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Abstract
Background 
and Study Aim

The variability of interpopulation morphofunctional traits in humans is closely related to various 
environmental factors. However, body composition has a significant relationship with indicators of 
physical fitness, human performance, with its adaptation to environmental conditions. The aim of 
the work is to investigate ethno-territorial variability of morphological characteristics of students 
studying at Ukrainian universities.

Material and 
Methods

Datum were from cross-sectional surveys since 2014 through 2019. Male students aged 18–25 years 
old (n = 488) of Ivano-Frankivsk National Medical University from different countries were recruited. 
Anthropometric methods included body length (BH), body weight (BW), chest girth in three states: 
at maximum, maximum inspiration and rest; skinfolds thicknesses and epiphysis measurements. 
Somatometric physical development indicators (body mass index - BMI), Kettle’, Pignet’, Livi’ and 
Erisman’ indexes) were calculated on the basis of these parameters. Body composition (absolute and 
relative amounts of skeletal, fat and muscle components) were determined using Matiegka formula.

Results It was found that the average growth of students in European countries is higher compared to 
students from Asia (9-10%) and Africa (3-5%). Reliably significant differences (p <.05) in body weight 
indicators between all ethnic groups were found. Students from India are characterized by very low 
levels of relative body fat. Most representatives of Egypt (61.4%) and Jordan (50.9%) are characterized 
by moderately high fat content. For representatives of all other countries, this figure is within the 
optimal ratio.

Conclusions The obtained results showed that anthropometric and morphometric indicators of students aged 
18-25 change statistically significantly depending on the ethno-territorial factor. Thus, the study of 
ethnic variability of morphological characteristics is of great importance for the individualization of 
physical training of students from other countries in higher education institutions of Ukraine.
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Introduction1

The study of the variability of interpopulation 
morphofunctional traits in humans under the 
influence of various environmental factors (climatic-
geographical, socio-economic, anthropogenic) is 
a topical issue today [1]. Analysis of the variability 
of the results of ethno-territorial features of 
anthropometric features has always attracted the 
attention of researchers from different countries 
[2, 3, 4, 5]. Bodicoat et al. [2] postulated significant 
differences between the ethnic groups for body 
mass index and waist circumference in multi-
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ethnic populations from the UK (local people and 
immigrants from South Asia) and India. Heymsfield 
et al. [3] in sum concluded that when BMI and height 
are held constant, however, regional mass and body 
composition proportions differ across the race/
ethnic groups. Tinsley et al. [4] found that fat-free 
mass characteristics vary based on sex, race, and 
weight status in US adults. 

The same results were received by Carpenter et 
al. [5] among 940 college students – Asians (49%), 
Caucasians (23%), Hispanics (7%) and Other (21%) – 
for body fat and body-mass index. 

Fundamental research has been conducted 
by Frongillo and Hanson (USA) [6]. The authors 
examined human body weight (122 studies in 40 
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countries) and human body length (123 studies in 
44 countries). A significant interethnic difference 
was found.

Lear et al. [7] analyzed the longitudinal 
and circumferential dimensions of people. It 
is established that the relationships between 
anthropometric indicators differ in different regions 
of the world.

Data on the variability of length and body weight 
in people of different nationalities were given by 
Eveleth and Tanner [8]. The authors compared 
data from a multicenter WHO reference study with 
data from studies in 55 countries or ethnic groups. 
However, these studies date mainly to the period 
1964–1990, although earlier data were also included 
in the report.

Studies of different populations were conducted 
mainly for the contingent under 18 years of age [9]. 
The studies concerned either individual indicators 
of physical development [10, 11] or were conducted 
within one country [12, 13, 14, 15].

Many researchers [16, 17, 18] believe that 
indicators of physical development and body 
constitution are the most important criteria 
for individualization of physical training and 
differentiation of assessment of physical condition 
of pupils and students. Thus, Serhiienko [19] proved 
that finding out the levels of motor skills in students 
with different physical development is necessary to 
select the optimal physical activity. This approach 
will improve the results of motor tests. Ivanyshyn et 
al. [20] have established the intercorrelation between 
adolescent’s physical status and aerobic capacity 
level. Price et al. [21] found significant differences 
in physical fitness profiles between non-Hispanic 
White (White) and African American students. 
Furthermore, weight status was significantly 
associated with cardiovascular fitness.

Dogra et al. [22] studied the types of physical 
activity among 400,055 people and identified the 
benefits of physical activity by ethnicity (whites, 
South Asians, Southeast Asians, West Asians, 
blacks, Latinos, and others). The benefits of physical 
activity were divided into eight categories: walking, 
endurance, recreation, sports, regular exercise, 
active travel to work and lack of physical activity. 
Logistic regression models were used to estimate 
the chances of participating in each motor activity 
by ethnicity.

It is likely that the construction of physical 
education curricula and differentiated standards 
of physical fitness should take into account the 
indicators of physical development of students. This 
will allow to individualize the process of physical 
training, which will contribute to more effective 
learning and rehabilitation of students [23, 24].

The aim of the work. Investigate ethno-territorial 
variability of morphological characteristics of 
students studying at Ukrainian universities

Material and Methods
Participants
The study involved students (n = 488, age - 18-

25 years; male only) from 9 countries (Table 1). All 
students agreed to participate in the experiment. 
The study protocol was approved by the Commission 
of Biomedical Ethics of Ivano-Frankivsk National 
Medical University (protocols №85177 from 
24.10.2014, №89198 from 22.10.2015, №92850 
from 23.11.2016, № 96311 from 24.10.2017 and № 
112/19 dated 24.12.2019).

Table 1. Distribution of study participants

Country n

Poland 45

Bulgaria 62

Malaysia 34

India 41

Jordan 68

China 38

Egypt 26

Tunisia 35

Ukraine 49

Totals 488

Research Design.
Datum was from cross-sectional surveys since 

2014 through 2019 on the basis of Ivano-Frankivsk 
National Medical University (Ukraine) during 2014–
2019.

Anthropometric examination of students 
was performed with standard tools according 
to the generally accepted unified method [25]. 
Anthropometric methods included body length 
measurement (BH) using a height meter precision 
±0.5 cm in two states: standing and sitting, body 
weight (BW) – electronic scales with a precision 
±0.05 kg, chest girth was performed using an 
anthropometric ruler with a precision ±0.5 mm in 
three states: at maximum inspiration, at maximum 
exhalation and at rest; skinfolds were measured 
using Lange adipometer (Fat Control, USA) with a 
precision of 0.2 mm and a constant pressure of 10 g/
mm2, epiphysis were determined using digital caliper 
(OMNI-TECH, SHA120). 

Somatometric physical development indicators 
were studied on the basis of body height (BH), body 
weight (BW), body circumferences and physical 
development indices measurement: body mass index 
(BMI), Kettle, Pignet, Hirata and Rohrer indexes 
[26]. Body composition was determined on the basis 
of a three-component model [27]. For this purpose, 
the absolute and relative amounts of skeletal, fat 
and muscle components were determined using 
Matiegka formula [28]. 
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The comparative analysis was conducted on 
the basis of the generally accepted classification of 
relative fat content for students aged 18-34 who are 
not athletes [29]: not ideal (<8%), low (8%), middle 
(13%), middle (13%), upper (22%) and obesity (> 
22%).

We also calculated such components of the 
constitution as endomorphy, mesomorphy and 
ectomorphy according to the somatotyping scheme, 
which is recommended for persons of both sexes 
aged from 14 to 70 years [30].

Statistical analysis
The experimental data were processed using 

SPSS Statistics 17.0 program. Checked the data 
series for compliance with the normal distribution 
law. Arithmetic mean (), standard deviation (SD), 
standard error (SE) and variation coefficient (CV) 
were determined. Determining the statistical 
significance of obtained research results required 
Fisher’s F-test and Chi-squared test (-test). 
Statistical significance was set at p ≤ .05.

Results
Comparative analysis of body length indicators 

of male students revealed that it is possible 
to combine all countries into 3 groups, with 
significantly different (p <.05) values of body length: 
European countries (Poland, Bulgaria, Ukraine), 
Asian countries (Malaysia, India, China, Jordan) 
and African countries (Egypt, Tunisia). It was found 
that the average growth of students in European 
countries is higher compared to students from Asia 
(by 9–10%; t = 3.39–5.05; p <.05 – .01) and Africa (by 
3–5%; t = 2.05– 3.06; p <.05) (Table 2).

Regarding the indicators of body weight, 
mass-growth index Kettle, there were statistically 
significant differences (p <.05 – .001) of this 
indicator between all ethnic groups.

The frequency distribution (%) of study 
participants by body mass index for different ethnic 
groups is presented in Fig. 1.

From fig. 1 shows that the largest share (41.06%) 
of the total contingent of European countries are 
students with BMI, which corresponds to the norm. 
However, these countries also tend to be overweight 
(BMI > 25 kg·m-2), the part of which varies between 
22 - 28%, on average 11.79% of students from these 
countries were obese I-II degree.

Analysis of the BMI of the Asian continent 
showed that for the majority of students (45.31%) 
of these countries have the BMI within the norm. 
However, the tendency to be underweight (24.31%) 
is very pronounced (except for Jordan). The number 
of people with overweight BMI is lower than in 
European and African countries.

An analysis of the BMI of African countries’ 
representatives showed that a fairly large 
percentage of students have overweight and obese 
- 31.15% and 14.75%, respectively. These indicators 
can be explained by the economic and social living 
standards of the people in these countries. This 
fact is also confirmed by WHO statistical reports 
[31].

Measurements of longitudinal and 
circumferential dimensions of body parts are given 
in table 3.

According to these values the indicators of 
physical development were calculated – Pignet 
index, which characterizes the strength of the 
physique (Fig. 2).

As can be seen from Fig. 2, students from Egypt 
and Jordan are characterized by a hypertensive body 
type, students from Bulgaria, Poland and Ukraine 
- normosthenic, students from African-Asian 
countries - normosthenic with a high proportion of 
asthenic.

These indicators are in good agreement with 

Table 2. Anthropometric indicators of students, X̄ (SD)

Country BHstand (cm) BHsit (cm) BW (kg) BMI (kg·m-2)

Poland 176.3(17.2) 94.9(15.1) 70.2(14.2) 22.6(3.2)

Bulgaria 178.2(15.8) 90.1(14.5)1 75.1(14.8) 23.6(3.8)

Ukraine 174.4(16.0) 93.1(13.2) 63.6(13.1)1.2 21.6(3.1)1,2

Malaysia 164.3(15.6)1,2,3 89.8(12.3) 57.4(11.2)1,2,3 21.3(1.2)1,2

India 165.2(16.3)1,2,3 88.2(13.1) 52.2(13.2)1,2,3 19.1(1.3)1,2,3,4

Jordan 172.8(16.7)4,5 92.3(15.2)1 73.1(14.4)3,4,5 24.5(2.5)1,3,4,5

China 160.1(15.3)1,2,3,6 88.0(13.8)3 52.1(12.8)1,2,3,6 20.3(1.3)1,2,3,4,5,6

Egypt 170.2(19.7)2,7 89.7(20.2) 74.7(21.8)3,4,5,7 25.8(3.0)1,2,3,4,5,7

Tunisia 170.8(15.8)2,7 88.8(16.7) 61.8(19.4)1,2,5,6,7,8 21.2(3.4)2,5,6,8
Note: statistically significant difference (p <.05) between data of students from: 1 – Poland and others; 2 – 
Bulgaria and others; 3 – Ukraine and others; 4 – Malaysia and others; 5 – India and others; 6 – Jordan and 
others; 7 – China and others; 8 – Egypt and others (based on F-test)
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Table 3. Longitudinal and circumferential dimensions of the body of students, X̄ (SE)

Indicators
Country
Poland Bulgaria Malaysia India Jordan China Egypt Tunisia Ukraine

Epiphysis (mm)

Humerus 9.4(0.4) 10.0(1.1) 8.7(1.1) 8.2(1.3) 9.7(1.0) 9.4(1.2) 9.8(1.3) 9.6(0.8) 9.5(1.2)

Ulna 6.1(0.5) 7.6(0.8) 6.8(1.0) 6.8(0.9) 7.7(1.1) 7.7(1.0) 9.0(1.8) 7.4(1.2) 8.2(1.3)

Femur 10.2(1.0) 11.2(1.2) 10.1(1.4) 9.7(1.1) 10.9(1.1) 9.9(1.3) 11.1(1.2) 10.0(1.4) 9.8(1.0)

Tibia 7.9(0.7) 8.7(1.0) 7.9(1.2) 7.8(1.6) 8.5(1.1) 7.6(1.0) 9.1(1.5) 8.4(1.6) 8.0(1.1)

Circumferences (mm)

Biceps 28.8(1.4) 31.4(2.2) 26.2(1.7) 25.7(1.5) 28.2(1.2) 27.4(2.1) 30.7(1.6) 29.2(2.1) 29.4(1.8)

Forearm 26.0(2.5) 27.2(3.0) 23.2(2.1) 23.8(3.2) 26.1(3.0) 23.4(2.2) 28.9(2.9) 24.8 (2.0) 27.4(2.7)

Chestmax 98.6(4.4) 102.1(6.2) 88.3(6.3) 87.2(5.2) 99.1(6.8) 86.1(6.9) 102.4(7.2) 89.2(4.5) 98.3(6.4)

Chestmin 90.6(4.3) 93.7(5.6) 81.3(3.1) 81.5(3.8) 91.6(5.2) 76.1(9.1) 92.9(9.3) 78.7(8.9) 89.2(9.9)

Chestpausa 92.1(5.4) 96.9(4.8) 83.0(2.9) 83.4(3.6) 93.3(4.5) 82.8(9.3) 94.6(9.8) 83.3(12.6) 93.7(6.5)

Thigh 55.3(4.6) 58.2(4.7) 49.4(3.6) 48.2(3.3) 57.9(4.1) 46.7(3.4) 60.1(2.5) 50.7(2.8) 55.7(3.2)

Calfmax 37.5(2.9) 37.2(2.3) 34.5(1.7) 35.6(1.9) 38(1.5) 34.2(1.9) 38.9(2.0) 35.2(1.7) 37.2(2.0)

Figure 1. Frequency of distribution of students according to BMI (kg·m-2): * - differences between 
representatives of Asia and Africa at the level of p <.1 (based on -test)

the body build (Erisman) index and ponderal (Livi) 
index (Fig. 3).

Erisman index values for students from Egypt, 
Jordan and Bulgaria are higher than 5.8 cm. This 
indicates a wide chest. However, the values of the 
Left index (within the norm - 50-55%) for students of 
all ethnic groups (Fig. 3) and BMI (Table 1) indicate 
a high level of chest and height index. For students 
from Jordan and Egypt, this fact is due not so much 
to athleticism as to the tendency to be overweight.

Indicators of body composition are BMI, as well 
as the thickness of skin and fat folds in different 
parts of the human body [32]. The results of 

measuring the thickness of the skin and fat folds of 
students are presented in table 4. Table 5 shows the 
calculated component body composition.

Calculations show that students from India are 
characterized by very low levels of relative body fat. 
Most representatives of Egypt (61.4%) and Jordan 
(50.9%) are characterized by moderately high fat 
content. This confirms the high importance of BMI 
for students from these countries. For the vast 
majority of students in all other countries, the value 
of % BF is within the optimal ratio. Skeletal muscle 
mass values are in the range of 20.3-38.8%. This 
corresponds to the values of the average person. The 



158

   PHYSICAL 
  EDUCATION 
OF STUDENTS

Figure 3. Erismann and Livi index values for students depending on ethnicity

Figure 2. Pignet value of student index, units

ratios of fat, bone and muscle tissue in the body of 
students are shown in Fig. 4.

Thus, there are significant differences in skeletal 
muscle mass (F = 3.69, p <.05) and adipose tissue 
mass (F = 6.99, p <.005) among body components 
for students from Europe and Asia and Africa. No 
significant difference for the mass of the bone 
component was found (F = 1.44, p> .05).

Slightly higher mean muscle tissue mass scores 
of African students were compared to Asian students 
(3.54%) and correspondingly lower adipose tissue 
mass rates (1.2%). However, these differences are 
not significant (F = 1.50 and F = 0.93, respectively, 
p> .05).

To verify the results, we calculated such 
components of the constitution as endomorphy, 
mesomorphy and ectomorphy. The calculation data 
are presented in table 6.

As we can see, the highest indices of endomorphy 
and mesomorphy are characterized by students 
from Bulgaria (4.09 and 8.96), Egypt (5.06 and 9.32) 
and Jordan (5.48 and 8.16). Students from Poland 
(3.22 and 8.10) and Tunisia (3.29 and 7.53) have 
slightly lower rates. Students from Malaysia (2.02 
and 6.99) and India (2.17 and 6.29) have the lowest 
indicators of endo- and mesomorphic components. 
Chinese students with a low value of endomorphy 
(2.06) have a high value of mesomorphy (8.20). Ecto-
mesomorphic type of constitution is characteristic 
of the representatives of these countries. Students 
from Ukraine are marked by the most proportional 
indices of endo-, ecto- and mesomorphy (3.48, 3.50 
and 7.21). The correlation coefficient between %BF 
and endomorphism is 0.87 (p <.01), between BMM 
and mesomorphy - -0.63 (p <.05).
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Table 4. Thickness of fat folds of students, X̄ (SE)

Indicators
Country
Poland Bulgaria Malaysia India Jordan China Egypt Tunisia Ukraine

subscapula 13.1 (3.2) 12.6 (2.4) 7.8 (1.9) 8.4 (2.2) 17.6 (6.4) 8.02 (1.6) 16.2 (7.5) 10.9 (2.8) 10.3 (2.7)
triceps 11.4 (3.5) 10.9 (1.8) 5.8 (1.3)2 6.2 (1.8)2,15.1 (4.3) 6.3 (1.6)2, 14.1 (4.9) 8.0 (2.2) 9.4 (2.1)
biceps 10.0 (2.2) 10.7 (2.1) 4.4 (1.2)1,24.1 (1.4)1,14.8 (4.7)3,4 5.1 (1.1)1,4 13.8 (3.6)3,4,69.1 (3.1) 8.9 (2.4)
forearm 9.9 (3.1) 10.0 (3.6) 3.5 (1.4) 3.2 (1.2)1,13.7 (3.8)3,4 4.0 (1.3)4 13.0 (4.1)3,4,68.9 (4.1) 7.9 (3.8)
suprailiac 13.4 (5.1) 16.5 (5.2) 7.2 (2.6) 7.5 (2.8) 22.8 (8.0) 6.8 (3.0) 20.3 (6.2)6 13.2 (5.6) 11.3 (3.1)
abdominal 18.8 (4.9) 18.3 (4.7) 9.0 (2.1) 9.1 (2.5) 20.4 (5.7) 6.6 (3.1)1,2,4 20.1 (6.0)6 12.1 (3.4) 13.2 (2.8)
medial calf 18.2 (5.1) 17.5 (3.9) 7.6 (2.9)2 7.8 (2.1)2,19.9 (6.0)4 6.5 (2.8)1,2,4 19.8 (5.4)3,4,611.9 (4.2) 10.6 (3.8)
Note: statistically significant difference (p <.05) between data of students from: 1 – Poland and others; 2 
– Bulgaria and others; 3 – Malaysia and others; 4 – India and others; 5 – Jordan and others; 6 – China and 
others (based on F-test)

Table 5. Values of indexes % BF, BFM, %MM, BMM, %BM, BBM of students

Indicators
Country
Poland Bulgaria Malaysia India Jordan China Egypt Tunisia Ukraine

S (m2) 1.9(0.3) 1.9(0.3) 1.6(0.4) 1.6(0.4) 1.9(0.2) 1.5(0.3) 1.9(0.1) 1.8(0.1) 1.8(0.3)

% BF 15.5(1.1) 17.1(1.0) 13.3(1.2)2 9.0(1.0)1,2,3 18.3(1.3)3,4 11.5(0.8)1,2,4,5 20.0(1.4)1,3,4,6 13.2(1.1)2,4,5,7 13.9(1.0)2,4,5,7

BFM (kg) 15.3(1.2) 16.5(1.2) 11.3 (1.0)1,2 10.1(1.4)1,2 17.6(1.2) 11.1(1.1)1,2 18.4(1.4)3,4,6 11.5(1.4)1,2,7 13.2(1.2)7

%MM 25.9(1.3) 27.1(1.5) 34.7(1.2)1,2 37.9(1.2)1,2 19.3(2.3)1,2,3,4 38.8(1.0)1,2,3,5 25.4(1.2)3,4,5,6 36.2(0.9)1,2,5,7 35.4(1.2)1,2,5,6,7

BMM (kg) 18.2(2.1) 20.4(2.0) 19.9(1.9) 19.8(2.2) 14.1(1.8)2,3,4 20.2(1.4)5 19.0(2.1) 22.4(2.0)5 22.5(2.2)5

%BM 13.8(1.1) 12.9(0.8) 16.9(0.9)1,2 18.6(0.8)1,2 13.3(0.8)3,4 18.6(1.1)1,2,5 13.0(0.9)3,4,6 15.7(1.1)2,4 15.3(1.0)4,6

BBM (kg) 9.7(1.1) 12.3(1.3) 7.9(1.2)2 7.8(1.5)2 10.4(2.1) 8.0(0.4)2 10.7(2.1) 8.7(1.3)2 9.1(1.4)
Note: 1) S – body surface area; % BF – percentage body fat; BFM – body fat mass; %MM – percentage 
muscle mass; BMM – body muscle mass; %BM – percentage bone mass; BBM – body bone mass; 2) statistically 
significant difference (p <.05) between data of students from: 1 – Poland and others; 2 – Bulgaria and others; 
3 – Malaysia and others; 4 – India and others; 5 – Jordan and others; 6 – China and others; 7 – Egypt and 
others (based on F-test)

Figure 4. The ratio between the body components of students of different races: %BF - percentage body fat; 
%MM - percentage muscle mass; %BM - percentage bone mass

Discussion
Studies of the composition of human body weight 

have become increasingly important in recent years. 
Our results found that 33.8–39.8% of male students 
from European countries participating in the study 

were overweight/obese. This finding was lower than 
the average overweight/obese rate found by Gallus 
et al. [33]. Almost 54.5% the interviewed European 
male adults were overweight or obese and 14.0% 
were obese. In particular, in Poland the overweight/
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obese rate for men aged > 18 years was found 53.6 
%, in Bulgaria – 54.9 %. Such difference can be 
explained by the level of education of our sample. 
It’s approved that prevalence of obesity significantly 
decreased with level of education [34, 35].

Our study results found that 30.38 % of students 
from Asian countries participating in the study were 
overweight/obese. Moreover, the rate of overweight/
obese among students from Malaysia, India, China 
was in average 22.12 % and 42.65 % were from 
Jordan. These are similar results to Gopalakrishnan 
et al. [36] where pre-obese male students accounted 
for 18.3 % and 9.2 % were found to be obese. Jingya 
et al. [37] found that 2.9 %–14.3 % of Chinese 
students, depends on province, have overweight 
and obesity. Similar results were obtained by Jiang 
et al. [38]. Results got by Peltzer et al. [39] indicated 
that the median BMI was 20.2 kg·m-2 and 20.8% 
were overweight/obese (7.8 % overweight and 13.0 
% obese).

The BMI results of African countries showed that 
a fairly large percentage of students were overweight 
and obese - 31.15% and 14.75%, respectively, which 
was confirmed by Okati-Aliabad et al. [40] who found 
the range of prevalence of obesity was between 
(15.09–30.20%) and the range of prevalence of 
overweight was between (28.94–32.63%).

Our results confirmed the data of a number of 
foreign researchers [4, 5, 6, 41, 42]. The authors 
noted that BMI and obesity differ significantly 
between ethnic groups and these differences change 
throughout adulthood. The authors explain such 
differences both by genetic mechanisms and by 
different patterns of nutrition, economic and social 
impact on populations.

Carpenter CL [5] estimated the percentage of body 
fat (% BF) and BMI. The authors determined the level 
of BMI, %BF in different races of college students (n 
= 940, age - 21.4 years). Among the students were 
Asians (49%), Caucasians (23%), Latinos (7%) and 
others (21%). Almost all anthropometric indicators 
differed significantly depending on race, which was 
confirmed in our study.

In our opinion, it is not advisable to use the 
standards of physical development formed on the 
basis of averages. Even if the data are the result of 

mass research and provided a significant number of 
overweight people. This statement is due to the fact 
that such data do not take into account the degree 
of development of the components of body weight. 
This approach is confirmed by the results of studies 
by Kamarudin et al. [43]. After all, it is known that the 
greater the number of signs put into the assessment 
of physical development, the more accurate will be 
the assessment itself.

It is known that the percentage of body fat is 
characterized by a nonlinear dependence on body 
mass index. Different values of BMI may correspond 
to the same value of % BMD in different individuals 
(depending on gender, age and ethnicity). For 
example, at the same values of % BMD, the value of 
BMI in black Americans is on average 1.3 units less, 
and in Polynesian peoples - 4.5 units more than in 
Caucasians [44, 45].

Our considerations about the influence of 
constitutional features on motor skills and functional 
parameters of students have been confirmed in 
the studies of Kolokol’tsev [46, 47], Mishechkin 
[48]. The authors noted that taking into account 
the somatotype will specify the provisions of the 
methodology of planning individual differentiated 
learning in the discipline “Physical Education”.

The results of numerous studies [49, 50] show 
that body composition has a significant relationship 
with indicators of physical performance, with its 
adaptation to environmental conditions, as well as 
with professional and sports activities. In addition, 
body shape is different both among sports and 
between categories and positions within a sport; 
each sport requires morphological peculiarities [49]. 
Lee et al. [51] postulated that different levels of 
performance in muscular strength, endurance, and 
flexibility effectively predicted abdominal obesity 
in both genders, whereas cardiorespiratory fitness 
predicted abdominal obesity only in men. 

Sirard et al. [52] found that compared with White 
girls, African-American girls had higher fitness 
scores when measured in absolute terms but similar 
relative fitness scores. The higher BMI values for 
the African-American girls might be responsible for 
their greater absolute fitness which, in turn, may 
reflect a greater fat-free mass because additional 

Table 6. Components of the constitution of the body of students

Body type Poland Tunisia Bulgaria Egypt Jordan India China Malaysia Ukraine

Endomorph 3.22 3.29 4.09 5.06 5.48 2.17 2.06 2.02 3.48

Mesomorph 8.10 7.53 8.96 9.32 8.16 6.29 8.20 6.99 7.21

Ectomorph 2.5 3.0 2.5 1.0 1.5 4.0 3.0 2.5 3.5

Х-coordinate -0.72 -0.29 -1.59 -4.06 -3.98 1.83 0.94 0.48 0.02

Y-coordinate 10.47 8.77 11.33 12.57 9.33 6.40 11.34 9.46 7.44

endo-
mesomorphic

ecto-
mesomorphic
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fat mass would not be expected to result in greater 
levels of fitness.

Kuk et al. [53] also been reported that black 
individuals may have a lower cardiorespiratory 
fitness (CRF) than white and Hispanic individuals.

Chaouachi et al. [54] found that aerobic capacity 
variables demonstrated significant interaction 
effects with somatotype over a period of aerobic 
training. The mesomorph and the mesomorph-
ectomorph demonstrated greater improvements in 
aerobic capacity than endomorphs-mesomorphs 
and ectomorphs.

Ryan-Stewart et al. [55] indicated that 
mesomorphs with higher endomorphic components 
were likely to have lower strength and physical 
fitness index scores than those with lower 
endomorphic components.

Çinarli et al. [56] study highlighted the fact 
that the subgroups of somatotype have an effect 
on performance parameters. In particular, the 
statistically significant differences were found 
between 9 somatotype subgroups in terms of 
explosive force, aerobic and anaerobic power output 
and they found no significant between groups in 
terms of flexibility, relative anaerobic peak and 
mean power output.

López-Sánchez et al. [57] also studied differences 
in body composition, physical fitness and lifestyle 
between students (age 21.5 ± 1.9 years) from 
universities in different countries. The authors have 
developed recommendations for improving the 
health of students from certain countries who come 
to the university, based on body morphology.

McEligot et al. [58] also showed that such fitness 
parameters as relative VO2 max, %BF and total 
fitness scores are associated with obesity in all three 
ethnic groups (non-Hispanic whites; Hispanics 
and Asians). Therefore, for all three ethnic groups, 
university programs should consider promoting 
physical fitness, including increased aerobic activity 
and strength training, which may reduce overall 
obesity in these respective groups, and that special 

attention may be needed to reduce excess weight in 
Hispanic college students.

Saffer et al. [59] used the results of the 2007 
National Health Survey (NHIS) [60]. The authors 
pointed out significant differences in motor activity 
between racial groups. According to them, 33.8% 
of whites, 23.8% of Hispanics and 23.2% of blacks 
engage in regular physical activity at leisure.

Saint Onge [61] used data from the 1998 National 
Health Survey (n = 17,455) and information on 
exercise in 15 types of physical activity. The authors 
studied the educational differences in the exercises 
among students of different races. The authors came 
to the conclusion: Europeans are disproportionately 
engaged in fitness and exercise; blacks are prone to 
team and fitness classes; Mexican Americans tend 
to team sports; Asians tend to yoga, stretching, 
gymnastics. According to the authors, this may help 
to develop better health programs in educational 
institutions.

Conclusions
The obtained results showed that anthropometric 

and morphometric indicators of students aged 18-
25 change statistically significantly depending on 
the ethno-territorial factor. From the other side, the 
significant role of anthropometric and morphometric 
characteristics in sport (fitness) performance 
besides other factors is well known. Thus, the study 
of ethnic variability of morphological characteristics 
is of great importance for the individualization of 
physical training of students from other countries in 
higher education institutions of Ukraine.

Further work is required to determine the 
peculiarities of functional state versus ethnicity as a 
prescription of training programmes for university 
male students.
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