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Abstract

Introduction. TIn a situation characterized by a low birth rate and a highly competitive education market, increasing
attention is currently being paid not only to students' level of education, but also to their competencies and predis-
position. Consequently, the purpose of this study is to analyze differences in morphological features among physical
education students as compared with students of other subjects at the Faculty of Physical Education and Sport (WWFiS)
in Biala Podlaska. Material and methods. This study is based on anthropometric data from 165 first-year female students
at WWFiS in Biata Podlaska. Analysis was conducted on a selection of students divided into groups based on their study
profile. Using the technique developed by Martin and Saller, measurements were taken of the anthropometric features
required to determine BMI and WHR indexes and to estimate body tissue composition. The following were used to char-
acterize the collected variables: sample size (n) arithmetic mean (%) and standard deviation (SD). Differences among the
groups with regard to the features being measured were assessed using ANOVA variation analysis and NIR testing.
Results. The study did not confirm reports from other authors concerning analysis of connections between bodily
structure and education profile. Thus, it should be concluded that a student's physique plays only a small role in their
being selected to study physical education. Conclusions. The differences noted between the groups should rather be
interpreted as owing to environmental differences in the lifestyles of the girls in question, rather than to recruitment
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procedures and, by extension, education profile.
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Introduction

The literature on the somatic characteristics of college stu-
dents, athletes and members of various professions, indicates
close similarities in morphological characteristics among prac-
titioners of the same professions, players of the same sports and
students of the same subject [1, 2, 3]. The differences in somatic
characteristics observed among college students were primarily
connected with the qualification examination process. Stu-
dents of the Academy of Physical Education represent a twofold
selection from the general population. First, due to their deci-
sion to attend college. Second, due to their high level of physical
fitness. As a result, the morphological parameters of students
at AWF are different from those of students at other schools [4].
More and more studies have questioned the validity of this claim
[5] and higher education has ceased to be viewed as a privi-
lege. Today, almost everyone has access to higher education.
Data from the Central Statistical Office for the academic years
1990/1991 and 2011/2012 indicates that the number of students

at all types of institutions of higher learning has increased more
than fourfold [6]. The rapid increase in the number of both
colleges and students observed in the last decade of the 20"
century has clearly diminished in recent years. This is con-
nected with the constantly decreasing number of people ages
19-24 [6]. In a situation characterized by a low birth rate and
a highly competitive education market, increasing attention
is currently being paid not only to students' level of education,
but also to their competencies and predisposition [7]. At WWFiS
in Biala Podlaska, students pursue five different majors. These
are: physical education, sports, tourism and recreation, physical
therapy and cosmetology. Candidates for the first two majors
listed above are required to take a physical fitness exam involv-
ing: Three of the following athletic disciplines (candidate's
choice): swimming, light athletics, gymnastics, team sports. Fur-
thermore, the recruitment process for all majors awards points
for A-level exam results. However, due to the low number of can-
didates in 2011, only the physical therapy major required that
students attain a position on the ranking list. All remaining ma-
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jors accepted every candidate who expressed interest in study-
ing at the school. In light of the above, the purpose of this study
is to analyze differences in morphological features among physi-
cal education students at WWFiS in Biata Podlaska.

Material and methods

This study is based on anthropometric data from 165 first-
year female students at WWFiS in Biata Podlaska collected
within the scope of the statuary activities of AWF Warsaw
no. 172. The study was conducted in May 2012. Analysis was
conducted of a selection of students divided into groups based
on the profile of their major. Results obtained for students of
sports and physical education were presented jointly. This de-
cision was dictated by the low number of female students in the
first of the two majors and by the specific selection criteria for
that major, as well as by the educational program itself. Detailed
data on the number of students who qualified for the individual
groups is presented in Table 1.

Anthropomorphic measurements were taken using the tech-
nique developed by Martin and Saller [8]. Measurements were
taken of height and body weight, waistline and hipline, lower
leg circumference, elbow and knee width, biceps skinfold,
triceps skinfold, chest skinfold, shoulder blade skinfold, hip
skinfold, abdominal skinfold and lower leg skinfold. These di-
rect measurements were then used to calculate the relative body
mass index (BMI) [9] and to estimate body tissue composition
[10]. Moreover, an organism's obesity level was determined
based on the sum of three skinfolds — under the shoulder blade,
over the triceps and on the abdomen — on the percentage of fatty
tissue in the total body mass (F%, Fkg) and the lean body mass
(TA%, TAkg). Calculations were also made of the waist to hip
ratio (WHR), which indicates the type of body fat distribution
[11].

The study was conducted in accordance with the principles
of the Declaration of Helsinki and were accepted by the Parlia-
mentary Ethics Committee at AWF Warsaw.

The collected results were subjected to statistical analysis.
The following types of descriptive statistics were used to char-
acterize the variables: sample size (n) arithmetic mean (%) and
standard deviation (SD). Differences among the groups with
regard to the features being measured were assessed using
ANOVA variation analysis and NIR testing. In graphically rep-
resenting these differences, the average results for female stu-
dents of Tourism and Recreation, Physical Therapy and Cosme-
tology were normalized based on an arithmetic mean and 1
standard deviation from students of Physical Education (Fig. 1).

Results

Analysis of the results revealed only minor differences in
morphological features and relevant indexes among female
students at WWFiS in Biala Podlaska, thus confirming a simi-
lar level of somatic development (Tab. 1-2, Fig. 1). Students of
physical therapy were on average taller than students of physi-
cal education, a fact reflected in their higher BMI levels. Fur-
thermore, they had larger waistlines, hiplines and arm and leg
circumferences and broader elbow and knee widths. They also
exhibited higher levels of obesity, although statistically signifi-
cant differences between the groups were noted only for the
lower leg skinfold index.
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Table 1. Morphological characteristics of female students at WWFiS
in Biata Podlaska

Physical Physical | Tourismand | Cosmetology

Education | Therapy (Il | Recreation (IV)

and Sport (I n40 (I n52

n 48 n2b

X SD X SD X SD X SD
Height 166.76| 5.46 (168.38| 5.63 |165.55) 6.35 [165.96( 6.04
Mass 61.67( 9.19 | 61.59| 8.45 | 55.56| 7.02 [58.58 | 10.49
BMI 21.32] 4.84 (21.72] 2.67 [20.16] 1.81 |21.20| 3.09
Waistline 69.39] 6.11 [69.95| 6.95 (68.76| 5.73 | 70.99| 8.43
Hipline 95.30| 5.42 197.02| 6.95 [93.42| 5.58 |95.89| 7.11
WHR 0.73(0.04|072)0.06|0.74 | 0.05 | 0.74 | 0.06

Arm circumference 27.61| 249 |28.14| 3.10 | 26.04| 2.47 |127.72]110.24

Lower leg circumference| 35.40| 4.04 |35.48( 5.24 | 34.04| 2.47 | 35.06 | 3.23

Elbow base width 6.06 | 040 | 6.20 | 0.63 | 6.03 | 0.31 | 5.99 | 0.37
Knee base width 8.53 | 060 | 882 | 057 | 8.71 | 0.76 | 8.87 | 0.55
Biceps skinfold 697|218 | 8.21 | 3.13 | 840 | 281 | 7.85 | 3.03
Triceps skinfold 15.68| 4.43 | 17.20| 4.61 | 14.05| 3.64 [ 14.97| 4.36
Chest skinfold 9.10 | 3.26 [ 9.09 | 327 [ 9.99 | 3.34 | 9.71 | 4.75
Elbow skinfold 13.62| 4.77 |1 13.17| 4.66 | 12.71 3.93 | 13.86| 6.51
Shoulder blade skinfold | 18.59| 5.03 | 19.23| 7.48 | 17.31| 4.82 | 18.84| 6.90
Stomach skinfold 16.39| 4.56 | 17.65| 6.11 | 16.49| 4.28 | 17.41| 6.12
Lower leg skinfold 10.63| 3.09 | 13.16| 4.38 | 11.84] 3.32 | 13.16| 3.78
Total of 3 folds 47.89(11.60|49.60| 14.89|44.07| 9.61 [47.67|15.34
F% 2448 4.07 | 25.02| 4.17 |23.26| 4.04 [23.84| 4.24
TA% 75.52( 4.07 | 74.98| 4.17 | 76.74| 4.04 [76.16| 4.24
Fkg 15.30| 4.20 | 15.69| 4.51 | 13.07| 343 [14.25| 4.67
TAkg 46.36| 5.95 (45.89( 4.42 |42.49| 4.45 |44.32| 6.54
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Figure 1. Morphological profile of female students involved
in the study as compared to female students of physical education
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Table 2. One-way analysis of variance calculated for dependency
among study groups

ANOVA| Il 11 L B 1 (B
Height 171 [ 1.84 1 119 [ 097 | 269 | 279 | 041
Mass 3.26 | 0.06 |3.82*| 2.38 | 3.65%| 2.21 [ 1.91
BMI 106 | 076 | 1.91 [ 0.24 | 249 | 1.01 | 1.74
Waistline 0.71 1 052 | 051 | 1.60 | 0.93 [ 0.99 | 1.83
Hipline 1.69 [ 1.78 | 1.68 | 0.65 | 3.12 | 1.19 | 2.24
WHR 127 [ 1.24 1 1.07 | 1.31 | 2.08 | 2.62

Arm circumference 0.63 [ 057 [ 146 | 0.13 | 1.88 | 0.46 | 1.58
Lower leg circumference| 0.82 | 0.13 | 1.97 | 0.61 | 2.02 | 0.71 | 1.50

Elbow base width 175 2.07 | 0.38 | 1.10 | 2.11 | 3.15 | 0.62
Knee base width 298 | 3.17 | 1.71 | 3.97*| 1.01 | 056 | 1.54
Biceps skinfold 2.07 1292|293 | 222|038 | 086 | 1.14
Triceps skinfold 324 | 231 | 215 | 1.15 | 4.02* | 3.45* | 1.23
Chest skinfold 050 | 0.02 | 1.34 | 1.13 | 1.31 | 1.09 | 0.43
Elbow skinfold 0.33 | 057 | 099 | 0.32 | 0.49 | 0.88 | 1.27
Shoulder blade skinfold | 0.51 | 0.67 | 1.17 | 0.28 | 1.69 | 0.42 | 1.41
Stomach skinfold 051 141|011 | 132 | 1.08 | 0.17 | 0.98
Lower leg skinfold 757 | 5.55* | 2.30 | 5.93* | 2.43 - 2.55
Total of 3 folds 0.83 | 0.84 | 163 | 0.12 | 2.28 | 0.96 | 1.55
F% 115 | 0.86 | 1.69 | 1.09 | 2.36 | 1.91 | 0.81
TA% 115 | 0.86 | 1.69 | 1.09 | 2.36 | 1.91 | 0.81
Fkg 237 [ 060 [ 295 | 1.71 | 3.36 | 1.86 | 1.58
TAkg 3.19 | 0.55 [3.95%| 2.57 | 3.36*| 1.88 | 1.89

* statistically significant differences at a level of p < 0.05

In comparing the results obtained for female students of
tourism and recreation with those for students of physical edu-
cation, it was noted that the first group exhibited significantly
lower body mass and a lower absolute value of lean body mass
as compared to their peers. Furthermore, higher values were
noted for skinfold measurements on the biceps and chest and for
percentage of lean body mass. Although in most cases this group
exhibited lower values for the morphological values in question,
these differences were insignificant.

The next group was students of cosmetology, who in com-
parison to physical education majors had significantly broader
knee bases and thicker skinfolds on their lower legs. No statisti-
cally significant differences were observed in the analysis of
remaining features. However, they did exhibit slightly higher
levels for body height and mass, BMI, lower leg circumference,
elbow base width, skinfold on the triceps and absolute value of
lean body mass. Nevertheless, with regard to the remaining fea-
tures in question, students of cosmetology exhibited higher
values for somatic features as compared to their peers in the re-
maining groups.

In comparing the results obtained for students from each
subject group, it was determined that students of physiotherapy
and tourism and recreation had significantly higher chest skin-
fold measurements and absolute body masses. However, the
only significant difference between students of physical therapy
and cosmetology was to be found in the triceps skinfold mea-
surement. Furthermore, female students of tourism and recre-
ation and cosmetology were not found to differ significantly
from each other with regard to any of the features analyzed.

Discussion

The minor differences detected in the analysis of somatic
features of female students contradict findings by other authors
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whose research focuses on connections between physique and
educational profile. Cabry¢ et al. [12] and Pasiut [13], among
others, have found female students to be better developed
physically. These authors attribute this fact to the selection
process. Criteria applied during examinations result in the
selection of a group of physical education students with highly
developed motor skills and higher levels for somatic features
and developmental indexes, which translates into superior
physical fitness as compared to other majors. It should be
emphasized, however, that the female students we studied had
not undergone an initial selection process due to the small
number of candidates; this may also have influenced the
results. Within the context of the Biala Podlaska student body as
awhole, arguments were already being made a decade ago to the
effect that the somatic features of first-year candidates for physi-
cal education, especially their high levels of obesity coupled
with poorly developed muscular and skeletal structure, sug-
gested that their sole motivation in studying was probably to
obtain a degree from an institution of higher learning. This
conclusion was dictated by the observation that the physique
of students of physical education at this time deviated sig-
nificantly from that of students of the same subject at other
colleges or of people playing sports [5]. Mleczko and Januszew-
ski [14] emphasize that at present, young people undertaking
to study at AWF exhibit more somatic development than motor
development. This is attributed, among other things, to the
lower motor skill potential among the high school students
recruited as candidates for the educational profile in question.

Authors of publications concerning connections between
somatic features, physical fitness and success in various sports
disciplines [15, 16, 17], argue that apart from the type of
physique characteristic of a given discipline, the body compo-
sition and its proportion of fat to lean body mass is particularly
important. At the same time, they emphasize that tissue compo-
nent measurements are conditioned, among other things, by the
character and duration of physical exertion, as well by the sub-
ject's age. Minor differences between groups were noted with
regard to obesity levels and how fat is distributed, but this
seems not to be connected with physical activity resulting from
the study program. Female students of physical education at-
tend at least 10 hours of classes involving physical activity each
week, while students of other majors are required to take only
2 hours of such classes. However, it should be emphasized that
the study was limited to first-year female students. In the course
of studies for sports-related majors, the large number of prac-
tical exercises needs must influence somatic features [18].
Thus, it should be assumed that more marked differences
among the groups in question would be noted in subsequent
years, since physical exercise can influence energy levels and
tissue composition. This dependency has also been pointed out
by Yildiz et al. [19] in observations of students from Physical
Education College in Aydin, Turkey.

The study also reveals a lack of differences between groups
with regard to BMI and WHR indexes, both of which were nor-
mal for all of the groups involved in the study. It should be borne
in mind, however, that the first of these two indexes is applied
twofold in population studies. First, dietary status is deter-
mined, then overweightness and obesity levels are assessed.
No reference is made to individual tissue elements, however.
As can be seen from the results of screening studies [20] of av-
erage BMI, the index increases with the age of the subject,
as does the percentage of subjects suffering from overweight-
ness and obesity. The fact that female students with different
majors exhibit similar BMI indexes confirms a low level of dif-
ferentiation with regard to weight and height. It should be borne
in mind, however, that this index does not provide any infor-
mation concerning magnitudes of tissue elements.

The WHR index used in this study to determine distribution
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of fatty tissue is universally applied in recognizing central obe-
sity [21, 22]. The model of fatty tissue distribution is strongly
influenced by the level of physical activity and the sensitivity
of fat cells in various parts of the body to active lipolytic factors
during physical exertion [23, 24]. The index values obtained for
all of the groups fell within the normal threshold and these
values indicate gynoid obesity among the women in question.
The study did not confirm reports from other authors con-
cerning analysis of connections between bodily structure and
education profile. Thus, it should be concluded that a student's
physique plays only a small role in their being selected to study
physical education. The differences noted between the groups
should rather be interpreted as owing to environmental differ-
ences in the lifestyles of the girls in question, rather than to re-
cruitment procedures and, by extension, education profile.
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