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A B S T R A C T

On the sample of 156 female students in the first and the second year of the Faculty of Philosophy in Split, aged

18–20, we have analyzed the differences in certain dimensions of the anthropological system between the students who

were or are still engaged in different aspects of sport activities and students who have never been engaged in any sport ac-

tivities. To assess the anthropological status we used 15 tests, 4 out of which were used to assess morphological charac-

teristics, 7 to assess motor abilities and 4 to assess personal characteristics. By multivariant analysis of variance, we es-

tablished statistically significant differences on the level p<0.05 in a framework of anthropological variables defined in

this way. By univariant analysis of variance, we established that students who have never been engaged in a sport have a

statistically significant larger amount of sub-skin fat tissue, while the students who were or are still engaged in sport ac-

tivities have statistically significant higher level of coordination of their whole body. We established no statistically sig-

nificant differences in the variables for personal characteristics. The results of research reveal that sport engagement

mostly contributes to differences in the morphological characteristics and motor abilities.
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Introduction

In addition to energy, oxygen and water, muscle activ-
ity presents a biotic need of a man to maintain living1,2. A
need to move is present in contemporary society also
marked by hypokinesia, excessive nutrition and stress3.
It is a well-known fact that hypokinesia at a child’s age
harms biological growth and development, health in
adults, while, at an older age, inactivity can be fatal4.
Physical activity naturally and interactively engages the
systems and physiological processes in an organism, par-
ticularly the muscle, vascular and respiratory system5,6.
However, positive influences can only be achieved by reg-
ular exercising and with weight loads appropriate to
one’s age, medical condition and the level of physical po-
tential in an organism.

This effect is proportional to the extensity and inten-
sity of the subject’s exposure to kinesiologic activity. Reg-
ular performance of kinesiologic treatments will result in
favorable modifications of various anthropologic system
dimensions such as morphological characteristics, psy-
chological characteristics, sociological features, cogni-

tive, motor and functional abilities as well as medical
condition7,8, which in turn will reflect in the subject’s ef-
ficient functioning also in non-kinesiologic conditions.

Starting from the importance of physical activity for
improving anthropological status, the aim of the present
study was to assess differences only in particular anthro-
pologic system dimensions (anthropometric characteris-
tics, motor abilities and personal characteristics) be-
tween female students previously or currently engaged
in various forms of kinesiologic activity and those with-
out such previous or current involvement.

The motor and psychomotor abilities are among the
most complex and least investigated anthropologic status
components. They are defined as the ability of perform-
ing motor activities efficiently relative to the basic physi-
cal parameters of time, space and force. These abilities
are of great importance for success in kinesiologic activi-
ties and in daily life activities. Some motor abilities are
more liable to genetic influences and others to social im-
pact and kinesiologic transformation procedures9,10.
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Thus e.g. some neuro-muscular abilities based on the
mechanism for the regulation of stimulus intensity, such
as the speed of single moves or explosive power, or the
abilities based on the mechanisms for stimulus regula-
tion, synergy regulation and tonus regulation, such as co-
ordination or balance, can be influenced to a lesser ex-
tent, while the abilities based on the mechanisms for the
regulation of stimulus endurance and energy regulation,
such as repetitive or static power, can be influenced to a
much larger extent11–14.

Personality traits are relatively stable and largely ge-
netically determined15 components of the anthropologic
status. The role of psychological properties in kinesiolo-
gic activities has been increasingly recognized, but at the
same time, it has been discovered that by kinesiological
activities one can, e.g. raise the level of frustration toler-
ance, improve psychological stability and adaption to
stressful and emotionally demanding situations, increase
motivation, self-motivation, positive emotions and cheer-
ful temper, improve self-control and openness, and re-
duce anxiety16,17.

Morphological characteristics that determine the built
of the human body are to a large extent subjected to
changes under the influence of kinesiological activities in
bone, and particularly in muscle and fat tissue18,19. Un-
der the influence of exercising, muscle tissue increases
its volume (hypertrophy) and strength, which leads to a
better capilarisation, to the increase of energy reserves
in a muscle (glycogen, myoglobin, phospholipids, phos-
phates) and the concentration of minerals. The biggest
changes happen with the reduction of fat tissue which
happens only by long-lasting cyclical activities of moder-
ate and medium intensity in aerobic work conditions.
The best results in the reduction of fat tissue can be
achieved by combining the mentioned activities and an
appropriate diet20,21.

Subjects and Methods

Subject sample

The study included 156 female students from the Uni-
versity of Split, School of Liberal Arts, aged 18–20 years.
The sample involves all full-time female students in the
second year of the Teacher Training College over a three-
-year period from 2007 to 2009, which are clinically
healthy and capable of performing kinesiologic activities.

Study subjects were classified into two groups accord-
ing to their involvement in kinesiologic activities: sub-
jects neither previously nor currently involved in any
form of self-initiative or organized recreation or sport
kinesiologic activity, and subjects previously or currently
engaged in some form of self-initiative or organized rec-
reation or sport kinesiologic activity. Kinesiological en-
gagement of the respondents has been determined by an
anonymous survey on a binary scale.

Variable sample

Anthropologic status was assessed by 15 tests, includ-

ing 4 tests to assess morphological characteristics, 7 tests

for motor abilities, and 4 tests for personality traits.

Eysenck’s factor multidimensional personality question-

naire consisting of 90 questions was employed for assess-

ment of personality conative traits. The advantages of

this questionnaire are its economical quality, standard

application, objectivity, practical use, and brief and sim-

ple instructions. Four prediction variables, i.e. conative

factors were analyzed by the questionnaire: extraver-

sion, psychoticism, neuroticism, and sincerity15,22. An-

swers were of two-item type, affirmative (answer yes) or

rejecting the thesis (answer no). Personality testing was

performed by a qualified psychologist, in line with ethical

code of the Croatian Society of Psychologists.

Motor efficiency was assessed by 7 tests of basic motor

abilities: standing long jump (MSDM) for assessment of

explosive strength in terms of horizontal take-off, mea-

sured in centimeters; 20m run (M20M) for assessment of

speed strength, measured in seconds; »Japan test« (MJAP)

for assessment of agility in the aspect of speed of the

change of course direction for 180 degrees, measured in

seconds; polygon backward (MPOL) for assessment of

whole body coordination in the aspect of speed of the

change of course direction for 180 degrees, measured in

seconds; forward bow (MRAS) for assessment of flexibil-

ity, measured in centimeters; hand tapping (MTAP) for

assessment of hand movement frequency, measured by

the number of repeating a movement over a 15-second

interval; and sit-ups (MPTR) for assessment of the ante-

rior trunk repetitive strength, measured by the number

of repeating a movement over a 30-second interval. The-

se are standard tests with tested metrical characteristics

of validity, reliability, sensitivity and pragmatics which

have been used for ages in the Republic of Croatia to

evaluate motor ability23, and most of them are the official

tests to observe and evaluate Physical education classes

in the school system in the Republic of Croatia24. The re-

spondents did each test three times, and the best result

was taken for the analysis. Three competent, authorized

and agreed kinesiologists did the testing of motor abili-

ties in all the students in a way that every year, on the

same day, the same two kinesiologists did two tests, and

the third one did three tests.

Morphological characteristics were assessed by the

measures of body weight, body height, forearm circum-

ference and forearm skinfold. All the mentioned mea-

sures are a part of the standard anthropometric mea-

sures according to IBP and they are presented by their

responding units of measure with an accuracy of abbrevi-

ation to the first decimal place. The same competent

kinesiologist did the measuring of all anthropometric

characteristics in all the students, doing the measuring

every year in one day. Each measuring was done three

times, and the average result was taken for the analysis.
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Data analysis

On descriptive analysis, the following parameters were
calculated: arithmetic mean (X); minimal and maximal
result (MIN, MAX); standard deviation (SD); asymmetry
coefficient (SKEW); and distortion coefficient (KURT).
Kolmogorov-Smirnov test was used to test for distribu-
tion normality (MAXD).

Differences in anthropologic characteristics between
the students engaged and those not engaged in kine-
siologic activities were determined by multivariate and
univariate analysis of variance.

Results

The basic descriptive statistics parameters of the mo-
tor, morphological and psychological space variables are
presented in Table 1.

All variables showed normal distribution, without sig-
nificant deviation from the normal distribution, thus be-
ing eligible for further multivariate analysis.

Comparison of the results obtained in study subjects
with the results of motor ability testing performed in the
age-matched population at large22,25 and with standard
values of motor abilities of high-school fourth-year fe-
male students24 yielded no significant differences, i.e. the
results recorded in the present study were consistent
with the average values for this population in Croatia.
There were no significant differences in morphological
variables relative to previous studies either26.

Comparison of the results recorded in our study popu-
lation of female students with those reported for the pop-

ulation of female athletes26–28 revealed the former to be
characterized by a lower level of psychoticism and extra-
version, as expected considering the specific demands as-
sociated with systematic training processes in sports and
the fact that female athletes are more open to the envi-
ronment than the general population25,28. Results of the
analysis of variance are shown in Table 2.

Multivariate analysis of variance yielded statistically
significant differences at the level of p<0.05 in the de-
fined system of anthropological variables between the
students that have never been involved in any form of
kinesiologic activity and those previously or currently
engaged in some form of kinesiologic activity. In the
space of morphological variables, univariate analysis of
variance produced a statistically significant difference
only in the variable of subcutaneous adipose tissue.

In the motor space, as expected, the students not en-
gaged in kinesiologic activities showed a lower level of
most motor abilities, however, a statistically significant
difference was only recorded in the variable for assess-
ment of whole body coordination, where the students
previously or currently involved in kinesiologic activities
proved superior.

In the psychological space described by personality
traits, there were no statistically significant differences
between the students engaged and those not engaged in
kinesiologic activities. Yet, greater differences were found
in the variables of extraversion and sincerity in favor of
the students previously or currently involved in sports
activities, but not on the level of the statistic signifi-
cance.
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TABLE 1
BASIC DESCRIPTIVE AND DISTRIBUTION PARAMETERS OF VARIABLES (N=156)

Var X Min Max SD Skew Kurt MaxD

Body height 170.39 157.00 188.00 5.47 0.23 0.27 0.06

Body weight 61.00 47.50 96.50 8.18 1.48 3.33 0.11

Forearm circumference 22.89 13.00 28.50 1.90 –1.00 6.39 0.11

Upper arm skinfold 12.88 5.00 36.00 4.86 0.85 2.42 0.06

Standing long jump 176.69 135.00 240.00 16.47 0.11 0.78 0.05

Polygon backward 11.96 7.30 19.10 2.17 0.78 0.85 0.06

Forward bow 69.21 39.00 98.00 12.03 –0.14 –0.32 0.07

Sit-ups 23.96 13.00 40.00 4.20 0.62 2.28 0.11

Hand tapping 36.82 19.00 47.00 3.71 –0.78 3.37 0.11

20-m run 4.30 3.69 5.80 0.37 1.79 4.13 0.13

»Japan test« 18.39 15.02 22.94 1.49 0.34 –0.27 0.08

Psychoticism 3.66 0.00 12.00 2.41 0.71 0.47 0.12

Extraversion 15.23 2.00 21.00 3.25 –1.12 1.78 0.13

Neuroticism 10.10 0.00 22.00 4.40 0.39 –0.07 0.10

Sincerity 10.06 1.00 17.00 3.37 0.10 –0.46 0.13

Test = 0.13
X – arithmetic mean; Min – minimal value; Max – maximal value; SD – standard deviation; Skew – Skewness; Kurt – Kurtoses; MaxD –
Maximal deviation of relative cumulative empirical frequency from relative cumulative theoretical frequency; Test – criterion value of
the Kolmogorov-Smirnov test for testing the normality of distribution at the error tolerance level of 5%
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Discussion and Conclusion

Multivariate analysis of variance revealed the kine-
siologic activities to greatly influence the anthropologic
status of persons involved in sports activities. Kinesio-
logic treatments and processes can considerably modify
all aspects of the anthropologic status, such as health, so-
ciologic, functional, mental, as well as motor, morpholog-
ical and psychological components investigated in this
study. The magnitude and structure of these changes de-
pend on an array of factors, in particular intensity and
extensity of physical exercise.

The students neither previously nor currently in-
volved in sports activities had a considerably greater
amount of subcutaneous adipose tissue than those with
past or present history of sports activities. This is logical
and consistent with the results of many previous stu-
dies29. Subcutaneous adipose tissue is inactive ballast tis-
sue that represents a contraindication for the majority of
sports activities and greatly reduces athlete performan-
ce, especially in energy demanding and time-consuming
sports30. Therefore, in most sports disciplines, it is of
great importance that the athletes have the least possible
amount of subcutaneous adipose tissue. On the other
hand, adipose tissue is efficiently reduced with regular
involvement in kinesiologic activities, along with appro-
priate dietary regime. Reduction of adipose tissue can
best be achieved by persistent and long-standing cyclic
kinesiologic activities of aerobic type of low and moder-
ate intensity. Thus, involvement in sports activities could
be presumed to have contributed to the reduction of sub-

cutaneous adipose tissue in this group of study students.

Such an effect can have favorable impact on many other

aspects of a person, such as health, sociologic, psychologi-

cal and cosmetic domains.

Although the students not engaged in sports activities

showed lower levels of most motor abilities, a statistically

significant difference was only recorded in the variable

assessing whole body coordination, where the students

previously or currently engaged in sports activities pro-

ved superior. Whole body coordination is a motor ability

of high relevance for performance in all kinesiologic ac-

tivities, including mono-structural cyclic activities of a

relatively simple structure. In the present study, this

ability was measured by the polygon backward test,

which requires rapid restructuring of the movement ste-

reotype and maximal engagement of the mechanism for

synergistic movement regulation. Some cognitive abili-

ties such as spatial and temporal orientation, spatial fac-

tor and fast processing of kinesthetic information are

also important for this test performance. Lower body

dimensionality is also desirable, in particular in terms of

the lowest possible amount of adipose tissue, which is

characteristic of the individuals involved in kinesiologic

activities. Although this ability is to a great extent genet-

ically determined, it can still be maintained and pro-

moted by target kinesiologic treatments, and probably it

was the reason why differences between the students en-

gaged and those not engaged in sports activities mani-

fested most intensely in this ability. In addition, the stu-

dents were most extensively involved in sports activities
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TABLE 2
ANALYSIS OF VARIANCE (MANOVA/ANOVA)

Wilks’ l = 0.83 Rao’s R=1.90 df 1=15 df 2=140 p=0.03

Variable X1 (N=69) X2 (N=87) F p

Body height 170.97 169.93 1.40 0.24

Body weight 61.55 60.56 0.56 0.46

Forearm circumference 23.22 22.63 3.77 0.06

Upper arm skinfold 14.22 11.83 9.80 0.00

Standing long jump 175.45 177.68 0.70 0.40

Polygon backward 12.41 11.59 5.68 0.02

Forward bow 67.57 70.52 2.32 0.13

Sit-ups 24.03 23.91 0.03 0.86

Hand tapping 37.10 36.60 0.71 0.40

20-m run 4.32 4.28 0.42 0.52

»Japan test« 18.42 18.36 0.07 0.79

Psychoticism 3.83 3.53 0.59 0.45

Extraversion 14.88 15.51 1.41 0.24

Neuroticism 9.90 10.25 0.25 0.62

Sincerity 10.49 9.71 2.07 0.15

Wilks’ l – Wilks’ lambda value; Rao’s R – Rao’s value; df1/df 2 – respective values of the degree of freedom; p – significance level; X1 –
arithmetic means first group (kinesiological nonactivity student); X2 – arithmetic means second group (kinesiological activity stu-
dent); F – F values of statistical significance testing
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in the form of sports games or esthetic movements,
which are highly demanding in terms of coordination,
which could therefore exert favorable effects on upgrad-
ing this particular ability.

Although there were no statistically significant differ-
ences in personality traits, some differences were ob-
served in the variables of extraversion and sincerity in
favor of the students previously or currently involved in
sports activities. Most kinesiologic activities require high
levels of dynamics, communicativeness, frankness, and
cooperation with other participants. Constant confronta-
tion with the opponent or physically demanding circum-
stances requires controlled and target impulsiveness and
aggressiveness, readiness to accept the risk, and fast re-
action in dynamic conditions. Therefore, kinesiologic en-
gagement correlates positively with extraversion because
kinesiologically active persons make communication and
contacts more readily than physically inactive ones.
Extraversion is one of the recognizable properties of indi-
viduals involved in kinesiologic activities31,32. In the liter-
ature, extraversion is defined by characteristics such as
sociability, light-heartedness, predominance, activity and
warmth, venturesome and lively spirit, and correlates
significantly with pleasant emotions such as joy and hap-
piness. Some studies show that extraversion is associated
with the behaviors directed towards health33, and to
some objective physical symptoms. Accordingly, extra-
version could be associated with blood pressure, epineph-
rine and norepinephrine secretion, and NK cell cytotoxi-
city34.

The methodological aspect of this study did not allow
for detection of the exact causes of the differences re-
corded in the variable of extraversion; however, it ap-
pears quite logical to attribute them to a combination of
two factors. On the one hand, it could be postulated that
these differences support the fact that extravert students
with a predominant motor potential and emphasized
need for movement were more frequently involved in

sports activities than physically inactive and introvert
ones; on the other hand, the intensive and frequent in-
volvement in sports activities may be presumed to have
resulted in a higher level of extraversion in physically ac-
tive students. In addition, the students not engaged in
sports activities were characterized by a higher level of
insincerity as compared with the students involved in
kinesiologic activities, but the difference was not statisti-
cally significant. Additional studies are warranted to test
the thesis that involvement in kinesiologic activities con-
tributes to sincerity and reduces the need of creating a
false image of oneself by hiding some imperfections.

The recapitulation of the results of this research re-
veals that students engaged or previously engaged in
kinesiological activities are superior in most of the an-
thropological features, in some even on the level of sta-
tistic significance. The results of research prove a thesis
confirmed for a numerous number of times that kine-
siological activities can positively influence the transfor-
mation of various anthropological features. However, the
fact that some previous researches revealed even more
significant differences in anthropological features be-
tween kinesiologically active and inactive entities35 than
this research, likely proves an insufficient kinesiological
engagement of female students. It can be assumed that
intensity and extensity of their kinesiological engage-
ment was not on the level which could guarantee a more
stressed and more global changes of their anthropologi-
cal status on the whole. At the same time, this leads to a
conclusion that in the future, we should give much more
attention to the sport and kinesiological culture of the
student population in Split.
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RAZLIKE ANTROPOLO[KIH ZNA^AJKI KINEZIOLO[KI AKTIVNIH I NEAKTIVNIH STUDENTICA

S A @ E T A K

Na uzorku od 156 studentica I i II godine Filozofskog fakulteta u Splitu, starosti 18–20 godina, analizirane su razlike
u pojedinim dimenzijama antropolo{kog sustava izme|u studentica koje su bile, ili su anga`irane razli~itim vidovima
sportskih aktivnosti i studentica koje nisu nikada bile anga`irane sportskim aktivnostima. Za procjenu antropolo{kog
statusa kori{teno je 15 testova od kojih 4 za procjenu morfolo{kih karakteristika, 7 za procjenu motori~kih sposobnosti
i 4 za procjenu crta li~nosti. Multivarijatnom analizom varijance utvr|ene su statisti~ki zna~ajne razlike na razini
p<,05 u ovako definiranom sklopu antropolo{kih varijabli. Univarijatnom analizom varijance utvr|eno je da studentice
koje nisu nikada bile sportski anga`irane imaju statisti~ki zna~ajno ve}u koli~inu potko`nog masnog tkiva, a studentice
koje su bile, ili su anga`irane sportskim aktivnostima imaju statisti~ki zna~ajno ve}u razinu koordinacije cijelog tijela.
Statisti~ki zna~ajne razlike nisu zabilje`ene u varijablama crta li~nosti. Rezultati istra`ivanja ukazuju da sportski an-
ga`man najvi{e doprinosi razlikama u morfolo{kim karakteristikama i motori~kim sposobnostima.
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