NOOPOCTKOB.

KnioueBble cnosa: rurveHa ,ELeTeI;I 1 NOJPOCTKOB, Cbl/I3I/IHeCKOe pasBunTE, aHTPOMOMETPUHECKIME NoKa3aTen
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Physical development is a conventional indicator of physical
capacity in children and adolescents. According to research, in
the regions of our country a little over 60% of boys and about
67% of girls show the harmonious physical development.
In 18% of boys and 14% of girls, disharmonious physical
development results mainly from overweight [1-3]. Protecting
the health of the younger generation is integral to provision
health-care of the nation. Individual and collective assessment
of the adolescent development is the most important method
used to monitor the status of the adolescent health [4].
Considerable research on the physical development of children
and adolescents indicates the growth and development
heterogeneity in children living in certain cities and regions of
Russia. There is evidence of the increasing number of children
having poor physical development due to the increasing
number of children with low weight and height. In recent years,
rapid deterioration of physical development is observed in
children who live in the Volga Federal District. The incidence
of non-communicable diseases, such as obesity, increases,
the number of healthy children decreases, and there are more
and more children with chronic disorders [5]. Technogenic
contaminants are the other important factor contributing to
growth and development of a child. It has been found that the
impact of this factor varies both within the region and between
the regions of one federal district [4-6, 7]. Accordingly, the
growth and developmental processes in the child population
are heterogenous.

The study was aimed to perform the comparative analysis
of physical development in children of secondary school age
living in Samara and Nizhny Novgorod.

METHODS

Research involved comparison of our data on the physical
development of boys and girls aged 15-17 living in Samara
with the data on the physical development of children of the
same age group living in Nizhny Novgorod. The Samara survey
sample included 714 children, among them 368 boys (51.5%)
and 346 girls (48.5%), and the Nizhny Novgorod survey sample
included 689 children, of them 351 boys (51%) and 338 girls
(49%). Inclusion criteria: age 15-17 years, permanent residence
in the territory of Samara and Nizhny Novgorod regions;
compliance with the health status group | or Il based on medical
documentation; informed consent to the study participation
submitted by parents (legal representatives). Exclusion criteria:

Table 1. Height of boys and girls aged 15-17

OPUTMHAJIbHOE UCCJIEQJOBAHNE

age at the time of examination less than 14 years 6 months and
one day or over 17 years 6 months and one day; permanent
residence outside of Samara and Nizhny Novgorod regions;
no informed consent to participation (refusal of participation)
provided by parents (legal representatives).

The main anthropometric indicators (height, body weight)
were measured. Then the following parameters were calculated
based on the anthropometric measurements: mean values (M),
standard deviation (o), standard error of the mean (m), minimum
and maximum values (min and max). The data were compared
with the data obtained when studying the groups of school
students of the same gender and age (aged 15-17) living
in Samara and Nizhny Novgorod [5, 7]. The raw data were
acquired and stored using the Microsoft Excel 2013 software
(Microsoft, USA). Statistical processing of the results included
the analysis of variance performed using the Statistica 13.1
software package (StatSoft Inc., USA). Statistical significance of
the differences was analyzed using the Pearson’s x2 test. The
differences were considered significant at p < 0.05.

RESULTS

The findings have revealed no significant differences in height
between the groups of 15-year-old boys living in Samara and
Nizhny Novgorod (p=0.2).

It should be noted that in school students aged 16-17,
significant differences in the mean height have been revealed:
adolescents living in Samara are taller than those living in Nizhny
Novgorod (p= 0.001).

The same trend is observed in girls of the same age group.

Comparative analysis has shown that the girls aged 15-17
living in Samara are significantly taller (p < 0.001) than those
living in Nizhny Novgorod (Table 1).

Analysis of our data on body weight has revealed the
following: body weight of boys aged 15-16 living in Samara is
significantly higher compared to boys living in Nizhny Novgorod
(p = 0.009). At the same time, no significant differences have
been revealed between the groups of 17-year-old boys and
the groups of girls aged 15-17 (p > 0.05). Perhaps it has
something to do with the fact that modern teenagers are more
and more concerned about their appearance, tend to maintain
good physical shape and are engaged in sports. This could
also result from the influence of mass media presenting movies
and programs, claiming the slim boys and girls are successful
and attractive, as a fashion trend (Table 2).

Height, boys, cm Height, girls, cm
Age, M+ m M+ m
Cit i i
Y N Samara N Nizhny P N Samara N Nizhny P
Novgorod Novgorod
15 138 170.1 £+ 0.7 116 168.8 + 0.81 0.2 111 165.8 + 0.6 123 161.8 + 0.45 P < 0.001
16 123 176.3 + 0.8 102 171.1 £ 0.87 0.001 120 166.5 + 0.8 112 162.8 + 0.54 0.001
17 107 179.6 + 1.1 133 174.7 + 0.57 0.001 115 167.3+1.3 103 163.5 + 0.37 0.005
Table 2. Body weight of boys and girls aged 15-17
Age, Body weight, boys, cm Body weight, girls, cm
City M+ m M+ m
N Samara N Nizhny p N Samara N Nizhny p
Novgorod Novgorod
15 138 62.2 + 1.1 116 58.6 + 0.82 0.009 111 54.4 +1.1 123 55.1 + 0.76 0.6
16 123 67.7+1.5 102 62.6 + 0.88 0.009 120 55.7 +1.3 112 56.1 + 0.87 0.7
17 107 67.1 +2.1 133 66.8 + 0.76 0.89 115 57.3 +2.1 103 57.9 + 0.77 0.7
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DISCUSSION

The regional approach to assessment of physical development
in children and adolescents is used in many regions [3, 6, 8,
9]. The sources are scientific papers on the hygiene of children
and adolescents and developmental physiology, teaching
resources, scientific and practical experience of hygienists [10—
12]. Our study, focused on the comparative analysis of physical
development in school students, revealed the significant
differences in height between boys aged 16-17 living in
Samara and Nizhny Novgorod. The same was observed when
studying body weight: boys aged 15-16 who lived in Samara
had a significantly higher weight compared to boys living in
Nizhny Novgorod. The differences observed are in line with the
data of other studies conducted in the Volga Federal District [6,
13]. The decrease in the mean body weight in the 17-year-old
boys living in Samara by 0.6 kg compared to the 16-year-old
boys, along with the increase in the mean height by 3.3 cm,
are consistent with the results of similar studies [14, 15]. Here
we could endorse the views of the authors that in boys the
increase in body height stops at the age over 18-19 years a,
long with the changes in the body proportions and limb length.
At the age of 17 years, the percentage of individuals actively
and systematically engaged in physical exercise and sports
also increases, which is reflected in the variable trait of body
height. Thus, based on the major anthropometric indicators,
physical development of children aged 15-17 living in the
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