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ABSTRACT

The aim: To determine and compare annual changes of skin and fat flexures thickness of the extremities of rural and urban youths during training at a university.
Materials and methods: 200 practically healthy young men (100 residents of the village, 100 residents of the city) were studied at the 1st, 2nd and 3rd courses of their education

at the University of Life Safety by means of Shephard R. method.

Results: Based on the data we ve got, the annual reduction of most indicators of the thickness of the fat layer of the upper and lower extremities was supervised. The most substantial
decrease was supervised during the first year. The intra-group annual changes were significantly smaller throughout the first year of study, both in the rural and urban groups.
Condlusions: Significant differences in intra-group and inter-group indicators were found between youth living in the city and rural residents. In addition, significant differences
were found in the thickness of the skin and fat flexures in youngers of both groups during the three years of education process.
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INTRODUCTION

Exogenous factors are believed to be a set of environ-
mental issues that affect the human body [1, 2, 3]. These
include: natural, environmental and socio-economic
factors. Among them, a special place is occupied by day
mode and diet, motor mode, emotional load [4]. These
exogenous factors, together with others, are an integral
part of the pedagogical process, which is a complex system
of educational and training-production activity organiza-
tion; is defined by educational, scientific, behavior plans
and includes: lessons, lectures, laboratory classes, brakes
between classes, educational practice, industrial practice,
research, excursions, sports competitions, transportation
or transitions to the venue of events, etc. [5]. At the time
of admission to higher education, most boys and girls
reach only a certain degree of physical maturity. However,
the complete process of physical and mental maturation
continues [6]. Human development goes through a series
of successive stages, each of which is characterized by its
traits, structure of mental activity, peculiarities of forming
relationships of mental processes and personality traits, the
relationship of the individual with the environment. Junior
students are not only different in age and development, but
also in their territorial affiliation with the city or village.
Given the complexity and importance of the educational
process for shaping the personality of the future specialist,
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it is impossible to manage the educational activity and
process without knowing and taking into account the
peculiarities of development in the youthful period [7, 8].

Thus, today there are scientific works in which the influ-
ence of endogenous and exogenous factors on anthropomet-
ric parameters of young men is considered [9, 10]. However,
there is no work that identifies and compares annual changes
in somatometric parameters, namely, the thickness of the
upper and lower limb fat layers of rural and urban residents
while studying at higher education institutions.

THE AIM

To determine and compare annual changes of skin and fat
flexures thickness of the extremities of rural and urban
youths during training at a university.

MATERIALS AND METHODS

Experimental studies were performed on the basis of the
School of Civil Protection of Lviv State University of Life
Safety. The school is the higher education institution (HEI)
of the first level of accreditation of the State Emergency
Service of Ukraine (SESA) in which the young men under
study. The training has its own specificity related to the
service in the units of the SES. All young people live in a
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dormitory and their daily schedule was drawn up in accor-
dance with the Charter of the Armed Forces of Ukraine, the
educational process and physical activity were regulated.
We carried out a longitudinal (on the 1st, 2nd courses of
study) determination of the thickness of the fat layer of
100 young men who lived in the village and 100 young cit-
izens. We performed comparison between groups of rural
and urban residents and analyzed particularities of these
indicators in terms of the educational process within three
years of training. The determination of the thickness of the
fat layer was done according to the method of Shephard R.
[11, 12, 13]. Statistical processing of the obtained results
was carried out in the standard software package “STATIS-
TICA 6.1” with the use of parametric and non-parametric
evaluation tools. We determined the normality of the dis-
tribution of the data for each of the variations obtained,
the average values for each of the studied traits, standard
errors and deviations. Student t-test was used to evaluate
differences between groups. The difference was considered
significant at a worth level of p <0.05.

RESULTS AND DISCUSSION

In the study of the thickness and fat layer of the upper
extremity the following indicators were determined. The
thickness of the shoulder back surface fat layer on the first
course residents” training was 4, 28 + 1,37 mm for villages,
through the same indicator for city residents was smaller
and amounted to 3,92 + 1,11 mm. It should be noted,
that this thickness skin -fat layer of the village inhabitants
was meaningfully higher by 0.36 mm in contrast with its
citizens (t = 2,01 at p<0,05). During the second year of
study the certain parameter for village dwellers decreased
by 0.7 0 mm and was equal to 3, 58 + 0,10 mm, as for the
city dwellers, it declined to 3,45 + 0,10 mm. In the third
year, the thickness of the fat layer on the back surface of
the shoulder of the inhabitants of the village and the city
again decreased — up to 3.55+ 0.1 1 mm and 3.43 + 0.1 0
mm correspondently.

The average change of the fat layer thickness on the
shoulder back surface of the village youth in the first year
of study was (-0.70 + 0.09) mm with a minimum value of
(-4.50) mm and a maximum gained till 1.00 mm. In the
second year of study, the difference in thickness of the fat
layer on the back surface of the shoulder for the villagers
was (-0.03 +0.02) mm, with a smallest amount and greatest
value of + 1.00 mm. The following indicators were typical
of city dwellers: average — (-0.01 £+ 0.01) mm, smallest
amount - (-0.50) mm, greatest — 1.00 mm.

The thickness of the fat layer on the shoulder back surface
for the village residents’ decreased by 0.73 mm during the
study, with the main decline observed in the first year of
study, and the intra-group annual change of this parameter
in the first year of study was notably smaller by 0.67 mm
compared to the annual change in the second year (t =7.43
at p<0.05). As for the towns, the parameter decreased by
0.48 mm and the prominent decrease was supervised in
the first year of study. The annual change of this parameter

during the first year of study was considerably smaller by
0.46 mm compared to the annual change in the second
year (t = 7.07 at p<0.05).

The intergroup annual change of the fat layer thickness
of the shoulder back surface during the first year of study
for the villagers was extensively smaller by 0.23 mm com-
pared to the city inhabitants (t = 2.09 at p<0.05). In the
second year of study, the inter-group annual change of
this thickness among the villagers was smaller by only 0.01
mm compared to the locals, and there was no significant
difference.

The thickness of the fat layer on the front surface of the
shoulder during the first year of study was 2.30 + 0.27 mm
for the residents of the village; as for the population of the
city, it was smaller and equaled 1.94 + 0.56 mm. During the
second-year study, the parameter decreased by 0.43 mm for
population of villages and equaled 1.87 + 0.37 mm, while
the city residents" decreased to 1.83 + 0.37 mm. In the third
year, the thickness of the fat layer on the front surface of
the shoulder of the inhabitants of the villages and the cities
again decreased: in the peasants — up to 1.86 + 0.36 mm,
in the locals — up to 1.81 £ 0.37 mm.

The average change in the thickness of the fat layer on the
front surface of the shoulder for countryman youth in the
first year of study was (-0.43 + 0.21) mm with a minimum
value of (-2.00) mm and a maximum gain of 0.50 mm. This
annual change in boys from the city was equal to (-0.11 +
0.04) mm with minimum and maximum values (-3.00)
mm and 0.50 mm, respectively.

In the second year of study, the difference in thickness
of the fat layer on the front surface of the shoulder for the
villagers was (-0.03 + 0.01) mm with a minimum and
maximum value of + 0.50 mm. The following indicators
were characteristic of city dwellers: average — (-0.02 £ 0.02)
mm, minimum - (-0.50) mm.

The thickness of the fat layer on the front surface of the
cottager residents’ shoulder decreased by 0.46 mm during
the study, with the main decline was observed in the first
year of study, and the intra-group annual change of this
parameter in the first year of study was less by 0.40 mm
compared to the annual change in the second.

Among urban inhabitants — decreased by 0.13 mm and
the main lessen was observed in the first year of study.
The annual change of this parameter during the first year
of study was appreciably smaller by 0.13 mm compared to
the annual change in the second year (t=2.02 at p<0.05).

The intergroup annual change in the thickness of the
shoulder anterior layer during the first year of education
of the rustic residents was smaller by 0.32 mm compared
to city inmates, and in the second year of the study the
intergroup annual change of this thickness in the villagers
was greater by only 0.01 mm compared to the townspeople.
It should be noted that this annual change in the first and
the second year of study, comparing the groups of young
people, was not considerably different.

The thickness of the fat layer in the upper third of the
forearm in the first year of study-villagers was 1.69 + 0.30
mm, the indicator for urbans was smaller and equaled to

2215



Nataliia S. Alekseyenko et al.

1.63 + 0.37 mm. During the second-year study, the mea-
sured size of the village and town residents decreased by
0.04 mm and was 1.64 + 0.25 mm and 1.59 + 0.23 mm,
respectively. By the third year, the thickness of the fat layer
in the upper third of the forearm of the village inhabitants
did not change, and for the inhabitants of the city, decreased
to 1.58 £ 0.21 mm.

The average change of the upper third foramen thickness
fat layer for the village youth in the first year of education
was (-0.04 +0.02) mm with a smallest amount (-2.00) mm
and a maximum gained to 0.50 mm. This annual change
in young men from the cities was equal to (-0.04 + 0.03)
mm with minimum and maximum values (-3.00) mm and
0.50 mm, respectively.

By the second year of study, the difference in the fat layer
thickness of the upper third of forearm for citizens was
(-0.01 £ 0.01) mm with a minimum value of (-0.50) mm.
For the villagers this indicator has not changed.

The thickness of the fat layer in the upper third area of
the forearm for the plowmen decreased by 0.04 mm during
the study, with a reduction observed only in the first year of
study, and the intra-group annual change of this parameter
was radically smaller by 0.04 mm compared to the annu-
al change of the second year (t=2.23 at p<0.05). Towns’
result decreased by 0.05 mm and the main decrease was
observed on the first education year. The annual change
of this parameter in the first year of study was less by 0.04
mm compared to the annual change in the second year.

The inter-group annual change in the thickness of the
fat layer of the upper third of the forearm in the first year
of study of the inhabitants of the villages and the cities was
the same, and in the second year of study the inter-group
annual change of the villages was greater by only 0.01 mm
compared to the locals. It should be noted that this year-
on-year change in the first and second year of study did not
make a substantial difference when comparing youth groups.

The thickness of the fat layer on the thigh front surface
in the first year of education among the villagers was
3.94 + 1.02 mm, and the parameter for the city residents
was smaller and equal to 3.64 + 1.03 mm. It should be not-
ed that this thickness of the skin-fat layer in the villagers
turned out to be significantly greater by 0.30 mm compared
to the locals (t = 2.08 at p<0.05). During the second-year
study, the size of the village residents decreased by 0.44
mm and equaled 3.50 + 0.97 mm, while the residents of
the city decreased to 3.37 + 0.90 mm. In the third year, the
thickness of the fat layer on the front surface of the young
thigh decreased: respectively - to 3.48 £ 0.96 mm in the
peasants and 3.33 + 0.86 mm in the locals.

The average fat layer thickness change of the thigh front
surface for villages youths in the first year of study was
(-0.44 + 0.06) mm with a minimum value of (-2.00) mm
and a maximum value of 1.00 mm. This annual change in
young men from the city equaled (-0.27 + 0.06) mm with
minimum and maximum values —-1.00 mm and 1.00 mm,
respectively.

During the second year of study, the difference in
thickness of the fat layer on the anterior thigh surface for
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the villagers was (-0.02 + 0.01) mm with a minimum and
maximum value of + 1.00 mm. The following indicators
were characteristic for city dwellers: average — (-0.04 +
0.02) mm, minimum - (-1.00) mm, maximum - 1.00 mm.

The thickness of the fat layer on the anterior surface of
the thighs of the village residents decreased by 0.46 mm
during the study, with the main decrease observed in the
first year of study, and the intra-group annual change of
this parameter in the first year of study was significantly
smaller by 0.42 mm compared to the annual change in the
second. year (t=6.20 at p<0.05). As for the townspeople -
decreasion of the parameter was by 0.31 mm and reduction
was observed in the first year of study. The annual change
of this parameter in the first year of study was significantly
smaller by 0.23 mm compared to the annual change in the
second year (t=3.22 at p<0.05).

The inter-group annual change in the thickness of the fat
layer on the front surface of the thigh in the first year of ed-
ucation of the village inhabitants was less by 0.17 mm com-
pared to the city inhabitants. In the second year of study,
the inter-group annual change of this thickness among the
villagers was already greater by 0.02 mm compared to the
locals. It should be noted that this annual change in the first
and the second year of study when comparing the groups
of young people did not a significant difference.

The thickness of the fat layer on the back surface of the
tibia in the first year of study was 1.90 + 0.36 mm among
the villagers, and for oppidan occupants, it was smaller and
equaled to 1.85 + 0.34 mm. During the second-year study,
the size of the village and town residents decreased and
equaled 1.72 + 0.23 mm and 1.75 + 0.25 mm, respectively.
Along the third year, the thickness of the fat layer on the
back surface of the tibia of the villagers increased slightly
and amounted to 1.74 + 0.25 mm, while the city residents
also increased to 1.77 + 0.25 mm.

The average change in the thickness of the fat layer on
the back surface of the tibia for village youths in the first
year of study was (-0.18 + 0.03) mm with a minimum
value (-1.50) mm and a maximum gained up to 0.50 mm.
This annual change in young men from the city equaled
(-0.10 = 0.03) mm with minimum and maximum values
(-1.00) mm and 0.50 mm, respectively.

In the second year of study, the difference in the thickness
of the fat layer on the back surface of the tibia for residents
of villages and the cities was 0.02 + 0.01 mm with a max-
imum and minimum value (£ 0.50) mm.

The thickness of the fat layer on the back surface of the
tibia of the village residents decreased by 0.16 mm during
the study, with a diminution observed only during the
first year of study, and the intra-group annual change of
this parameter in the first year of study was significantly
smaller by 0.20 mm compared to the annual change of the
second. year (t = 5.38 at p<0.05). In the townspeople - it
decreased by 0.08 mm and achieved the main decline only
in the first year of investigation. The annual change of this
parameter in the first year of study was significantly smaller
by 0.12 mm compared to the annual change in the second
year (t=4.12 at p<0.05).
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The inter-group annual change in the thickness of the
fat layer on the back surface of the tibia in the first year of
study of the village residents was less by 0.08 mm compared
to the city residents, and in the second year of study, the
inter-group annual change of the thickness in the city and
village residents was the same. It should be noted that this
year-on-year change in the first and second year of study did
not make a significant difference, comparing youth groups.

The anthropometric parameters of young men were
determined in the works of other authors. Thus, when
comparing the data obtained by our research, of indicators
of the thickness of the fat layer of boys, with the results of
studies perfomed under the guidance of scientists and were
executed on youth students and soldiers of Podolsk and
Polissya regions, found that no significant difference was
observed between the results [14, 15]. Taking into account
the fact that the young people we studied, were influenced
by the educational process equally, which was due to the
uniformity of approaches to the organization and intensity
of physical and mental load, the status of belonging to rural
or urban residence becomes a dominant factor. A grate
quantity of works aimed to examining the effects of habitat
and residence conditions on physiological and psycholog-
ical parameters. Such studies were usually conducted on
groups of students or students of individual educational in-
stitutions [16]. In contrast to the above works, we obtained
the results of the study of the indicators of the thickness of
the upper and lower extremities of rural and urban resi-
dents while studying at higher education institutions, and
compared the changes of intragroup parameters during
training. By the way, we identified intergroup variations
of these indicators and the peculiarities of their changes
in rural and urban youth during academic year.

CONCLUSIONS

When comparing the changes in the thickness of the
extremity’s fat layer under the condition of educational
process we have identified the following differences:

All indicators of the upper and lower limb thickness
fat layers of the young men in the first year of study were
greater for the villagers than for the residents of the city.

During the educational process, most of the studied
indicators decreased in both groups of boys.

Intergroup annual changes in the thickness of the upper
and lower limb fat layers in the first year of rural residents’
education were smaller compared to city residents, and the
thickness of the fat layer on the back of the shoulder had
significant differences.

Indicators of the component composition of the body
weight of rural and urban youth are also warranted, with
subsequent comparisons of their annual changes during
study year.
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