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Abstract:

The aim of the study is to determine the structure of some anthropometrical
characteristics of children aged 16, living in Kosovo. The research was conducted on a
sample of 110 male students of high school “Fehmi Lladrovci” in Gllogoc, the Republic
of Kosovo. The sample of variable held eighteen anthropometric measures: four variables
to estimate the dimensionality of the longitudinal skeleton, four variables to estimate the
dimensionality of the transversal skeleton, four variables to estimate the volume of the
body, four variables to estimate the skin folds of the body, body weight, and body mass
index. The calculation of the data was made by using the SPSS 24 program. All
morphological indicators have displayed different parameters that ranged from the
lowest to the highest levels. The correlation analysis show that the coefficients of
morphological variables are curved and appear as a homogeneous group with a high
intercorrelation at the coefficient level of (p =0.01). Factor analysis has shown three latent
factors, the first latent factor that has appeared is the anthropometric factor composed of
longitudinal dimensionality, transversal dimensionality and body perimeter factors of
skeleton. The second latent factor is composed of the skin folds, and the third factor is the
anthropometric factor composed of body weight and body mass index.
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1. Introduction

Anthropometry has a great tradition and importance in sports sciences. Throughout
history, different terms have been used in terms of anthropometry, such as: dynamic
anthropometry, sports anthropometry, biometrics, physiological anthropometry,
anthropometric, kinanthropometry etc., by various scientists (Koley, 2006).
Anthropometric measurement was the first type of testing used in physical education in
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the world. Fifty specific measurements were recommended by the American Association
for the Advancement of Physical Education (A. Thirumagal, 2013). Anthropometry is also
defined as the scientific procedure and process of obtaining surface for anatomical
dimensional measurements such as lengths, breadths, girths and skinfolds of the human
body by means of specialist equipment (Stewart, 2010).

Quantifying body composition plays a key role in monitoring performance and
training in all athletes, because body composition may influence athletes” performance
(Thomas, Erdman and Burke, 2016). Anthropometric data should be collected regularly
and provided as a standard reference for preliminary health monitoring, based on the
World Health Organization (WHO). Anthropometric characteristics are one of the most
important factors in most sports branches to indicate whether an athlete can be
competitive in the highest level in that sport (Bourgois J. et al. 2002).

It is already known that anthropometric data on the general population are very
important to determine the physical dimensions of the workspace, various equipment
and clothing that suit the user as well as to avoid a physical discrepancy between the
dimensions of products and equipment and corresponding dimensions of different user
(Bridger R. S. 1995).

The aim of the study is to determine the structure of some anthropometrical
characteristics of male children aged 16 years old. So, based on this goal, this study aims
to determine the anthropometric status of 16-year-old male children living in the
Municipality of Gllogoc, the Republic of Kosovo.

2. Methods

One hundred and ten male students aged 16 years, were tested for their body
composition. These children were students of “Fehmi Lladrovci” high school from
Glogoc, the Republic of Kosovo.

Anthropometric measurements were measured on a same day for each student in
same time to avoid technical error with a criterion anthropometrics accredited by ISAK
(ISAK, 1986). During the measurement, students wore only light clothing and without
shoes. For the purpose of this study 18 morphological measures have been taken: four
variables to estimate the dimensionality of the longitudinal skeleton (Height, Sitting
Height, Arm length and Leg length), four variables to estimate the dimensionality of the
transversal skeleton (Shoulder width, Pelvis width, Wrist breadth and Knee breadth),
four variables to estimate the volume of the body (Arm circumference, Chest
circumference, Thigh circumference and Calf girth), four variables to estimate the skin
folds of the body (Triceps skinfold, Abdominal skinfold, Subscapular skinfold and Calf
skinfold), body weight and body mass index. Body height was measured by the ““Martin
anthropometer”” and the data was read with an accuracy of 0.1 cm. The body weight and
body mass index were measured with medical scales (Tanita BC 545 N Innerscan
Segmental Personal Body Analysis) and the data was read with an accuracy of 0.1 kg.
Skin fold thickness were measured with a skinfold caliper. Anthropometric tape was
used for measuring girth, while sliding caliper was used to measure bone diameter.
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Then, the basic statistical parameters such as arithmetic mean, standard deviation,
minimum and maximum values of body dimensions were calculated. Also, a simple
Pearson correlation between all parameters was calculated. The factor analysis method
applied in this research was used to determine the groups of parameters (factors)
characterizing the body constitution of young male students.

3. Results
Table 1: Descriptive statistical parameters of anthropometric variables
N Minimum Maximum Mean Std. Deviation Skewness Kurtosis
H 110 162.0 195.0 174.027 6.2350 .603 .199
STH | 110 116.0 135.0 124.073 3.5406 441 .642
AL 110 65.0 83.0 76.023 3.6305 -472 141
LL 110 83.0 110.0 96.959 4.4763 .098 .944
SHW | 110 335 45.0 39.355 2.2060 -.196 .359
PW 110 26.0 37.0 31.108 2.0567 413 512
WB 110 5.0 6.8 5.735 3219 441 .843
KB 110 8.0 12.0 9.785 7432 .630 1.067
AC 110 19.0 37.0 25.995 3.4057 593 .285
CHC | 110 70.0 110.0 86.023 7.4219 400 .259
THC | 110 33.0 65.0 47.245 5.7985 .365 291
CG 110 26.0 42.5 34.023 3.1312 136 .306
TS 110 4.0 27.0 9.182 4.4561 1.622 3.059
As 110 5.0 37.0 12.227 7.7088 1.681 2.331
SS 110 4.0 23.0 7.673 3.5300 2.051 4.659
CS 110 4.0 24.0 9.455 4.4177 1.238 1.145
\4 110 40.30 98.00 62.9963 11.67029 598 -.005
BMI | 110 13.9 30.9 20.638 3.6077 813 .256
H: Height(cm), SH: Sitting height (cm), AL: Arm length (cm), LL: Leg length (cm), SHW: Shoulder
width (cm), PW: Pelvis width (cm), WB: Wrist breadth (cm), KB: Knee breadth (cm), AC: Arm
circumference (cm), CHC: Chest circumference (cm), THC: Thigh circumference (cm), CG: Calf girth
(cm), TS: Triceps skinfold (mm), AS: Abdominal skinfold (mm), SS: Subscapular skinfold (mm), CS:
Calf skinfold (mm), W: Weight (kg), BMI: Body mas index (kg/m?).
Skewness > 1 - positive skew , + 0 - normal, <- 1 - negative skew Kurtosis > +2 leptokurtic distribution,
+2 normal (mesokurtic) distribution, < -2 platykurtic distribution p: sig. (p < 0.05%).

In Table 1 are shown basic statistic parameters of anthropometric characteristics,
including arithmetic average, minimal result, maximal result, standard deviation,
Skewness, Kurtosis. From this table, we can conclude that the values of all variables have
a major difference between the min and max results. Standard deviations for
anthropometric tests: (W, AS, CHC, H) are in a high level, while other anthropometric
tests at a low level. As for the basic parameters, (Skewness), we can see that the results of
variables: (TS, AS, SS, CS) have shown e positive distribution, all the other variables have
shown e normal distribution. Whereas, regarding the basic parameters, anthropometric
statistics, statistical method of asymmetry coefficient (Kourtosis), we notice that the

European Journal of Physical Education and Sport Science - Volume 7 | TIssue 4 | 2021 131


http://oapub.org/edu/index.php/ejep

Agron Thaqi
ANTHROPOMETRICAL CHARACTERISTICS STRUCTURE TO THE 16-YEAR-OLD MALE STUDENTS

results of anthropometric variables: (TS, AS, SS) have shown leptokurtic distribution, the
other variables have shown a normal (mesokurtic) distribution.

Table 2: Analysis of correlation between anthropometric variables

H |SH| AL |LL | SHW | PW | WB | KB | AC | CHC | THC | CG | TS | AS |SS |CS | W | IM

SH | o1 | 1

AL | 704" | 433" | 1

LL | 696" | 367 | 610" | 1

SHW | 403" | 503" | 358" | 27" | 1

PW | 395" | 428" | 353" | 234" | 562" | 1

WB | 416" | 507 | 307 | 237 | 526" | 556" | 1

KB | 109 | .161 | .095 | .089 | 394" | 391" | 334" | 1

AC | 164 | 339" | .096 | -012 | 558" | 583" | 465" | 538" | 1

CHC | 267 | 378" | 196" | .072 | 538 | 545" | 433° | 505° | 809" | 1

THC | .120 | 381 | -026 | .015 | 501° | 528" | .385" | 590" | .780" | 744" | 1

CG | 226" | 389" | .103 | .087 | 542" | .622" | 452" | 574" | 816" | 759" | 786" | 1

TS | 088 | 214" | .043 | .011 | 409" | 574 | 247" | 587" | 756" | .668" | .661" | 714" | 1

AS | 045 | 158 | .011 | .007 | J314* | 541° | 196" | 572° | 726" | 643" | 631" | .693° | 895 | 1

SS | .025 | .162 | -007 | -035 | 352" | 538" | .242° | 582" | 742" | 40" | 656" | 685" | 914" | 907 | 1

CS | 059 | 188" | .028 | -026 | 962" | 558" | .200° | 576" | JOA™ | .625" | .633° | JI1° | 902" | 848" | 831" | 1

W | 399 | 517 | 278 | 148 | .650° | J01° | 576" | 581" | 881" | 867" | 805" | .861° | J83° | 742" | 57 | o1t | 1

BMI | -006 | 265" | .003 | -086 | 547" | .649" | 452 | .627° | 828" | 780" | 835 | 804" | 777" | 746" | 785" | 736" | 859" | 1

*. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).

H: Height (cm), SH: Sitting height (cm), AL: Arm length (cm), LL: Leg length (cm), SHW: Shoulder width
(cm), PW: Pelvis width (cm), WB: Wrist breadth (cm), KB: Knee breadth (cm), AC: Arm circumference (cm),
CHC: Chest circumference (cm), THC: Thigh circumference (cm), CG: Calf girth (cm), TS: Triceps skinfold
(mm), AS: Abdominal skinfold (mm), SS: Subscapular skinfold (mm), CS: Calf skinfold (mm), W:Weight
(kg), BMI: Body mass index (kg/m2).

Table 2 shows the coefficients of intercorrelation for all anthropometric variables. As it
can be seen, correlation is significant at the 0.01 level between most of variables, but we
also have significant correlation coefficients with some coefficients with low correlations.

Table 3: Initial Eigenvalues

Total Variance Explained
Component Initial Extraction Sums of Squared Rotation Sums of Squared
Eigenvalues Loadings Loadings
Total % of Cumulative | Total % of Cumulative | Total % of Cumulative
Variance Y% Variance Y% Variance %

1 9.656 | 53.647 53.67 9.656 | 53.647 53.647 7.515 | 41.749 41.749
3.133 | 17.408 71.05 3.133 | 17.408 71.055 3.632 | 20.177 61.927

3 1.129 6.272 77.37 1.129 6.272 77.327 2.772 | 15401 77.327

From Table 3 it is noticed that three Eigenvalues have been extracted or displayed. Which
explain 77.3% of the variance, which is relatively a satisfactory value.

European Journal of Physical Education and Sport Science - Volume 7 | TIssue 4 | 2021 132


http://oapub.org/edu/index.php/ejep

Agron Thaqi
ANTHROPOMETRICAL CHARACTERISTICS STRUCTURE TO THE 16-YEAR-OLD MALE STUDENTS

Table 4: Component Matrix of morphological variables

1 2 3 H?
Height 306 .855 .188 .859
Sitting height 463 .625 -.195 .643
Arm length 217 775 303 740
Leg length 137 .736 435 .750
Shoulder width .648 .358 -.295 .636
Pelvis width .745 247 -.005 616
Wrist breadth .538 436 -.438 .671
Knee breadth .676 -.116 .091 478
Arm circumference .895 -.113 -.137 .833
Chest circumference .850 .006 -.123 .738
Thigh circumference .838 -.135 -.218 .768
Calf girth .886 -.046 -.100 797
Triceps skinfold .866 -276 293 911
Abdominal skinfold .826 -.320 .338 .898
Subscapular skinfold .838 -.333 269 .886
Calf skinfold .822 -.297 297 .852
Weight .964 .100 -.076 .945
Body mas index 902 -237 -171 899

In the first main component high projections have the variables of transverse skeletal
dimensionality: Shoulder width, Pelvis width, Wrist breadth, Knee breadth (.74 - .53),
body perimeter factors of the skeleton: Arm circumference, Chest circumference, Thigh
circumference, Calf girth (.89 - .83), the skin folds: Triceps skinfold, Abdominal skinfold,
Subscapular skinfold, Calf skinfold (.86 - .82), and body weight and body mass index (.96
-.94).

The second component is defined by variables of transverse skeletal
dimensionality: Height, Sitting Height, Arm length, Leg length (.85 - .62).

Table 4 also shows the values of the variability (H2) where it is seen that generally
high variability values are obtained. The highest values were given by the variables: body
mass, skinfold dimension, body volume dimension and body length (.94-. 73), while the
lowest values were given by the transverse body dimension variables (.67 - .47).

Table 4, also, shows the values of the variability communalities (H2) where it is
seen that generally high variability values are obtained. The highest values were given
by the variables: body mass, skin fold dimension, body volume dimension and body
length (.94-. 73), while the lowest values were given by the transverse body dimension
variables (.67 - .47).

As we can see in Table 5, we have three factors displayed by the variables included
in this study.
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Table 5: Matrix structure of morphological
variables (statistically significant factor loads are bold)

Pattern Matrix®
1 2 3

Height -.032 .836 -.234
Sitting height -.036 408 -.596
Arm length 005 .843 -.054
Leg length .040 .894 125
Shoulder width 174 144 -.656
Pelvis width .482 .258 -.340
Wrist breadth -.039 .100 -.801
Knee breadth .653 .027 -.075
Arm circumference .688 -.106 -.386
Chest circumference .605 -.005 -402
Thigh circumference .601 -.182 -.443
Calf girth .672 -.028 -.370
Triceps skinfold 1.005 .052 139
Abdominal skinfold 1.021 .043 216
Subscapular skinfold .994 -.013 .145
Calf skinfold 982 .034 .165
Weight .682 112 -.426
Body mas index .730 -.226 -.374

Factor 1 is a combination of: Pelvis width, Knee breadth, body perimeter factors of the
skeleton (Arm circumference, Chest circumference, Thigh circumference, Calf girth),
Triceps skinfold, Abdominal skinfold, Subscapular skinfold, Calf skinfold and body
weight and body mass index (1.0 - .48). It describes body morphology of male students
better than factor 2 and 3 what is proved by previously described values and the
percentage of variability explained.

Factor 2 is a combination of three parameters: Height, Arm Length, and Leg length
(.89 - .83). All those traits are length parameters indicating vertical values of the entire
body. This factor was called longitudinal dimension.
Factor 3 is a combination of three parameters : Sitting Height, Wrist breadth and Shoulder
width (.80 - .59).

Table 6: Component Correlation Matrix

Component Correlation Matrix

Component 1 2 3

1 1.000

2 .037 1.000

3 -433 -.287 1.000

Table 6 shows inter-correlation factors, which may conclude that there is a significant
correlation between F1 and F3 (-.433), whereas between F2 and F3 (-.287) low correlation.
There is no significant correlation between F1 and F2.
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5. Discussion

The results of the study conducted to determine the individual body measures of thel6
year old boys are collectively shown in Tables 1-6. As can be seen all variables have a
major difference between the minimum and maximum results. Standard deviations for
anthropometric tests: W: Weight, As: Abdominal skinfold, CHC: Chest circumference, H:
Height, are in a high level, while other anthropometric tests at a low level. As for the basic
parameters, statistical anthropometrics, statistical method of coefficient of asymmetry
(Skewness), in this age group tests, we can see that the results of variables: TS: Triceps
skinfold, AS: Abdominal skinfold, SS: Subscapular skinfold, CS: Calf skinfold have
shown e positive distribution, all the other variables have shown e normal distribution.
Whereas, regarding the basic parameters, anthropometric statistics, statistical method of
asymmetry coefficient (Kourtosis), in this age group of the tested we notice that the
results of anthropometric variables: TS: Triceps skinfold, AS: Abdominal skinfold, SS:
Subscapular skinfold) have shown leptokurtic distribution, the other variables have
shown a normal (mesokurtic) distribution. Based on research data of Daval, S. Z. et al.
(2012). Comparison of anthropometric data for high school male students significant
differences were found in weight, stature, shoulder breadth, arm reach forward, fore-
arm-hand length, sitting height, sitting eye height, sitting shoulder height and span
(Daval, S. Z. et al. 2012).

Table 2 shows the coefficients of intercorrelation for all anthropometric variables.
As it can be seen, correlation is significant at the 0.01 level between most of variables, but
we also have significant correlation coefficients with some coefficients with low
correlations.

Through factorial analysis of anthropometric peaks, the system of variables is
reduced to only a few variables representing latent skeletal dimensions. These latent
factors and dimensions obtained in this way can be used for any further analysis. The
method of factor analysis is an efficient tool for characterizing anthropometric
parameters among children. The analysis of 18 anthropometric parameters allows us to
separate three factors of body morphology: a) the anthropometric factor composed of
Pelvis width, Knee breadth, body perimeter factors of the skeleton (Arm circumference,
Chest circumference, Thigh circumference, Calf girth), the skin folds (Triceps skinfold,
Abdominal skinfold, Subscapular skinfold, Calf skinfold), and body weight and body
mass index. b) the anthropometric factor composed of the longitudinal dimensionality
(High, Arm Length, and Leg length) and the c) the anthropometric factor composed of
Sitting Height, Wrist breadth and Shoulder width. The same factor was expressed by the
author Isen, A., et al. (2021).

6. Conclusions
The method of factor analysis is an efficient tool for characterizing anthropometric

parameters among male high school children. The analysis of 18 anthropometric
parameters allows us to separate three factors of body morphology:
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a) Skinfold dimension, body perimeter and body mas: Pelvis width, Knee breadth,
Arm circumference, Chest circumference, Thigh circumference, Calf girth, Triceps
skinfold, Abdominal skinfold, Subscapular skinfold, Calf skinfold and Body
weight and Body mass index.

b) Vertical dimension, including: Height, Arm Length, and Leg length,

c) A combination of three parameters: Sitting Height, Wrist breadth and Shoulder
width.

These traits should be used in training process estimation and check-up after
training changes, as well as sport selection.
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