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COMPARATIVE CHARACTERISTICS OF CHANGES WITHIN SOMATOTYPE COMPONENTS OF YOUNG PEOPLE
(RURAL AND CITY RESIDENTS) DURING STUDYING IN A HIGHER EDUCATIONAL INSTITUTION

Abstract. Relevance of the research topic. The constant trend towards reforms in the spheres of health care, education,
and sanitary-epidemic service leads to changes in the control over the conditions of obtaining education from a medical point of
view, and also confirms the urgency of finding solutions to improve the conditions of education in aim to preserve the health of
those receiving education. In our opinion, control and observation of changes in physical development makes it possible to solve
some urgent needs. Determination of the type of constitution, and especially somatotypological signs, is of actual practical and
theoretical importance. The somatotypological characteristic of the human body is a biological portrait of a person that integrates
and a set of hereditary somatic characteristics, as well as the influence of socio-economic and environmental factors.

The aim of the study. Determining the features somatotype components changes of the rural and urban young main in full
time education across the span of a year.

Research materials and methods. A somatometric and somatotypological study of 200 practically healthy young men was
carried out (100 residents of a village, 100 residents of the city) in the 1st, 2nd and 3rd years of study at the University of Life Safety.
To determine the somatotype, the mathematical scheme of somatotyping according to J. L. Carter, B. H. Heath was used.

The results. On the basis of the obtained data, a decrease in the indicators of the endomorphic component of the somatotype
was discovered during education in both groups of young men, whereby the decrease prevailed in the first year of education, while
the indicator of the mesomorphic component of the somatotype showed a tendency to increase throughout the entire course of
education of residents of rural area and in the second year of education for urban residents, following the falling in the first year.
The indicator of the ectomorphic component decreased during the span of education of students residing in rural areas, mainly
in the second year, and remained unchanged among urban residents.
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Conclusion. The change of intergroup indicators across the span of a year for most components of the somatotype in the
first year of education of the villagers were greater compared to that of the city residents, and the indicator for change of the
endomorphic component across the span of a year had significant differences. In the second year of study, the intergroup change
of somatotype components across the span of a year was again greater among rural residents, and the change of the ectomorphic
component had significant differences.

Key words: youth, somatotype components, rural residents, urban residents.

IOPIBHA/IbHA XAPAKTEPUCTHKA 3MIH KOMIIOHEHTIB COMATOTHIIY IOHAKIB, CI/IbCbKHX
TA MICbKMX MEIIKAHIIB IMIJ| YAC HABYAHHA Y 3AKJ/IA/II BULLLOI OCBITHU

Anomayisn. AkmyaavHicme memu docaidceHHs. Koncmaumua mendenyist do pepopm y chepax oxopoHu 300po8’s, ocei-
mu, caHimapHo-enidemivyHoi caysxc6u npuzeodums 00 3MiH y KOHMpPoJi 3a ymogamu 3006ymmsi ocgimu 3 Medu4Hoi mo4ku 30py,
a makoxc niomeepoxrcye akmyaabHicms nompedu 3HaxX00HCeHHs piuleHb NOKPAUWeHHS YMO8 HA8YAHHS 34051 36epexceHHs 300-
poe’s 3006ysauie ocgimu. Ha Hauy dyMKy, KOHmMPO.1b ma cnocmepexceH s 3a 3aMiHamu Bisu4Ho20 po3sUMKy dae MoxcAu8icms
supiwiumu deski akmyabHi nompebu. Akmya/ibHe npakmu4He ma meopemuyHe 3HA4eHHs1 MAE 8U3HAYEHHS1 muny KoHcmumyyii,
a 0c061u80 comamomuno.102iyHux o3Hak. Comamomuno/102i4Ha Xxapakmepucmuka op2aHiamy A0JuUHU € 6i0102[YHUM nopmpe-
mom N00UHU, Wo iHmeapye y cobi komnaekc cnadkoso 06YyMO08/1eHUX COMAMUYHUX XAPAKMEPUCMUK,  MAKOXC 8n/ue coyias-
HO-eKOHOMIYHUX ma eko.102iYHuUX ghakmopis.

Mema docaidiceHHA. BusHaveHHs ocobaugocmell piyHUX 3MIH KOMNOHEHMI8 coMamomuny CiibCbKUX ma MICbKUX IOHAKIS 8
YM08aX HAB4A/1bHO-8UXO8HO20 NPOYECY.

Mamepiaau ma memodu docaidzceHHs. [IpogedeHo comamomempuvHe ma comamomunooziuHe docaioxceHHs 200 npak-
muyHo 30opoesux oHakie (100 mewkanyis ceaa, 100 mewkanyie micma) Ha I, I ma Ill kypcax Hag4aHHs 8 yHigepcumemi 6e3neku
scummeodisnbHocmi. []as eU3Ha4eHHs comamomuny 8UKOPUCMOo8y8aau MamemMamuyHy cxemy comamomunyeaHus 3a J. L. Carter,
B. H. Heath.

Pesyasmamu. Ha ocHogi ompumaHux daHux 8CMaHo8/1eHO 3MEHWEHHS NPOMA20M HABYAHHS NOKA3HUKI8 eHOOMOpPHHO20
KOMNOHeHmy comamomuny 8 060X 2pynax IoHaKie, npu4oMy 3MeHUWEeHHs nepesaxicano Ha Nepuwomy poyi Ha84aHHs, Mmodi K no-
KA3HUK Me30MOpEPHO20 KOMNOHEHMY cOMAmMomuny euseue meHdeHyito 0o 3p0CMAHHS NPOMSA20M YCb020 HABYAHHS CINbCbKUX
I0HaKie ma Ha dpy20My poyi Ha84aHHs MicMsiH, nicasi NadiHHS Ha hepwomy poyl. [IokazHuK eKmoMopgHHO20 KOMNOHEHMY 3MeH-
WUBCS NPOMA20M HABYAHHS CILCLKUX IOHAKIB, NePesaxcHo Ha dpy20My poyi ma eus8uscs He3AMIHHUM y MICbKUX HOHAKIS.

BucHogok. Mixczpynosi nokasHuku piyHoi 3miHu 6i16uwiocmi KOMNOHEHMi8 comamomuny Ha nepuoMy poyi HA84aHHS Meul-
KaHyie ceaa 6yau 6iabWUMU NOPIBHSIHO 3 HcUume/IstMU Micma, a NOKA3HUK piYHOi 3MiHU eHdoMOop@dHO20 KoMnoHeHmMy Mag docmo-
gipHi gidmiHu. Ha dpyzomy poyi HABUAHHS Mixcepynoea piuHa 3MiHA KOMNOHeHMIi8 comamomuny 3H0O8y 8Us8UAACS Oi1bUWOH

Y MewKaHyie ceaa, a NOKA3HUK piYHOI 3MiIHU eKmoMOop@PHO20 KoMnoHeHmy mMa8 docmosipHi 8idMiHU.
Katouosi caoea: wHaybKull 8ik, KOMNOHEHMU cOMAMoOMmMuny, CibCbki MeWKaHyl, MiCbKi MeWKaHyi.

Introduction. Adolescence is the period of comple-
tion of growth processes, a turning point in the forma-
tion of indicators of physical development, which begins
in high school, continues into adolescence, and passes
into the first period of adulthood in the last courses of
study at university. The anatomical and physiological
“tension” of this age is explained by a sharp change in
the influence of exogenous factors such as: the area of
residence, climate, social conditions, everyday routine,
quality of nutrition, physical, mental stress etc. The most
common reason for these changes is graduation from
school and studying at university [1; 10; 11].

It is out of question that exogenous environmental
factors affect the human body in different ways, for exa-
mple ecological and socio-economic ones. Some exa-
mples of them are: the daily regime, nutrition, activity
and emotional stress is the most significant of factors.
The specified exogenous factors, along with others, are
an essential fragment of the academic development,
which is a multifaceted arrangement of organizing
educational activities; namely educational and scien-
tific plans, this includes: seminars, lectures, practical
classes, breaks, work experience practices, scientific re-
search works, trips, sports recesses, etc. [10; 11]. At the
time of entering a higher educational institution, most

young men and women gain only a particular level of
bodily maturity. Yet, the full progression of physiologi-
cal and intellectual maturation lasts [13]. Human evo-
lution comes through a quantity of successive phases,
each of which is categorized by its own characteristics,
the structure of cerebral activity, the peculiarities of the
formation of connections between mental processes
and personality qualities, and the connection of the
individual with the atmosphere. Junior year undergra-
duates are dissimilar in age and individual progress, as
well as in territorial belonging to a city or village areas.
Considering the full difficulty and significance of edu-
cation for the formation of the nature of the upcoming
professional, managing educational activities is impos-
sible without knowledge and consideration of the deve-
lopment peculiarities in the youth period [7; 17].

Thus, to date there are numbers of publications in
which the influence of endogenic and exogenic factors
on the anthropometric parameters of young males are
considered [8; 12; 16]. Nevertheless, no one worked
on the determination and comparison of the annual
changes in the components of the somatotype, namely
the ectomorphic, endomorphic and mesomorphic indi-
cators of the components of city and village populaces
in the conditions of the education.
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The aim of the study. To determine the features of
somatotype components changes of rural and urban
youth in full time education during the academic year.

Research materials and methods. A comprehen-
sive anthropometric study of 200 young men (100 city
residents, 100 rural residents) who studied at the Hi-
gher Professional School of Civil Defense of the Lviv
University of Life Safety (Vinnytsia) was conducted
using Bunak's method, modified by P. P. Shaparenko.
All young men were 17-18 years old at the time of the
study. To determine the somatotype, the mathematical
scheme of somatotyping according to J. L. Carter, B. H.
Heath was used [9]. The study is longitudinal and was
conducted three times, specifically one month after the
beginning of the first, second and third year of study.
Statistical work and interpretation of results was made
in the “STATISTICA 6.1” package using parametric and
non-parametric methods [14].

The study was conducted within the framework of
the research program of Vinnytsia National Pirogov
Memorial Medical University «Influence of exogenous
factors (socio-economic, ecological, geological, territo-
rial) on anthropometric parameters and physiological
indicators of the younger demographic” (N2 state regis-
tration: 0114U000990) and meets all ethical and moral
and legal requirements according to the order of the
Ministry of Health of Ukraine N2 66 from 13.02.2006 p.
(protocol of the bioethics commission of the VNMU
Ne 8 from 25.10.2018)

Research results and their discussion. The pa-
rameters of the endomorphic, mesomorphic and ecto-
morphic components of the somatotype of rural and
urban young men during their studies at the university
were determined.

The mean of the endomorphic component of the
somatotype of rural youths at the beginning of their
studies was 1.06+0.04, for urban youths this indica-
tor was lower in the first year and equaled 0.96+0.04.
In the second course, the indicator of the endomor-
phic component of the somatotype in rural residents
decreased to 0.81+0.04, and in urban residents to
0.80+0.03. In the 3rd year of study, this indicator among
young men from the village did not change and re-
mained 0.81+0.04. The mean of this indicator for urban
residents decreased slightly to 0.79+0.04 The average
value of the change in the indicator of the endomorphic
component of the somatotype of rural residents in the
first year of study was (-0.25+0.02), the minimum indi-
cator was equal to (-1.32), the maximum was 0.13. In
urban residents, it was equal to (-0.17+0.02), the mini-
mum and maximum indicators were (-0.93) and 0.31,
respectively. In contrast to the first year of study, in the
second year the average value of the change in the in-
dicator of the endomorphic component of the somato-
type of young men from the village was (-0.01+0.01),
the minimum indicator was equal to (-0.13), the maxi-

mum was 0.38. Among city residents, the average in-
dicator was also (-0.01+0.01), the minimum indicator
was equal to (-0.14), the maximum was 0.13. Thus, the
indicator of the endomorphic component of the soma-
totype of the villagers decreased by 0.26 during their
time in education, and it became smaller by 0.18 among
the city residents, and the predominant decrease occur-
red in the first year of education in both groups of young
men. The annual change in the indicator of the endo-
morphic component of the somatotype in the first year
of study of rural residents was significantly greater (by
0.08) compared to urban residents (t=2.59 at p<0,05);
while in the second year of study, this indicator did not
differ among residents of the village and the city.

The mean value of the mesomorphic component of
the somatotype of rural young men at the beginning
of their studies was 2.93+0.11, for young men from
the city this indicator was higher in the first year
and equaled 3.54+0.40. In the second course, the
indicator of the mesomorphic component of the
somatotypeinrural residents decreased to 3.20+0.11,
and to 3.44+0.11 in urban residents. In the 3rd year
of study, this indicator among young men from the
village increased slightly and amounted to 3.27+0.12.
The mean value of this indicator for urban residents
also increased to 3.50+0.11. The average value of
the change in the indicator of the mesomorphic
component of the somatotype of rural residents in
the first year of study was 0.27+0.04, the minimum
indicator was equal to (-0.97), the maximum was
1.27. In urban residents it was equal to (-0.10£0.03),
the minimum and maximum indicators were (-1.75)
and 1.00, respectively. In the second year, the
average value of the change in the indicator of the
mesomorphic component of the somatotype of young
men from the village was 0.07+0.02, the minimum
indicator was equal to (-0.43), the maximum was
0.94. In the city residents, the average indicator
was 0.06+0.01, the minimum indicator was equal to
(-0.16), the maximum was 0.65. Thus, the indicator
of the mesomorphic component of the somatotype of
the villagers increased by 0.34 during the education,
and the predominant increase occurred in the first
year. While among the city residents it became
smaller by 0.04, and the decrease occurred only in
the first year, and in the second - a slight increase
was observed. The annual change in the indicator of
the mesomorphic component of the somatotype in
the first year of study of rural residents was greater
by 0.37 compared to urban residents; while in the
second year of study, this indicator among villagers
was higher by only 0.01. It should be noted that the
annual change in the indicator of the mesomorphic
component of the somatotype in the first and second
year of study when comparing groups of young men
had no significant difference.
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The mean value of the ectomorphic component of the
somatotype of rural residents at the beginning of their
studies was 2.88+0.09, in the case of urban residents this
indicator was almost the same and equal to 2.87+0.09
in the first year. In the second course, the indicator
of the ectomorphic component of the somatotype in
rural residents slightly decreased to 2.87+0.10, while
in urban residents it increased to 2.89+0.10. In the 3rd
year of study, this indicator among young men from the
village decreased again and amounted to 2.80+0.10.
The mean value of this indicator for city residents also
decreased to 2.86+0.10. The average value of the change
in the indicator of the ectomorphic component of the
somatotype of rural residents in the first year of study
was (-0.01£0.01), the minimum indicator was equal to
(-1.05), the maximum was 1.52. In urban residents it
was equal to 0.03+0.01, the minimum and maximum
indicators were (-0.85) and 0.88, respectively. In
contrast to the first year of study, in the second year
the average value of the change in the indicator of the
ectomorphic component of the somatotype of young
men from the village was (-0.08+0.02), the minimum
indicator was equal to (-0.71), the maximum was
0.31. In the city residents, the average indicator was
(-0.03%0.01), the minimum indicator was equal to
(-0.27), the maximum was 0.56. Thus, the indicator
of the ectomorphic component of the somatotype of
the villagers decreased by 0.08 during education, and
the predominant decrease occurred in the second
year of training, while it remained unchanged among
the city residents. The annual change in the indicator
of the ectomorphic component of the somatotype in
the first year of study of rural residents was lower by
0.03 compared to urban residents, but there was no
significant difference; while in the second year, the
annual change of this indicator for rural residents
was significantly greater (by 0.05) compared to urban
residents (t=2,20 when p<0,05).

In addition to our study, anthropometric para-
meters, components of somatotype and some indices of
harmony of physical development of persons within the
younger demographic were identified in the works of
other authors. Thus, when comparing the data obtained
by us on the indicators of the components of the
somatotype with the results of studies conducted under
theleadership of P. P. Shaparenko (1994), Y. Y. Huminsky
(2000), I. V. Gunas (2006) and conducted on young
men students and soldiers of the Podilsk and Polissky
regions found that there was no significant difference
between the results [3; 4; 5]. Comparing the results
obtained by us with the data of recent longitudinal
studies of indicators of physical development of
soldiers, cadets and students, which were carried out

on the basis of the Vinnytsia National Pirogov Memorial
Medical University, no significant difference was found
either [2; 6] Taking into account the fact that the young
men we studied were under uniform conditions and
the influence of the educational system, which was
due to the consistency of methods to the organization
and the intensity of physical and mental workloads,
belonging to a rural or urban place of residence
becomes the dominant factor. There are quite a lot of
works, the purpose of which was to study the influence
of living conditions on physiological and psychological
indicators. Such studies were usually conducted on
groups of schoolchildren or students of individual
educational institutions [15]. In contrast to the above-
mentioned works, we obtained the results of the study
of indicators of the components of the somatotype in
the conditions of the educational process and compared
the changes in intragroup parameters during education
period. Furthermore, we determined the intergroup
differences of these indicators and the features of their
changes in rural and urban youths during education.

Conclusions. Thus, during our research, the
specifics of changes in indicators of components of the
somatotype of rural and urban young people studying
in a higher educational institution were revealed.

At the beginning of the study, the indicators of
the somatotype components of young men from the
village and the city did not have a significant difference,
although the endomorphic and ectomorphic indicators
of the components were higher in the inhabitants of
the village, and the mesomorphic indicators turned
out to be higher in city residents. During education,
indicators of the endomorphic component of the
somatotype decreased in both groups of young men,
and the decrease prevailed in the first year of training;
the indicator of the mesomorphic component of the
somatotype showed a tendency to increase during
the entire span of education of rural residents and
in the second year of urban residents education,
following its declining in the first year; the indicator
of the ectomorphic component decreased during the
education of rural residents, mainly in the second year,
and remained unchanged among urban residents.

Intergroup indicators of annual change of most
components of the somatotype in the first year of
study of rural residents were greater compared to city
residents, and the indicator of annual change of the
endomorphic component had significant differences.
In the second year of study, the intergroup annual
change of the components of the somatotype again
turned out to be greater in the villagers, and the
indicator of the annual change of the ectomorphic
component had significant differences.
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