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ASSESSMENT OF PHYSICAL DEVELOPMENT HARMONICITY IN SCHOOLCHILDREN FROM THE NEW
RUSSIAN TERRITORIES
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Physical development is the most important indicator of the health of children and adolescents, since it enables monitoring thereof. This study aimed to assess
the harmonicity of physical development in schoolchildren living in the new territories of the Russian Federation. We used the anthropometric data (body length
and weight) of schoolchildren aged 7 to 17 years from the Donetsk People's Republic (DPR; 4004 people) and the Kherson region (2902 people). More than 60%
of schoolchildren from the DPR had harmonious physical development, and the least number of harmoniously developed children was observed in the age groups
of 11-14 years (68.4% of boys and 56.6% of girls); as for the Kherson region, the physical development was harmonious in more than 50% of schoolchildren
therefrom, and lowest number of harmoniously developed children was found in the age groups of 11-14 years (43.1% boys and 45.3% of girls). We identified
significant differences in the appearance of the relative risk of disharmonious physical development between boys aged 7-10 and 11-14 years in the DPR
and the Kherson region (x> = 21.6, p < 0.001 and x? = 59.328, p < 0.001, respectively), as well as between girls of the same age groups (x> = 14.383, p < 0.001
and x?= 11.843, p < 0.001). These relative risk figures indicate that there is a direct link between the territories and the likelihood of disharmonious physical
development. The correlation analysis and the calculation of relative risk yielded determination of the critical groups among schoolchildren aged 11-14 in which
the number of children developed disharmoniously was the largest.
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OLEHKA TAPMOHU4YHOCTUN ®U3NHECKOIO PA3BUTUA LLUKOJIbHUKOB HOBbIX
POCCUWUCKUX TEPPUTOPUI

B. A. Mapamorosa'=, H. B. YyauHuH', H. A. CkobnmHa?, A. A. demenTtoes’, B. P. Cemuuesa’, A. A. TaTapuH4nk?

" PsigaHCKUWiA rocy1apCTBEHHbI MEAULMHCKMIA YHUBEPCUTET UMeHW akaaemuka W. 1. Maenosa, PsasaHb, Poccust
2 POCCUCKUIA HAUMOHAUTbHBIA UCCNE0BaTENbCKUMN MEAVLIMHCKMIA yHBEpcUTeT umenn H. . Tinporoea, Mockea, Poccus

BaxkHenwmnm nokasartenem 300poBbs AeTeN 1 MOAPOCTKOB SBASETCH (PM3NHECKOE Pa3BUTNE — «MHCTPYMEHT KOHTPOMS 3a COCTOSHVMEM 3[40P0BbS pPebeHKa».
Llenbto nccnepoBanms 66110 U3yHnTb rAPMOHUYHOCTb (H3NHECKOrO PadBUTHIA LLKOBHKOB HOBbIX Tepputopuin Poccuiickon Pegepaumn. B nccnegosaHnm obinm
1CNoMb30BaHbl aHTPOMNOMETPUYECKME AaHHbIEe (OMHa U Macca Tena) LWKOSbHUKOB B Bo3pacTe oT 7 Ao 17 net [doHeukor HapopgHoi Pecrnybnvki (4004 Yen.)
1 XepcoHckoin obnactu (2902 4yen.). bonee 60% WkonbHMKOB AHP nMenv rapMoHndHoe rnsmnyeckoe passutie, npu 3TOM HaMMEHbLLEE HMCIO rapMOHUYHO
pas3BuTbIX AeTen Habnopanock B BO3PaCTHbiX rpynnax 11-14 net (58,4% manbqnkos 1 56,6% OeBoqek); 6onee 50% LIKOMBHUKOB XepCOHCKOM 0bnactu
MMENN rapMOoHMYHOE OU3NHECKOe Pas3BuTUe, MPU STOM HaUMEHBLLIEE YMCIO FAPMOHWYHO Pa3BUTbIX AeTelt BbISBNEHO B BO3pacTHbIX rpynnax 11-14 net (43,1%
ManbHmKoB 1 45,3% fOeBo4yek). BbisBneHbl 3Ha4YMMble pa3nmyms B POPMUPOBaHNN OTHOCUTENBHOMO pUCKa AUCrapPMOHNYHOMO (OU3NHECKOrO PasBUTUS MeXXay
Manbimkamn 7-10 n 11-14 net B IHP 1 XepcoHckoi obnactu (x* = 21,6, p < 0,001 1 x? = 59,328, p < 0,001 COOTBETCTBEHHO), & TAKXE MEXAY AEBOYKAMMN
B TeX >ke BO3pacTHbIX rpyrnax (x> = 14,383, p < 0,001 1 x* = 11,843, p < 0,001). MNMokazaTen 0THOCUTENLHOIO pUcka LKONbHIKOB [HP 1 XepcoHckol obnactu
CBUAETENBCTBYIOT O HAIMHMN MPSIMON CBSA3W MEXOY TEPPUTOPUAMM 1 BEPOSTHOCTBIO ANCTaPMOHUYHOIO (hU3NHECKOrO pas3sBuTUs. [poBeaeHHbIN KOPPENALMOHHBIA
aHanM3 1 pacyeT OTHOCUTENBHOIO PUCKa MO3BONM YCTAHOBUTL «KPUTUHECKME MPYMMbl» LUKONBHMKOB 11—14 neT, B KOTOpbIX HabMofaeTcs HambosbLLee Yncno
[EeTell C AUCTapMOHNYHBIM (PU3UHECKVM Pa3BUTUEM.
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Physical development, being the child's condition control
tool, is on of the most important indicators of the health
of children and adolescents [1, 2]. The degree of harmonicity
of the physique reflects how well-balanced the processes
of growth and development are, and describes the activity
of metabolism in the context of the body-environment interaction
at any age [1, 2]. The basic figures used in the physical
development assessment are the anthropometric data [1, 2].
The assessment itself involves a comparison of these figures
with those considered standards at the regional, national,
and international levels. Most researchers believe it is best
to prioritize regional standards, since they factor in the specifics
of the given territory (climatogeographic, ethnic, ecological,
socio-economic conditions, etc.) [3, 4].

On September 30, 2022, there were signed international
agreements admitting the new regions to the Russian Federation
(RF). In this regard, the physical development of children
and adolescents there is of interest to both scientists and healthcare
professionals [5].

The purpose of this study was to assess the harmonicity
of physical development of schoolchildren in the new territories
of the Russian Federation.

METHODS

The study relied on the anthropometric data (body length
and weight) of schoolchildren aged 7 to 17 years from the Donetsk
People's Republic (DPR; 4004 people) and the Kherson region
(2902 people). The data were taken from the official medical
documentation (preventive medical examination cards for minors,
Form No. 030-PO/u-17). The schoolchildren were divided into
three age periods: 7-10 years old, 11-14 years old and 15-17 years
old, according to the age division practiced in the Russian
Federation. The assessment of the physical development
of schoolchildren was based on the regional age and sex
modified body length-dependent weight regression scales
[6, 7]. The study yielded a conclusion describing how harmonious
(disharmonious) the physical development of schoolchildren
in the new Russian territories is [6, 7].

For statistical processing of the obtained data, we used
the Statistica 13 software package (StatSoft; USA) and Excel
2016 (Microsoft; USA). The mathematical analysis of the data
involved calculation of the statistical indicators using methods
of descriptive statistics. Since the analyzed indicators
are attributive and measured on a nominal scale, we represented
them as calculated proportions — how often each occurs
in the sample — and determined the 95% confidence Wilson
score intervals. To analyze the attributive data on a nominal
scale, we used the four-field conjugacy tables and calculated
the Pearson's chi-square criterion (x?), the relative risk (RR),
and its 95% confidence interval. The critical significance level
for all statistical methods (criteria) used was p < 0.05.

RESULTS

More than 60% of schoolchildren in the DPR had harmonious
physical development; the smallest number of harmoniously
developed children was observed in the age group of 11-14 years
(568.4% boys and 56.6% girls) (Table).

In the Kherson region, physical development was harmonious
in over 50% of schoolchildren; the largest number of disharmonious
development cases was registered in the 11-14 years age
group (43.1% boys and 45.3% girls).

In DPR, the common reason behind the disharmonious
physical development in the 7—10 years age was short stature,
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registered in 14.3% of boys and 16.2% of girls; it may indicate
a possible delay in biological development. The main reason
in the 11-14 years age group was excess body weight, seen
in 18.3% of boys and 18.7% of girls. In the 15-17 years age
group, disharmonious physical development stemmed from
insufficient body weight in boys (25.5%) and excess body
weight in girls (15.0%).

In the Kherson region, the key reason for disharmonious
physical development in the 7-10 years age group was excess
body weight in boys (21.6%) and insufficient body weight
in girls (16.3%). In the 11-14 years age group, it was also
excess body weight in boys (28.0%) and insufficient body
weight in girls (19.7%). As for the 15-17 years age group,
the common reason behind disharmonious physical development
was excess body weight, found in 20.8% of boys and 15.8%
of girls.

Assessing the conjugacy of age groups in DPR and calculating
the RR of disharmonious development, we identified
significant differences between male schoolchildren aged 7-10
and 11-14 years (x® = 9.841, p < 0.05), and schoolchildren
aged 11-14 and 15-17 years (x® = 6.272, p < 0.05). The RR
of disharmonious physical development in boys from DPR
belonging to the 11-14 years age group exceeded that in other
age groups by 1.3 and 1.2 times, respectively (RR = 1.308
(1.104-1.551) and RR = 1.248 (1.047-1.489)); in girls aged
11-14 vyears, the RR was also 1.3 times higher than
in the 15-17 years age group (RR = 1.423 (1.171-1.722)).

In the Kherson region, we revealed significant gender
differences in the degree of disharmonious physical development
among schoolchildren aged 11-14 and 15-17 years (x* = 13.044,
p < 0.001 and x*> = 16.618, p < 0.01, respectively). The RR in
boys and girls aged 11-14 years was 1.2 and 1.4 times higher
than in the 15-17 years age group, respectively (RR = 1.248
(1.047-1.489), (RR = 1.4083 (1.155-1.706)).

The assessment of RR of disharmonious physical
development in the same-age schoolchildren (both boys
and girls) from DPR and the Kherson region revealed no significance
of gender as a risk factor.

We identified significant differences in the causes of RR
of disharmonious physical development between boys aged
7-10 and 11-14 in DPR and the Kherson region (x*> = 21.6,
p < 0.001 and x* = 59.328, p < 0.001, respectively), and between
girls in similar age groups (x> = 14.383, p < 0.001 and x°= 11.843,
p < 0.001). The RR indicators of schoolchildren in DPR and the
Kherson region confirm the direct link between the territories
they reside in and the likelihood of disharmonious physical
development: in boys aged 7-10 and 11-14 years from
the Kherson region, the said likelihood was 1.5 and 1.4 times
higher, respectively, than for in their peers from DPR (RR = 1.526
(1.278-1.821) and RR = 1.367 (1.201-1.557)). In the Kherson
region, girls aged 7-10 and 11-14 had a 1.4 and 1.3 times
higher risk of disharmonious development than girls in DPR,
respectively (RR = 1.407 (1.180-1.677) and RR = 1.268
(1.109-1.450)).

DISCUSSION

Stature and body weight are the main anthropometric
indicators traditionally used in pediatric practice to assess
physical development [1, 2]. Deviations of these parameters
from the age standards indicate the need for a more extensive
examination, and further on — planning and implementation
of preventive and health improvement programs, including
those designed specifically for the premises of the educational
institution [8].
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Table. Physical development indicators, schoolchildren of the Kherson region and DPR

N Kherson region DPR
I-ci’?rg:@r;:ggly Age groups Boys Girls Boys Girls
development Number S(gsa:/i (C"/Io)) Number S(g;:/(z (CO/I(;) Number S(gsagz (C°/|c;) Number S(gsa:"/tz g/lo))

710 years 160 (46.8581-'23.94) 163 (46.7512—.27.73) 310 (63.8668—.32.39) 284 1 (61 .4656-'30.36)
H(N)PhD 11-14 years 205 (38.;14?::17.63) 172 (40.5?5—'20.93) 296 (54.155—'22.71) 304 (52.:96—'21 .06)
15-17years | 132 (53.1559—-25.98) 124 (54.269;1—'27.53) 253 ©1 e 31 | %7 (58.1633—-28.05)
7-10 years 150 (42.8488—-23.94) 149 (42.;77223.29) 144 (27.6?11—.;6.14) 146 (29.634:1—28.55)
DPhD, including | 11-14 years 269 (52.3576—'21 26) 207 (50.15figo.1 g | 210 (37.2491—.25.84) 230 (38.9443—-4117.31)
15-17 years 8 (34.(;‘20—-4316.85) & (32.43;3—'25.77) 126 (28.:93:58.14) 1821 @1 .:56—'21 87)

7-10 years 46 1 .3‘1;&?9.23) 51 (1 2.61&;3—-20.85) 29 (4.42'—39.02) 16 (8.1;?-1%.97)
BWD 11-14 years 59 (9.7;%1%.76) 75 (1 6.2169—-;4.34) 59 ©.1 251'1631.75) 5 A1 .31;—'(1)7.25)
15-17 years 22 (6.679—.?4.61) 18 (5.6;—-?3.58) 20 (23.4245—28.01) 39 (8.0;?-184.51)

7-10years 67 R 7.3291—.26.53) 4 “ 2.9135—.?9.78) 23 (3.4?)'-07.49) 13 “ ey 0)
EBW 11-14 years 182 (24.0268-22.1 1) 100 @ 5.6158—.;2.25) 94 (15.212'-322.2) 100 a 5.6158—.22.25)
15-17 years 46 a 6.9280-'26.64) 57 (1 2.415-.20.02) 67 (14.1178-'21 84) 57 a 2.2520.02)
7-10 years 22 (4.737—'30.51) 36 (8.4;1-155.56) 65 (11 .9?91?7.84) 70 R 3.0196—-50.06)

Ss T1-14 years 68 1 .51(;1-'?7.83) 41 (5.717§$o.23) 39 (5.697—.170.36) 41 (5.717-'?0.23)
15-17 years i (4.867-'?1 97) 33 (6.629—.:2.63) 20 (3.42'-38.01) 33 (6.629—.12.63)

7-10 years 15 (2.9‘51.—87.83) 5 (2.9;31-—87.78) 27 (4.13—%.51) i (2.42-—96.24)

TS 11-14 years 8 (0.823;%.36) 14 ( .53'—611.35) 18 (2.22'—515.55) 14 § .53—621.35)

15-17 years 4 (0.71.—%1.56) 3 (0.23'—82.43) 20 (3.42.—38.01) 3 (0.2%—82.43)

Note: H(N)PhD — harmonious (normal) physical development; DPhD — disharmonious physical development; BWD — body weight deficiency; EBW — excess body
weight; SS — short stature; TS — tall stature.

In a population of children, adolescents and youth who grow
and develop in favorable conditions, the proportion of children
with normal (harmonious) physical development approaches
68% (consistent with the normal distribution law) [9].

Earlier studies that involved schoolchildren from Moscow
and Kiev found the share of normally developed people in these
populations to be exactly that number [10].

However, in our study, we discovered a fairly large proportion
of schoolchildren with disharmonious physical development.

As reported in the scientific literature, 2 to 3 percent of children
show a delay in biological development of various origins,
regardless of gender. At the same time, the high prevalence
of overweight and obesity among minors (about 27.1%)
is a matter both Russian and foreign specialists are concerned
about [11-16].

We found that 14.3% of boys and 16.2% of girls from
the 7-10 years age group (DPR) had a short stature, which may
indicate a possible delay in biological development.

Excess body weight was the predominant sign of disharmonious
physical development among boys in all age groups from

the Kherson region (21.6, 28.0 and 20.8%, respectively)
and in the 11-14 years age groups among boys from DPR
(18.3%), as well as among girls of the Kherson region aged
15-17 years (15.8%) and girls from DPR aged 11-14 years
and 15-17 years (18.7% and 15.0%, respectively).

Body weight deficiency was less common; we registered
it in older boys from DPR (25.3%) and in girls of younger
and middle age groups from the Kherson region (16.3 and 19.7%,
respectively).

The correlation analysis and calculation of the RR showed
that age was a factor in disharmonious physical development
in the 11-14 years age group, regardless of gender and territory
of residence; this is comparable with the results of other studies,
because this is the puberty age, when the entire body undergoes rapid
transformation [1, 2]. The greatest risk of disharmonious development
occurs at the age of 11-14 years, which is a sensitive period
associated with the most active changes in the adolescent's bodly.

A long-term analysis of the dynamics of physical development
of children and adolescents indicates a direct dependence
of their health status on environmental and socio-economic
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factors present in their territory of residence [17]. This study
revealed differences between the studied territories: the indicators
of disharmonious physical development of schoolchildren
in the Kherson region were higher than those in DPR. At the same
time, correlation analysis and RR calculation point to a direct
relationship between the specifics of the territories
and the likelihood of disharmonious physical development
in younger children and those in the medium age groups
of the sample.

The current scientific publications lack sufficient information
on the level of physical development and health of the child
population in the new territories of the Russian Federation.
Therefore, further research in this area will help practical
healthcare in planning science-based preventive measures.
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