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PRELIMINARY CONFIRMATORY FACTOR ANALYSIS
OF THE SERBIAN VERSION OF THE ORIGINAL SPORT
MOTIVATION SCALE (SMS-28)

UDC 796.01:159.9:316.628

Marijana Mladenovi¢!, Darko Stojanovi¢?

ICollege of Sport and Health, Belgrade, Serbia
2Pedagogical Faculty in Vranje, University of Nis, Serbia

Abstract. Self-determination theory is a dominant conceptual frame in the research of
sports motivation, while the original Sport motivation scale, SMS-28, is adapted in many
languages. The aim of this research was to translate and adapt the original scale into the
Serbian language and to conduct a preliminary factor analysis in order to confirm a
seven-factor solution. The sample included 608 active athletes on an international,
national or lower competition level in different individual or team sports, of both genders,
with a Median value for age of 18 years, an average of 10 years of sports experience.
The results indicated good internal consistency of the Serbian version (Mean alpha 0.86),
with only an amotivation subscale with a low alpha value (0.54). A simplex pattern of the
self-determination continuum was confirmed. The confirmatory factor analysis suggested
some good fit indices (X?/df=4.26; SRMR=0.07; RMSEA=0.07; GF1=0.85; AGF1=0.81),
while some indices did not meet the criteria of good model fit (CFI=0.81; NFI=0.77).
We suggest further research should examine the scale on a more homogeneous sample
in regard to competition level.

Key words: motivation, sport motivation scale, intrinsic motivation, extrinsic
motivation, factor structure

INTRODUCTION

Motivation is “a light motive” of many sports phenomena, in youth sport as well as in
elite sport (Cox, 2005; Horn, 2008; Jowett & Lavallee, 2007; Weinberg & Gould, 1999).

Self-determination theory is one of the most influential theories of motivation to
participate in sport. According to the theory (Deci, 1996; Deci & Ryan, 1985, 1999; Ryan,
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1995; Ryan & Deci, 2000, 2004, 2006), motivation is interpreted as a continuum. The more
a social norm, or the value which is its essence, is internalized the more it becomes a part
of the integrated self and a basis of self-determined behavior.

At one end of the motivational continuum, there is a state of complete lack of intention
for action — amotivation. When lacking motivation, people either do nothing at all or carry
out an activity passively and without any conscious intent. Intrinsic motivation is at the
other end of the continuum, distinct from amotivation. Behavior which is intrinsically motivated
represents a prototype of autonomous and self-determined behavior. When intrinsically
motivated, people are involved in the activity due to interest for the activity itself and an inner
satisfaction which ensues from participating in this activity. There are three types of intrinsic
motivation: intrinsic motivation to know, intrinsic motivation toward accomplishments and
intrinsic motivation to experience stimulation (Deci & Ryan, 1985).

Intrinsic motivation to know relates to several constructs such as curiosity, exploration,
the epistemic need to know and to understand. Intrinsic motivation toward accomplishments
can be defined as engaging an activity for the pleasure and satisfaction experienced when
one attempts to accomplish or create something. This type of intrinsic motivation is related
to psychological constructs such as mastery motivation, efficacy motivation, task-orientation.
Intrinsic motivation to experience stimulation occurs when someone is engaged in an activity
in order to experience excitement, sensory pleasures, aesthetic experiences etc. This type of
intrinsic motivation is related to the concept of flow and peak performance (Deci & Ryan,
1999).

Between amotivation and intrinsic motivation there are several types of extrinsic
motivation. External regulation is the least autonomous type of extrinsic motivation and
represents a classic example of motivation with rewards and punishments. The locus of
control is completely external. Introjected regulation implies that the external regula is
internalized, but is not accepted as its very own in a deeper sense. This is a type of extrinsic
motivation which is partly internalized but has not become a part of the integrated self.
Introjection as a form of internalization is considered largely controlling. By applying
behavior based on introjection, individuals endeavor to avoid feelings of guilt and shame
or to achieve a contingent self-respect, i.e. self-evaluation which depends on certain results.
Regulation by identification is to a certain extent a more self-determined type of extrinsic
motivation than the previous two. When this type of extrinsic motivation is present, there
is a conscious evaluation of the aim of behavior or regulae and the acceptance of behavior
as personally important. Identification is an important aspect of the process of transforming
the external regula into a genuine self-regula (Deci, 1996).

In order to measure motivational continuum in sport, the sport motivation scale (SMS)
was designed (Briere et al., 1995; Pelletier et al., 1995). The scale consists of seven
subscales that measure three types of intrinsic motivation (to know, to accomplish things
and to experience stimulation), three types of extrinsic motivation (external, introjected
and identified) and amotivation. Each subscale is measured by 4 items on the scale. Early
research of a French and English version showed that seven subscales display the presence
of the self-determination continuum. Support for this continuum was obtained through the
display of a simplex pattern where adjacent subscales have positive correlations, while the
subscales at the opposite ends of the continuum have the most negative correlations. The
internal consistency of the subscale was assessed by Cronbach’s alpha and the values
varied from 0.74 to 0.80 (Pelletier et al., 1995).
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In the past few decades, self-determination theory was tested in different cultures and
life domains. Psychological instruments based on an SDT theoretical background were
translated and adapted in many languages. It was shown that the SDT theoretical concept
and instruments are applicable in the USA, Canada, South Korea and Russia (Howard,
Gagne & Bureau, 2017; Vallerand et al., 1989; Vallerand & Ratelle, 2004; Chirkov, Ryan
& Wellness, 2005). Also, the scale was adapted and translated into Hungarian, and
validated on male and female athletes (Paic et al., 2017), into German and validated on
male and female mountain runners (Burtscher, 2011), into Italian and validated on male
and female athletes (Candela et al., 2013). There is also version of the scale in Arabic
(Bayyat et al., 2016). The Arabic version of the scale was validated on a sample of students
of the Physical Education Department of the University of Jordan. There is also a Brazilian
version of the scale (Bara Filho et al., 2009), etc.

The aim of this research was to conduct a preliminary confirmatory factor analysis of
the Serbian version of the Sport Motivation Scale (SMS-28), in order to check the seven-
factor structure.

METHODS
Participants

The ample included 608 active athletes on the international, national or lower competition
level in different individual or team sports (basketball, football, volleyball, handball, rowing,
kayak, judo, shooting, tennis). Participants were of both genders, 25% females, 68% males, and
41 participants did not indicate their gender. The median value for age was 18 years, but 64
participants did not indicate their age. The oldest participant was 42 years old, and 95% of the
sample were under the age of 30. The range of sports experience was from 5 to 22 years.

Instrument

The Sport Motivation Scale, SMS-28 (Pelletier et al., 1995) was translated from English
to Serbian according to the parallel back translation procedure suggested by previous
studies (Vallerand et al., 1989; Nunez et al., 2006). First, the scale was translated by a
bilingual individual from English to Serbian. In second step, the translation was again
performed by another bilingual individual without knowing the original scale. The
procedure was repeated once again in order to have four bilingual individuals involved in
parallel back translation to the SMS Serbian version. The different versions were evaluated
by the individuals involved in the translation process and by an expert in sport psychology
and self-determination theory. Adjustments to the scale and instructions were made.
Finally, the Serbian version of SMS scale was obtained.

As the English scale, the Serbian version consists of 28 items, 4 items for each of the
seven factors-subscales: intrinsic motivation to know (items 2, 4, 23, 27), intrinsic motivation
towards accomplishments (items 8, 12, 15, 20), intrinsic motivation to experience stimulation
(items 1, 13, 18, 25), extrinsic motivation by identification (items 7, 11, 17, 24), extrinsic
motivation by introjection (items 9, 14, 21, 26), extrinsic motivation by external regulation
(items 6, 10, 16, 22) and amotivation (items 3, 5, 19, 28). Each item answered the following
question: “Why do you practice your sport?”” and were rated on a 7-point Likert-type scale from
(1) does not correspond at all to (7) correspond exactly with the midpoint (4) correspond
moderately (the Final version of the scale in the Serbian language is in the Appendix).
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Procedure

Participants were asked to take part in the study on a voluntary basis by filling out the
Serbian version of the Sports Maotivation Scale (SMS-28) anonymously, providing only
basic demographic data such as gender and age.

Statistical analysis

The factor structure and model fit indices of the scale were assessed using confirmatory
factor analysis (CFA) with a maximum likelihood method in statistical analysis software
IBM SPSS Amos 20. The model fit was evaluated through several model fit indices: chi-
square relative to degrees of freedom (X?/df), standardized root mean residual (SRMR),
root mean square error of approximation (RMSEA), the comparative fit index (CFI),
normed fit index (NFI), goodness of fit (GFI), adjusted goodness of fit (AGFI). X%/df
values of less than five indicate a reasonable model fit (Marsh & Hocevar, 1985). For
SRMR (Hu & Bentler, 1999) and RMSEA (Browne & Cudeck, 1993), suggested values of
0.08 and less are acceptable and indicate an adequate model fit. CFl and NFI values should
be above 0.90 (Bentler & Bonett, 1980). GFI values should be equal to or greater than 0.85
and AGFI values equal to or greater than 0.80 (Cole, 1987; Marsh, Balla & McDonald,
1988). The internal consistency of the scale and its subscales (factors) were assessed using
reliability analysis coefficient Cronbach’s alpha in IBM SPSS 23.

RESULTS

Although there is no definite agreement in psychometric literature about values of fit
indices, it is clear that the value of X?/df meets < 5 criteria. SRMR is below 0.08, while
RMESEA with a value of 0.07 meets the criteria of being below 0.1. GFI and AGFI are
both above 0.80, while CFI and NFI are not above 0.90 (Table 1).

Table 1 Model fit indices

X? 1401.65

df 329

X?/df 4.26
SRMR .07
RMSEA .07
CFl .81
NFI .77
GFIl .85
AGFI .81

Legend: X?—value of the CHI square test; df — degree of freedom; X?/df — relative value of the CHI square test;
SRMR = standardized root mean residual; RMSEA = root mean square error of approximation; CFI = comparative
fit index; NFI = normed fit index; GFI — goodness of fit index; AGFI — adjusted goodness of fit index.

As shown in Figure 1, all item loadings are over 0.3 with the exception of item 28 ("I
often ask myself: | can't seem to achieve the goals that | set for myself").
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The reliability analysis confirmed good internal consistency of the scale (Mean alpha
0.86). Since each subscale is made up of four items, Chronbach’s alpha values vary from
0.78 for Intrinsic motivation towards accomplishments to only 0.54 for the Amotivation
subscale (IM to know=0.72; IM to experience stimulation=0.65, EM by identification =
0.66; EM by introjection=0.68; EM by external regulation=0.75).
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The correlation analysis confirmed the simplex pattern of the self-determination theory
continuum. Intrinsic motivation factors are positively inter-correlated and negatively correlated
with amotivation. Extrinsic motivation by identification and introjection are positively
correlated with intrinsic motivation and with external regulation, but not with amotivation.
Amotivation is only positively correlated with extrinsic motivation by external regulation
(Figure 1).

DISCUSSION

The first version of the Sport Motivation Scale was designed in 1995 in French, as
Echelle de Motivation dans les Sports (Briere et al., 1995). Briere et al. conducted three
studies with the aim to develop, validate and determine the psychometric properties of the
scale. Studies were conducted on Canadian adults, both male and female undergraduates,
mean age of approximately 18 years, recreational players from different sports (ice hockey,
football, basketball, badminton, handball, volleyball, dance-exercise, swimmers). In the
first study, 70 items were used, while in the second study only 28 items were included. The
third study conducted factor analysis and confirmed a seven-factor solution with 28 items.
The same year, Pelletier et al. (1995) translated the scale into English and titled it the Sport
Motivation Scale (SMS). The participants were also undergraduates, with an average age
of 19, from different sports, and with at least two years of competitive experience at the
high school or college level. Pelletier et al. concluded that scale has satisfactory reliability
and validity in the English language, confirmed the seven-factor solution of the French scale
and pattern recommended by the self-determination theory. Research conducted by Briere at
al. (1995) and Pelletier et al. (1995) showed similar and satisfactory values in internal
consistency with Cronbach’s alpha ranging from 0.71 to 0.92, and 0.63 to 0.80. Levels of
temporal stability were moderate in these two studies, from 0.54 to 0.82, and 0.58 to 0.84.

Soon after, new studies followed. By applying structural equation modelling, a simplex
pattern was confirmed in accordance with self-determination theory. It has been shown that the
scale is equally applicable to different samples of athletes, both male and female, team and
individual sports, and the scale was also adapted for children. Studies also explored the
correlation between SMS-28 and the antecedents and outcomes of sports motivation. It was
shown that the SMS-28 can predict persistence in training, frequency of workout and probability
of starting a physical activity (Chantal et al., 1996; Li & Harmer, 1996; Pelletier et al., 2001;
2007). Autonomous forms of motivation predict positive outcomes such as self-esteem, positive
emotions, vitality, well-being, copying strategies, task vs. ego orientation (Conroy, 2004; Gaghe
et al., 2003; Amiot et al., 2004). The non-autonomous subscales seemed good predictors of
negative phenomena such as exercise addiction, burnout, fear of failure and dropping out in
sport (Hamer et al., 2002; Zahariadis et al., 2005; Mladenovic & Marjanovic, 2011; Alexandris
etal., 2002; Standage et al., 2003; Cresswell & Eklund, 2005).

At the same time, there were many studies indicating the weakness of the scale
(Vlachopoulos et al., 2000; Raedeke & Smith, 2001; Martens & Webber, 2002; Martin &
Cutler, 2002). The seven-factor structure of the scale is the main issue that was in question
and came out of the research of Mallet et al. (2007). They found a 6-factor solution, and
conducted research on 614 Australians. The vast majority of their respondents were
university freshmen engaged in competitive sports, but there were also 19% of elite athletes
who represented Australia at international competitions (track and field, swimming).
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Mallet et al. argued that the original scale has items that are cross loaded or poorly loaded
onto hypothesized factors, and that there is a lack of discrimination between the three forms
of intrinsic motivation. They suggested a unique intrinsic motivation scale. In their study,
Mallet et al. also indicated that the identification factor was not statistically distinguishable
from the intrinsic motivation. The integrated factor showed better internal consistency than
the identified factor, and it measures the most self-determining form of extrinsic motivation.
Mallet et al. questioned if statistical data are dependent on the sample. If that is the case,
translation and adaptation of the scale in different languages and countries is a necessity.

In order to answer the critiques, a panel of experts on SDT (Pelletier et al., 2013)
revisited the original sport motivation scale, SMS-28. They reviewed the structure of the
scale and the face validity of all its items. Some items were removed, and some items were
modified. Pelletier et al. (2013) agreed with the critics that including intrinsic motivation
subscales into one scale is a good solution, since all varieties of intrinsic motivation are not
important for many researchers in sport . Also, the authors of the new version of the sport
motivation scale agreed that it is important to add an integration subscale. The total number
of items were three instead of four per subscale. New revisited version of SMS, titled SMS-
11, showed satisfactory reliability and construct validity. Pelletier et al. (2013) concluded
that SMS-II better responds to critiques of the original scale, than for example SMS-6
(Mallet et al., 2007), but that it is important to further investigate the scale in different
contexts, cultures, sports, age and over time.

Adaptation of the scale in different languages mostly included the original version of
the scale that represents the seven-factor solution (Pelletier et al., 1995). In our research
conducted in the Serbian language, we also aimed to explore the seven-factor solution of
the original scale. The Greek and Spanish adaptations confirmed the psychometric
properties established by Pelletier at al. in 1995 (Doganis, 2000; Nunez et al., 2006), but
by conducting a confirmatory factor analysis we did not get an ideal model fit. Some of the
fit indices in our research met the required psychometric criteria, while others were just
below it (CFI and NFI). Other researchers also confirmed usage of the scale as a reliable
instrument for measuring sports motivation, but also indicated specificity of the obtained
results. For example, adaptation of the scale in Brazil (Bara et al., 2011) showed good
reliability and validity of the Portuguese version, with an acceptable level of internal
consistency. However, the Brazilian version showed some peculiarities since the lowest
alpha value was noted for Amotivation. In our research we also obtained the lowest alpha
value for the amotivation subscale, but that differs from studies that emphasized the
weakness of the identified regulation subscale (Pelletier et al., 1995; Doganis, 2000; Nunez
et al., 2006). The Italian adaptation of the scale supported the seven-factor solution, providing
good validity and reliability in Italian language (Candela et al., 2014). As in Brazilian and our
research as well, the amotivation subscale in Italian research was the only subscale that revealed
a weaker structure. Another study, conducted by Burtscher et al. (2011) showed good internal
consistency of the scale in German, but also suggested how important it is to conduct more
studies on senior athletes in competitive sports. Burtscher et al. (2011) point out that extrinsic
motivation plays a bigger role as the competitive level is higher. Studies that have examined the
sport motivation scale and concept of sport motivation in light of self-determination theory,
usually have young athletes as participants, exercisers and students of the first year at university.
Application of the scale on athletes that perform at the international level may bring some
insight not just in the psychometric properties of different versions of the scale, but also in the
structure of motivation in elite sport.
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Also, it is important to mention that some adaptations of the scale confirmed better
validity of the SMS-II, such as the Hungarian study (Paic et al., 2017). Application of
structural modeling in a study by Guzman et al. (2006) in Spanish provided results that go
in line with the research started by Martens & Webber (2002), and Mallet et al. (2007).

In our research, the Serbian version of the original scale showed good internal consistency,
with the amotivation subscale as the weakest point, as in Italian and Brazilian sample.
Conducting a confirmatory factor analysis did not bring all the fit indices to a significant level.
As suggested in the Australian and German studies of the scale, it might be important to apply
the scale at different level of competitions. In our research, homogeneity of the sample was not
provided. We had a wide age range, and athletes from many different sports and different levels
of competitions. Future research on the Sport motivation scale in Serbian should additionally
specify the sample, especially in terms of the level of competition.

CONCLUSION

A preliminary confirmatory factor analysis of the Serbian version of the original sport
motivation scale indicated that a seven-factor model might fit well. As some other studies
emphasized, it might be important to consider scale properties at different competition
levels. In our study we had international competitors as well as lower competition level
athletes. The seven-factor model is usually clearly obtained among college athletes.
Including elite athletes in a sample along with lower level competition participants, as we
did in our research, might question the seven-factor model fit. We suggest future research
be conducted on elite athletes only, in order to provide evidence on the better model fit.

In our research the scale showed good reliability and internal consistency, with only the
amotivation subscale displaying a low internal consistency. The simplex pattern suggested by
the self-determination theory continuum is confirmed.
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PRELIMINARNA KONFIRMATORNA FAKTORSKA ANALIZA
SRPSKE VERZIJE ORIGINALNE SKALE
SPORTSKE MOTIVACIJE (SMS-28)

Teorija samodeterminacije je dominantan konceptualni okvir u istrazivanjima sportske motivacije, dok
je Skala sportske motivacije, SMS-28, adaptirana na mnoge jezike. Cilj ovog istraZivanja bio je da se
originalna skala prevede i adaptira na srpski jezik i da se sprovede preliminarna konfirmatorna faktorska
analiza za potvrdu sedmofaktorskog resenja. Uzorak se sastojao od 608 aktivnih sportista koji se takmice
na medunarodnom, nacionalnom ili nizem nivou takmicenja, iz individualnih i ekipnih sportova, oba pola,
sa vrednoSéu medijane od 18 godina. Rezultati su pokazali dobru internu konzistentnost srpske verzije
skale (srednja vrednost alfa 0.86), sa izuzetkom subskale nemotivisanosti koja je pokazala najnizu vrednost
alfe (0.54). Simpleks patern kontinuuma samodeterminacije je potvrden. Konfirmatorna faktorska analiza
pokazuje dobre indekse pristajanja na nekim koeficijentima (X?/df=4.26; SRMR=0.07; RMSEA=0.07;
GFI=0.85; AGFI=0.81), dok neki indeksi nisu zadovoljoli kriterijum prihvatljivih vrednosti (CFI=0.81;
NFI=0.77). Naredna istrazivanja trebalo bi da provere faktorsku strukuru skale posebno uzimajuci u obzir
homogenost uzorka u odnosu na nivo takmicenja.

Klju¢ne reci: motivacija, skala sportske motivacije, intrinzicka motivacija, ekstrinzicka
motivacija, faktorska analiza
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APPENDIX
Items of the Sport Motivation Scale (SMS-28) in Serbian.

SPORTOM koji sam izabrao BAVIM SE....

N

...zbog uzivanja u novim iskustvima.
...zbog zadovoljstva $to saznajem vi$e o svom omiljenom sportu.
...nekada sam imao dobre razloge da vezbam i bavim se sportom, a sada sam u dilemi da li treba

da nastavim.

...zbog zadovoljstva $to u¢im nove vestine.

...ne znam zaista, imam utisak da nisam u stanju da se bavim sportom.

...da bi me ljudi koje poznajem postovali.

...zato $to je to jedan od najboljih nacina da se upoznaju novi ljudi.

...zato $to osecam veliko zadovoljstvo kada ovladam nekim teskim vezbama ili tehnikama.
...zato §to je bavljenje sportom aspolutno neophodno svakome ko Zeli da ostane u formi.
...zbog ugleda i statusa.

...zato §to je to jedan od najboljih nacina da razvijem sebe u celini.

...zbog zadovoljstva koje ose¢am kada unapredim neke svoje slabe tacke.

...zbog lepog dozivljaja koji ose¢am kada ucestvujem u sportskoj aktivnosti.

...zato $to moram da vezbam i bavim se sportom da bih se osecao dobro.

...zbog zadovoljstva koje ose¢am dok usavrSavam svoje sposobnosti.

...zato $to ljudi oko mene smatraju da je vazno biti u formi.

...zato §to je to dobar nacin da se nau¢e mnoge stvari koje mogu biti korisne u zivotu uopste.
...zbog jakih osecanja koja imam dok se bavim sportom koji volim.

...nije mi vi$e jasno, mislim da mi nije mesto u sportu.

...zbog zadovoljstva koje ose¢am kada izvedem neke teske poteze.

...zato §to bih se osecao lose ako ne bih uc¢estvovao u sportu.

...da pokazem drugima koliko sam dobar u sportu kojim se bavim.

...zbog zadovoljstva koje ose¢am kada u¢im tehnike koje ranije nikada nisam poznavao.
...zato $to je to jedan od najboljih nacina da odrzim dobre odnose sa prijateljima.

...zato §to volim da potpuno utonem u sportsku vestinu koju savladam.

. ...zato §to sam sebe primoravam da redovno vezbam i bavim se sportom.

...zbog zadovoljstva $to otkrivam nove strategije za postizanje uspeha.

...Cesto se pitam da li uspevam da dostignem ciljeve koje postavim sebi.
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Abstract. Cardiovascular diseases are the leading cause of death in the world, and occur as
a result of many risk factors (obesity, high blood pressure, inadequate physical activity,
hyperlipoproteinemia, inadequate diet and an unhealthy lifestyle). Given that in young adults
most of these risk factors tend to remain at the same level or to even increase with age,
especially after the second or third decade of life. This means that if young adults are in the
at-risk group in terms of cardiovascular diseases, they usually stay in that group in later life.
The research problem is to examine the strength and significance of possible linear
correlations of certain cardiovascular risk factors in 53 physically active female university
students (PE students), aged 19 to 25 years, as well as to examine possible differences between
those with different lengths of sports experience (ranging from 0 to 5, 6 to 10 and 11 to 15
years). Their baseline characteristics (age, body height and mass, body mass index - BMI,
resting metabolic rate - RMR, resting heart rate - RHR and length of sports experience) were
determined, as well as the linear relationships of selected cardiovascular risk factors (body
fat percentage - BF%, visceral fat level - Visc F, waist circumference - WC, arterial blood
pressure - SBP and DBP). The data were analyzed (descriptive statistics, the Kolmogorov-
Smirnov test, Pearson’s and Spearman’s correlation coefficient, ANOVA) using SPSS 21.0.
The results of the analysis indicated a lack of statistically significant differences in
cardiovascular risks factors between female PE students with different lengths of sports
experience, and the existence of statistically significant (p<0.001), positive, mostly strong
correlations, between most of the selected cardiovascular risk factors. When it comes to blood
pressure parameters, although weak positive and statistically significant (p<0.05)
correlations were established between SBP and BMI (r=.273), SBP and WC (r=.308), so as
between DBP and body mass (r=.284), DBP and RHR (r=.287), DBP and RMR (r=.292), as
well between DBP and WC (r=.304) and DBP and SBP (r=.571, p<0.001), it is unequivocal
that the reduction of body mass at the expense of adipose tissue is necessary, as well as an
increase in the moderate physical activity level and regularity, in order to reduce the risk of
cardiovascular diseases in female PE students now as well as in older age.
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INTRODUCTION

Health is not only the absence of disease and infirmity, but it is complex and multifactorial
- it is a state of complete physical, mental and social well-being (WHO, 1948). The fact that
the human population is getting older, and that chronic diseases are becoming more frequent,
emphasizes the connection between physical activity and health. Namely, due to the dramatic
changes in the lives of people in industrialized countries in the last 100 years, the need of
most people to be physically engaged has disappeared. Numerous technological changes have
encouraged sedentary habits and significantly reduced energy consumption. This reduction
in physical activity is, to say the least, dramatic, so a number of various health problems,
caused by a sedentary lifestyle, increased significantly in the twentieth century, i.e. by
reducing physical activity, we were faced with many inactivity-related diseases (Bouchard,
Blair, & Haskell, 2007). In recent years, the contribution of physical activity to human health
has been strongly emphasized. In our daily lives, physical activity plays an important role in
maintaining and improving health, on the condition that it is based on the rules that are
focused on both content and the intensity and frequency of physical exertion required
(Stanescu & Vasile, 2014). Thus, conscious and intentional physical activity has become an
extremely important component of a healthy lifestyle. The problem with physical activity is
the fact that its rate changes over the course of life and it significantly decreases throughout
education (Selmanovi¢, Cale-Mratovi¢, & Ban, 2014), and especially during the study period
(less need for physical efforts, more sitting-related “activities”) (Small, Bailey-Davis,
Morgan, & Maggs, 2013). The transition from high school to college is a critical point in the
decrease in the physical activity level (Bray, 2007; Kwan & Faulkner, 2011): approximately
35% to 75% of university students fail to achieve the recommended level of physical activity
(Curkovi¢, Andrijagevié, & Caput-Jogunica, 2014). This cannot apply to students of faculties
of sport and physical education (PE). Namely, PE studies have a unique combination of
theoretical and practical teachings, with a larger fund of classes provided for the implementation
of the practical part of teaching. This type of teaching “does not allow” PE students to be
physically inactive, and the selection process itself (entrance exam) is such that these studies
can be enrolled only by those candidates who have a satisfactory level of motor, functional
and other abilities. Thus, PE students are mostly former or current athletes, which means that
their level of physical activity is significantly higher than the rest of the student population.

Cardiovascular diseases (myocardial infarction, stroke, hypertension, coronary artery
disease) are the leading causes of death in the world (Janssen, 2007), but they are also a
significant cause of disability and rising health care costs (Stojanovi¢ et al., 2009). These
diseases occur as a result of many risk factors (obesity, high blood pressure, insufficient
physical activity, hyperlipoproteinemia, inadequate diet and unhealthy lifestyle) (Hooper
et al., 2001; Wildman et al., 2005; Irazusta et al., 2007). Additionally, socio-economic
changes in society, population migration and others, can affect the prevalence of certain
risk factors, thus leading to a higher prevalence of cardiovascular disease (Janssen et al.,
2006; Bijerregaard, Eika Jargensen, & Borch-Johnsen, 2007; Rogacheva et al., 2007).
Cardiovascular disease in adults is considered a “pediatric” problem (Rowland, 2007)
because epidemiological studies have shown a high correlation between morbidity and
mortality caused by adult cardiovascular disease with early atherosclerotic lesions and the
presence of cardiovascular risk factors at a younger age. Thus, most risk factors in young
people tend to remain at the same level in older age. The effect of each of these factors is
cumulative, and the combination of factors, as well as their combined presence, lead to
multiplication and increase in risk with increasing age, especially after the second or third
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decade of life (Stojanovi¢ et al., 2009). This means that young people who are in the at-
risk group in terms of cardiovascular risk factors, most often remain in that group in later
life, which indicates the need for early recognition and preventive action. This preventive
action, in terms of lowering and mitigating cardiovascular risk factors, has proven
successful in a large number of cases in different population groups, especially among
young people (Panunzio et al., 2007; Qian et al., 2007). The main goal of the research is to
determine the significance and strength of the relations between the selected cardiovascular
risk factors (body fat percentage, visceral fat level, waist circumference, systolic and
diastolic blood pressure) of physically active female PE students, as well as to examine the
possible differences between those with different lengths of sports experience.

MATERIALS AND METHODS
Study participants

Fifty-three undergraduate female PE students, aged 19 to 25, volunteered to participate in
this cross-sectional study, after being informed about the research and its scientific values
and benefits. The most numerous are basketball and volleyball players (n=9 and n=8,
respectively), then football and handball players (n=7, each), karate girls (n=4), dancers and
swimmers (n=3, each), folk dancers, boxers, athletes and artistic gymnasts (n=2, each), and
just one judoka, one tennis player, one rhythmic gymnast and one non-athlete. Based on the
length of sports experience all of the study participants were divided into three groups: Group
1- from 0 to 5 years of sports experience (n=13), Group 2- from 6 to 10 years of sports
experience (n=26) and Group 3- from 11 to 15 years of sports experience (n=14).

Measures and procedures

The study protocol was approved by the local ethics committee (No. 04-336/2), and the
testing was performed in accordance with the ethical standards of the Declaration of
Helsinki (WMA, 2013). All the measurements were taken by the authors in optimal
climatic conditions, with the participants in their underwear, and according to the methods
proposed by the International Biological Program (Weiner & Lourie, 1969). By
interviewing the participants we collected the data on their age (date of birth) and length
of sports experience, whereas their body height (cm) was determined by a Martin
Anthropometer. The following body composition parameters, such as Body Mass (Weight,
in 0.1 kg), Body Mass Index (BMI, in 0.1 kg/m?), Body Fat percentage (BF%, in 0.1 %),
Visceral Fat (Visc F, level) and Resting Metabolic Rate (RMR, in kcal), were assessed with
a tetrapolar bioimpedance device — the Omron BF511 (Kyoto, Japan), after entering the data
on participants’ age, gender and body height. Using a measuring tape the Waist
Circumference (WC, in 0.1 cm) data of the participants were obtained, and using the Omron
digital tensiometer, the value of Resting Heart Rate (RHR, in bpm) was determined, as well
as the values of systolic (SBP, in mmHg) and diastolic blood pressure (DBP, in mmHg).

Statistical analysis

The data were analyzed using the Statistical Package for the Social Sciences, version
21.0 (IBM SPSS 21.0, SPSS Inc, Chicago, USA). The descriptive statistics [average value
(Mean), Standard Deviation (SD), minimum (Min) and maximum (Max)] were summarized
for all the variables. The normality was tested using the one-sample Kolmogorov-Smirnov
test (K-S). In order to determine the significance and the strength of the linear relationship
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between the selected cardiovascular risk factors in physically active female university
students, Pearson’s correlation coefficient (r) was applied (for normally distributed
variables), i.e. Spearman’s correlation coefficient (for variables with statistically significant
deviation from normal data distribution). In order to examine whether cardiovascular risk
factors are lower in students who are involved in sport longer, a univariate analysis of
variance (ANOVA), followed by Tukey’s HSD Post Hoc test was applied and eta value
determined to establish how pronounced possible differences between female PE students of
different length of sport experience are. The level of significance was set at p<0.05.

RESULTS AND DISCUSSION

The baseline characteristics of the three subsamples and sample in total are presented
in Table 1, and the descriptive statistics data of the selected cardiovascular risk factors are
presented in Table 2.

Table 1 The baseline characteristics of female PE students
Subsamples Variables Mean+SD Min - Max K-S (Sig.)

Age (yrs) 21.09 111 1901- 2234 420
Height (cm) 164.26 4.22 1565 — 1700 766
Weight (kg) 6355 + 1156 460 — 884 431

399 188 - 325 .533
119.94 1145.0 — 1583.0 .684

Group 1, n=13  BMI (kg/cm?) 23.52
RMR (kcal) 1341.54

RHR (bpm) 80.31 899 68.0 — 1020 575
SPEXP (yrs) 3.19 1.6 0 - 5 915
Age (yrs) 21.05 1.5 18.82— 23.79 .285
Height (cm) 167.28 598 1584 — 1824 910
Weight (kg) 63.65 732 462 - 805 .965

Group 2,n=26 BMI (kg/cm?) 22.78
RMR (kcal) 1366.58

239 184 - 281 999
99.68 1148.0 — 1566.0 .987

RHR (bpm) 7977 + 1528 590 — 123.0 727
SPEXP (yrs) 8.33 139 6 - 10 288
Age (yrs) 21.41 174 187 — 2497 434
Height (cm) 162.31 7.45 1530 — 179.0 362
Weight (kg) 59.76 789 504 — 745 922
Group 3,n=14  BMI (kg/cm?) 22.69 292 195 — 289 454
RMR (kcal) ~ 1303.71 + 105.97 1153.0 — 1537.0 666
RHR (bpm) 7929 + 1222 630 — 107.0 964
SPEXP (yrs) 12.07 127 11 - 15 413
Age (yrs) 21.15 146 187 — 2497 033
Height (cm) 16523 + 6.317 1530 — 1824 884
Weight (kg) 62.6 8.67 460 — 884 950

Sample in total,

BMI (kg/cm?) 2294 + 294 184 — 325 380

[ o [ e e o I R e e A s A R s

N=53 RMR (kcal) ~ 1343.83 +107.69 11450 — 1583.0 835
RHR (bpm) 7977 + 1298 590 — 1230 559
SPEXP (yrs) 806 + 349 0 - 15 369

Legend: Mean - average value, SD - standard deviation, Min - minimum value, Max - maximum value,
K-S - Kolmogorov-Smirnov test, Sig. - significance, n, N - number, Group 1 - with sports experience length
from 0 to 5 years, Group 2 - with sports experience length from 6 to 10 years, Group 3 - with sports experience
length from 11 to 15 years, yrs - years, BMI - body mass index, RMR - resting metabolic rate,

RHR - resting heart rate, SPEXP - length of sports experience.

" absence of normal distribution (significant at p<0.05), ¥ Group 2 vs. Group 3, F=3.299, Sig.=0.045 (in favor of Group 2)
i Between all of the three groups, F=133.565, Sig.=0.000 (in favor of Group 3, as well as Group 2), eta=.918
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Table 1 shows the basic statistics for the baseline characteristics of the study
participants for whom a normal distribution of data is observed. Based on an analysis of
the data presented in the table, and based on the BMI cut-off point scale for adults (WHO,
1998), the highest percentage of participants (83.02%) is of normal weight; six of them
(11.32%) are obese, two (3.77%) are obese - class I, and one (1.89%) is malnourished
(BMI1=18.4 kg/m?). In a study conducted nine years ago, on a sample of PE student
population from Belgrade, Serbia (Moskovljevi¢, 2013), a slightly lower average value of
BMI (21.17+1.93 kg/m?) was recorded, as were in a study conducted on PE students from
Nis, Serbia (Popovi¢ et al., 2020), but with higher average value of body height recorded
(169.3£5.15 cm). When it comes to body mass, female student-athletes from Belgrade had
a slightly lower average value (60.32+5.86 kg). There is a study conducted on the non-
athlete student population - 120 students of the Medical Faculty of the University of Zagreb
(Masina, Ze€i¢, & Pavlovi¢, 2014), in which a similar average value was found
(BMI1=21.59 kg/m?), as well as on 80 Dubrovnik (Croatia) students from different
departments (Selmanovié et al., 2014): 22.5 kg/m?. However, in a study conducted on the
American population of 2828 non-athlete university students (Pribis et al., 2010), a slightly
higher average value (BM1=24.0+5.3 kg/m?) was recorded, which can be attributed to the
fact that higher BMI goes along with a sedentary lifestyle (the leading cause of student fat
gain), but also to better socio-economic conditions in a country (Subramanian et al., 2011).

Pulse is an easily accessible parameter that provides information about various changes
in the body, so many consider it “the key to the biological information system”. Some
authors (Alhalabi et al., 2017) consider RHR a marker of an individual’s overall well-
being, and not just a marker of cardiovascular health, so it is a parameter that should not
be neglected. In healthy young people, normal RHR ranges from 60 to 80 bpm, and
decreases with age. In well-trained athletes, due to higher stroke volume, but also increased
parasympathetic activity, the pulse is lower, and in physically inactive persons it is higher
due to the lower heart rate and sympathetic dominance. When it comes to the resting heart
rate of physically active female PE students, on average, recorded RHR is at the upper limit
of the health desirable range (79.77£12.98 bpm), which is slightly higher than the RHR
values recorded in non-athlete female university students from America, and their average
RHR value was 78.7+£12.9 bpm (Pribis et al., 2010). In most of the participants (n=30, i.e.
56.6%) normal RHR values were recorded; a third of female PE students (n=18, i.e.
33.96%) had slightly increased RHR values; in four participants (7.55%) tachycardia was
noted, and bradycardia in only one (1.89%), and she is one of two that train Athletics. Due
to the fact that bradycardia (RHR<60 bpm) is a common physiological phenomenon among
the population of athletes, especially in endurance sports (Doyen, Matelot, & Carré, 2019),
like Athletics, as a chronic response of the cardiovascular system to intense training
(Bahrainy et al., 2016), the obtained data are bit of a surprise. A possible explanation for
such a small percentage of good training evidence among female PE students is the fact
that many of them are probably former athletes, whose physical activity is now limited to
attending practical classes at university.

Both bradycardia and tachycardia belong to cardiac arrhythmias, and are present among
the population of athletes. Namely, long-term training leads to structural and electrical
remodeling of a heart, which is a phenomenon known as the Athletic heart syndrome (Prior &
La Gerche, 2012), characterized by dilatation and hypertrophy of all of four heart chambers
and by the increased tone of the vagus at rest (Miljoen et al., 2019). Unfortunately, the Athletic
heart syndrome has been recognized as a risk factor for the development of atrial arrhythmias,
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and in one study (Miljoen et al., 2019), among 85 athletes, 50% of them had tachycardia. Of
course, given that RHR is easily accessible, but also a very sensitive parameter, which at rest
shows large variations (depending on gender, age, level of training, ambient temperature, body
position, diet, hydration levels, the presence of caffeine in the blood, use of medication,
emotional state, illness, etc.), we believe that these four recorded high values of RHR of the
participants are probably only a reflection of their current (emotional) state, or possible device
errors. Namely, measurement errors occur through three main sources: device errors, user
errors, and patient errors (Padwal, Straus, & McAlister, 2001). Device errors are potentially
the most common of these three sources (NICE, 2006). For many years, the standard
instrument for measuring blood pressure was the mercury sphygmomanometer, but in recent
years it has been replaced by automated electronic devices in many clinical settings (Wan et
al., 2010), and electronic devices can cause measurement errors.

Table 2 Cardiovascular risk factors of female PE students

Subsamples Variables Mean+SD Min - Max K-S (Sig.)
BF% 3422+ 6.94 252 -476 921
Visc F 40 + 1.23 2 -6 722

Group 1,n=13  WC (cm) 7379+ 955 60.0 —97.3 .562

SBP (mmHg)  110.77 + 955 1000 -130.0  .499
DBP (mmHg) 700 + 861 610 —89.0 303

BF% 3222+ 545 222 -439 970
Visc F 3.65+ 0.98 2 -6 .081
Group 2,n=26  WC (cm) 7257+ 529 635 -92.0 495

SBP (mmHg) 11527 +11.89 90.0 -143.0  .777
DBP (mmHg) 7358+ 7.66 580 —92.0  .907

BF% 3084+ 699 155 —435 740
Visc F 371+ 12 2 - 6 175
Group 3,n=14  WC (cm) 702 + 465 630 —81.0 522
SBP (mmHg)  113.36+ 6.98 99.0 -1230  .669
DBP (mmHg) 7386+ 654 620 —860  .907
BF% 3235+ 625 155 — 476  .743
sample in total, ViSCF 375+ 109 2 - 6 003"
N " WC (cm) 7224+ 646 600 -97.3 194
SBP (mmHg)  113.66 1023 90.0 —143.0  .690
DBP (mmHg) 7277+ 7.66 580 —92.0 533

Legend: Mean - average value, SD - standard deviation, Min - minimum value, Max - maximum value,
K-S - Kolmogorov-Smirnov test, Sig. - significance, n, N - number, Group 1 - with sports experience length
from 0 to 5 years, Group 2 - with sports experience length from 6 to 10 years, Group 3 - with sports experience
length from 11 to 15 years, BF% - body fat percentage, Visc F - visceral fat level, WC - waist circumference,
SBP - systolic blood pressure, DBP - diastolic blood pressure.

" absence of normal distribution (significant at p<0.05)

Table 2 shows the basic statistics of the selected cardiovascular risk factors in
physically active female PE students. The mean values of all the parameters are within the
recommended ones, i.e. health-appropriate values, and deviation from the normal
distribution of data was observed only when it comes to the level of visceral fats (K-S,
Sig.= .003), although all participants have a level of Visc F that is in the range of normal
values (Omron Healthcare, 2017).
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Although the mean value of the body fat percentage is in the range of the recommended
ones (Omron Healthcare, 2017), and more than half of the participants (n=30, i.e. 56.6%)
have BF% corresponding to normal values for that age and sex, the percentage of
participants with high BF% value is not negligible: in 14 female students (26.42%) a high
percentage of body fat was found, and in 9 of them (16.98%) even higher values of this
parameter (39.2%=<BF%=<43.9%).

Abdominal obesity assessed by the WC value is a significant predictor of cardiovascular
diseases (Huxley et al., 2010) and of type 2 diabetes (Rexrode et al., 1998), while some
authors argue that it is not yet sufficiently known whether waist circumference can predict
abdominal fat and associated comorbid conditions in young people (Lee et al., 2006). When
it comes to this parameter, the largest percentage of participants (90.38%, i.e. 47 of them)
have a waist circumference that does not indicate a risk of health complications (Ross &
Janssen, 2007); three of them (5.66%) have a waist circumference that indicates a slightly
increased risk of health complications (80 cm < WC < 88 cm), while two female PE students
(3.77%) have a significantly increased risk (WC is 92 cm, and 97.3 cm, respectively).

The relationship between blood pressure values and the risk of cardiovascular disease is
continuous, consistent and independent of other factors. Thus, the higher the values of BP,
the greater the chance of heart attack, stroke, kidney disease (NHLBI, 2004), which indicates
the huge importance of monitoring this parameter. When it comes to blood pressure, the
largest percentage of participants (67.92%, i.e. 36 of them) have normotension (90<SBP<120
mmHg and 60<DBP<80 mmHg); five participants (9.43%) have elevated blood pressure
(120<SBP<129 mmHg and 60<DBP<80 mmHg); as many as nine (16.98%) have stage |
hypertension (130<SBP<139 mmHg or 80<DBP<89 mmHg), of which the blood pressure
of one participant is classified in this category at the expense of both the SBP and DBP value
(her BP is 131/83 mmHg), and the remaining eight an elevated value of DBP (Bdrjesson,
Kjeldsen, & Dahléf, 2010; AHA, 2018). These data are not surprising, because in young
adults diastolic pressure is a better predictor of cardiovascular disease than systolic (unlike
older adults), but it is not uncommon for people aged 15 to 25 to have elevated systolic blood
pressure and normal values of diastolic (O’Rourke, Vlachopoulos, & Graham, 2000). In
addition, young adults with untreated diastolic hypertension have a better prognosis than
those with elevated systolic and diastolic blood pressure (Fang et al., 1995). Stage Il
hypertension (SBP>140 mmHg or DBP>90 mmHg) was found in two participants (3.77%),
and one had this stage of hypertension at the expense of both the SBP and DBP value (her
BP is 143/92 mmHg). A very high body fat percentage (42.0%), increased BMI value (27.7
kg/m?, which indicates preobesity) is found in that participant, but all the other parameters
(WC, Visc F, RHR) are within the recommended values. When it comes to hypotension
(SBP<90 mmHg and DBP<60 mmHg), it was recorded in only one participant (her BP is
90/60 mmHg), and it is around the limit values. Compared with the established results of
blood pressure in physically active female university students, slightly higher average value
of SBP (118.4+14.1 mmHg) was found in 2828 American non-athlete female university
students (Pribis et al., 2010), while the average DBP value was similar (73.5+9.4 mmHg) to
those recorded in this study. However, American non-athlete female university students have
a lower body fat percentage (22.4+6.7 %) in comparison to our participants.
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Table 3 Intercorrelation matrix of all of the examined variables

Variables Age Height Weight BMI RMR RHR SPEXP BF% ViscF WC SBP DBP
Age 1.00

Height 110 1.00

Weight  -.070 431 1.00

BMI -078 119 811 1.00

RMR -032 6537 9017 .5977 1.00

RHR -267 -031 .082 .098 .142 1.00

SPEXP 091 -052 -095 -066 -044 -043 1.00

BF% -078 -179 663" .846" 016 -172  1.00

Visc F -109  -196 632" 900" .451 115 063 779"  1.00

wWC 12 095 807" 844" 627" 073 -118 733" 688" 1.00

SBP 016 -019 263 273" 215 -094 .127 250 .167 308 1.00
DBP 068 063 284" 247 292" 287" 261 228 200 304 5717 1.00

Legend: BMI - body mass index, RMR - resting metabolic rate, RHR - resting heart rate, SPEXP - length of
sports experience, BF% - body fat percentage, Visc F - visceral fat level,
WC - waist circumference, SBP - systolic blood pressure, DBP - diastolic blood pressure.
* significant at p<0.05, ** significant at p<0.01

Table 3 represents the intercorrelation matrix of all of the examined variables of
physically active female PE students. A large number of positive, mostly moderate to
strong, and statistically significant correlations (p<0.001) are established. The body fat
percentage of female PE students is statistically significant and positively correlated with
the body mass index, visceral fat, waist circumference, body mass, resting metabolic rate.
In the case of visceral fat levels and waist circumference the situation is similar: both
obesity parameters are statistically significant and positively correlated with body mass,
the body mass index, resting metabolic rate, and also with body fat percentage. In addition,
waist circumference and the visceral fat level have a strong and positive, statistically
significant correlation, while only waist circumference has a statistically significant
(p<0.05) and positive, but weak correlation with both blood pressure parameters. Besides
the positive and statistically significant correlation of SBP with WC, this parameter has a
weak positive, but statistically significant correlation (p<0.05) with BMI, but also a
moderate positive, statistically significant correlation with DBP. Unlike SBP, DBP records
weak positive and statistically significant correlations (p<0.05) with waist circumference,
resting metabolic rate, resting heart rate as well as body mass. These established,
statistically significant relationships of blood pressure with residual risk factors, mostly
coincide with the results of a study conducted on a sample of 142 female university
students from South Africa (Nkeh-Chungag, Mxhosa, & Mgoduka, 2015), aged 21.7+£0.3
years, body height 159.7+0.6 cm, body mass 65.7+£1.1 kg, body mass index 26.1+0.6
kg/m?, waist circumference 77.9+0.9 cm, body fat percentage 43.1+3.0%, visceral fat level
5.1+0.3, systolic blood pressure 115.0+1.0 mmHg and diastolic blood pressure 72.0+1.0
mmHg. The following relationships with blood pressure were determined: BMI, WC, BF%
and Visc F are in a statistically significant (p<0.05) correlation with SBP, while WC and
BF% are in a statistically significant correlation with DBP.
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When comparing female PE students from three different groups formed based on the
length of their sports experience, no statistically significant differences in cardiovascular
risk factors were established. This result can be explained by the possible fact that,
regardless of the length of their sports experience, most of them are no longer active
athletes and share the same level of physical activity (achieved through practical classes
only). Also, there are authors who claim that independently of the physical activity carried
out, it is sedentary behaviour that is related to cardiovascular risk factors (Young, Hivert,
Alhassan, Camhi, Ferguson, Katzmarzyk et al., 2016), and all university students do have
increased sedentary behaviour - their sitting time can exceed 9h a day (Castro, Bennie,
Vergeer, Bosselut, & Biddle, 2020).

CONCLUSION

Given this global situation (obesity epidemic, hypokinesia, chronic diseases, most of
which are cardiovascular), of which even young people are not spared, not even PE
students, it is necessary to make some efforts to develop and identify techniques and
markers that can be used to assess cardiovascular risks, which would enable triage of the
population and the start of monitoring, and necessary therapy, as early as possible. So far
attention has been paid to the health status of the elderly, but unfortunately it is necessary
to direct it to younger populations too, and even to those who exercise regularly, have a
healthy lifestyle, and may not show, at first glance, the presence of some risk factors. All
of this is necessary because cardiovascular diseases in adults, but also many other diseases,
are actually a “pediatric” problem. Thus, young people, who are in the at-risk group in
terms of cardiovascular risk factors, most often remain in that group later in life, which
indicates the need for early recognition and preventive action, i.e. work on the reduction
and mitigation of cardiovascular risk factors. In this study, although weak positive, but
statistically significant correlations were established (correlations of systolic blood
pressure with body mass index and waist circumference, as well of diastolic blood pressure
with body mass, resting metabolic rate, waist circumference and resting heart rate, but also
with systolic blood pressure), and some participants have even been diagnosed with
obesity, as well as with high percentage of body fat, and even with a risk value of waist
circumference, it is unequivocal that the reduction of body mass at the expense of adipose
tissue is necessary, as well as increase in the moderate physical activity level and regularity
and decrease of sedentary behavior as much as possible, in order to reduce the risk of
cardiovascular diseases in female PE students now as well as in older age.

Study limitations

This study has various limitations that should be considered. Firstly, it is a transversal
study realized only on a sample of PE students. The global COVID-19 pandemic prevented
the inclusion of students from other faculties, which was the original plan. The prevented
comparison of PE students with other non-PE students would give a more realistic picture
about the presence of cardiovascular risk factors among young adults as well as about the
role of physical activity in the solution of this major public health problem. Another study
limitation is the insufficiently addressed level and intensity of physical activity (hours per
day, week, type of training, etc.), which would have been done properly if the comparison
with other university students had not been originally planned and then prevented by the



110 T.PURENOVIC-IVANOVIC, S. STOJANOVIC, V. VELICKOVIC, D. ZIVKOVIC, A. POSIC

pandemic (for comparison of student-athletes and student non-athletes the data collected
would be quite sufficient). Finally, the lack of significance in some of the strata analyzed
could be due to a lack of statistical power because of the low number of study participants
in the subsamples and in the sample in total.

Acknowledgement: The paper is a part of the research done within the project of the Ministry of
Education, Science and Technological Development of the Republic of Serbia (No: 179024, Head
researcher: Prof. S. Bubanj).
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KARDIOVASKULARNI FAKTORI RIZIKA FIZICKI AKTIVNIH
STUDENTKINJA

Kardiovaskularne bolesti vodeci su uzrok smrtnosti u svetu, a nastaju kao rezultat delovanja
mnogobrojnih faktora rizika (gojaznost, visok krvni pritisak, nedovoljna fizicka aktivnost,
hiperlipoproteinemija, neadekvatna ishrana i nezdrav stil Zivota). S obzirom na to da vecina ovih
faktora rizika kod mladih odraslih ima tendenciju odrzavanja na istom nivou, pa ¢ak i pogorsavanja
sa godinama, posebno nakon druge, odnosno trece decenije Zivota, to znaci da mladi odrasli, ako se
nalaze u rizicnoj grupi u pogledu kardiovaskularnih oboljenja, najcesée ostaju u toj grupi i u
kasnijem Zivotnom dobu. Problem ovog istrazivanja jeste ispitivanje postojanja mogucih korelacija
odredenih kardiovaskularnih faktora rizika 53 fizicki aktivnih studentkinja, uzrasta 19 do 25 godina,
kao i da se ispitaju moguce razlike izmedu onih sa razlic¢itom duzinom sportskog staza (u rasponu od
0do5,6do10i 11 do 15 godina). Utvrdeni su njihovi opsti pokazatelji (uzrast, telesna visina, telesna
masa, indeks telesne mase- BMI, bazalni metabolizam- RMR, frekvenca srca u miru- RHR i duzina
sportskog staza), kao i relacije odabranih kardiovaskularnih faktora rizika (procenat masnog tkiva-
BF%, nivo visceralnih masti- Visc F, obim struka- WC, arterijski krvni pritisak- SBP i DBP). Podaci
su analizirani (deskriptivna statistika, Kolmogorov-Smirnov test, Pearson-ov i Spearman-ov
koeficijent korelacije, ANOVA) primenom SPSS 21.0. Rezultati analize ukazali su na izostanak
statisticki znacajnih razlika u kardiovaskularnim faktorima rizika izmedu studentkinja fakulteta
sporta razlidite duzine sportskog staza, ali i na postojanje statisticki znacajnih (p<0.001), pozitivnih
korelacija, uglavnom velike jacine, veéine odabranih kardiovaskularnih faktora rizika. Kada je re¢
0 parametrima krvnog pritiska, iako male pozitivne i statisticki znacajne (p<0.05), ustanovljene su
korelacije SBP sa BMI (r=.273), SBP sa WC (r=.308), kao i DBP sa telesnom masom (r=.284), DBP
sa RHR (r=.287), DBP sa RMR (r=.292), kao i DBP sa WC (r=.304),ali i sa SBP (r=.571, p<0.001),
nedvosmisleno je da je neophodna redukcija telesne mase na racun masnog tkiva, ali i poveéanje
nivoa i redovnosti umerene fizicke aktivnosti, kako bi se umanjio rizik od kardiovaskularnih bolesti
studentkinja sportistkinja sada, ali i u starijim godinama.

Kljuéne reéi: masno tkivo, krvni pritisak, kardiovaskularne bolesti, studentkinje sportistkinje
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Abstract. The aim of this study was to investigate the influence of body composition on
motor abilities in handball players. The sample involved 16 male handball players aged
15-20. Body composition variables included body mass (BM), the body mass index
(BMI), percentage of body fat (PBF) and percentage of muscle mass (PMM). For speed
assessment, the 20m sprint test was used. The T-test, Slalom test and Zig-Zag test were
used to estimate agility, while the squat jump (SJ), counter movement jump (CMJ) and
counter movement jump with arm swing (CMJa) were used to assess the muscle strength
of the lower limbs. Linear regression analysis was used to determine the influence of
body composition variables on basic motor abilities. Negative, statistically significant
correlations were observed between BMI, PBF, sprint speed and agility (r = 0,52 — 0,66,
R?=0,27 - 0,44, p < 0,05). Muscle mass contributed to better performance on speed and
agility tests (-0,55 < r < -0,67, R? = 0,31 - 0,45, p < 0,05). There were no significant
relationships between BM and motor abilities, as well as between the muscle strength
and body composition variables. These findings indicate that obesity contributes to
slower linear and multidirectional movement, while muscle mass makes handball players
faster. More research is needed in order to determine the influence of body composition
on muscle strength, and the influence of body mass on specific handball movements.
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1. INTRODUCTION

The game of handball, which has evolved from its first appearance at the Olympics in
1972 (Saavedra et al., 2018), became one of the most popular team sports on the planet
(Sporis, Vuleta, Vuleta Jr & Milanovi¢, 2010). It represents a dynamic sport, which takes
place through different tactical actions (Sporis et al., 2010). Those tactical actions define
handball as a complex ballgame, characterized by a high level of basic motor abilities such
as strength, speed, agility and endurance (Mohamed et al., 2009). Furthermore, it is recognized
by various defensive movements, and fast transition actions, which are carried out in order to
score goals (Schwesig et al., 2016). For adequate positioning and the realization of tactics,
players perform short, high intensity movements, both linear and with changes of direction
(Karcher & Buchheit, 2014).

By observing and analyzing the above-mentioned competitive situations and
movements, the anthropometric profile necessary for achieving elite level in handball has
been defined (Kati¢, Cavala & Srhoj, 2007). However, the influence of body composition
on motor abilities in handball players is not yet clearly established due to differences in the
players’ age, gender and competitive level, which make it difficult to generalize the results
of previous research. Nikolaidis and Ingebrigsten (2013) studied the influence of body
composition on motor abilities in male handball players of different age, where it was
noted that the BMI has a negative influence on muscle strength and anaerobic abilities. The
results of other studies support that claim, where higher values of the BMI were brought
into connection with poor motor abilities in a sample of male handball players aged 12 to
18 (Molina-Lépez et al., 2020; Visnapuu & Jirimée, 2009). Similar results can be found
when the effect of body fat on motor abilities was studied. Namely, Hammami (2018)
found that a higher percentage of body fat contributes to slower changes of direction. The
percentage of body fat has the same impact on muscle strength and aerobic endurance in
young male and female players (Dellagrana et al., 2010). In a recent study, Molina-Lépez
(2020) also reported a negative influence of body fat on aerobic endurance.

Contrary to the consistency of the aforementioned results, the evidence varies when it
comes to the effect of body mass on basic motor abilities in handball. Regardless of the
numerous studies that confirm that the influence of body mass on motor abilities is
statistically significant (Hammami et al., 2019; Marangoz & Var, 2018; Moncef, Said, Olfa
& Dagbaji 2012; Moss, McWhannell, Michalsik & Twist, 2015; Saavedra et al., 2018)
some studies reported contrary findings. Ciplak (2019) reported a non-significant
relationship between body mass and muscle strength of the upper and lower limbs. In
addition, non-significant relationships were noted in a study where the correlation between
body mass, muscle strength and agility was investigated (Molina-Lopez et al., 2020). The
findings of the study, which examined the influence of body composition on the specific
movements of handball players, also indicate that body mass does not significantly affect
the velocity of the jump shot (Schwesig et al., 2016).

As Ziv and Lidor (2009) pointed out, experts involved in the training process, such as
handball coaches, strength and conditioning coaches and physiotherapists, need to have
insight into the physical and physiological aspects of the game in order to use practically
applicable information when creating short-term and long-term training programs. Due to
the diversity and variety of existing data, the generalization of the obtained results is not
possible. Moreover, giving concrete guidelines for practical work becomes unachievable.

Therefore, the aim of this study was to determine the influence of body composition on
basic motor abilities in adolescent male handball players.



Influence of Body Composition on Basic Motor Abilities in Handball Players 115

2. METHODS
2.1. Participants

The sample consisted of 16 male handball players who voluntarily participated in this
study. Players were aged from 15 to 20, with an average career length of 5.9 years. The
mean values of the measured variables were: body height: 181.2 + 7 cm; body mass: 83.5 +
14 kg; body mass index: 25.5 + 3.9 kg/m?; percent of body fat: 17.8 + 6.9%; percent of
muscle mass: 40.6 £ 3.8%.

The benefits, risks and procedures involved in participation were explained to all
players prior to testing. All players provided consent for participation in this study which
was carried out in accordance with the Declaration of Helsinki. Permission was obtained
from the handball club and parents/guardians as well, given that some participants were
minors at the time when the study was conducted.

2.2. Measures

The examined variables in this research referred to the body composition and basic
motor abilities of handball players. The sample of body composition variables and
anthropometric characteristics were body height (BH), body mass (BM), the body mass
index (BMI), percentage of body fat (PBF), and percentage of muscle mass (PMM). The
motor abilities, tested in this study, included sprint speed, agility and muscle strength of the
lower limbs.

2.3. Procedures
Body composition measurement

A cross-sectional study design was adopted where the players attended one testing
session. Primarily, the players were instructed to maintain consistent dietary and sleeping
patterns, to avoid alcohol consumption for 24 hours before testing and to consume adequate
water prior to arrival. Measurements of body height were carried out with an anthropometer to
the nearest 0.1 cm (anthropometer according to Martin). Body composition parameters were
collected using an electronic scale (HBF-511B-E; Omron Healthcare) to the nearest 0.1 kg,
while the participants were barefoot, wearing the clothes in which they practice (Puraskovic,
2001).

Sprint testing

The 20m linear sprint has previously been used to measure linear speed in handball
players (Ellis et al., 2000; Zivkovié et al., 2019). The 20m linear sprint test involved
players running with maximal effort in a straight line. Each player had one regular attempt,
and for each trial, electronic timing gates (Witty, System, Microgate, Bolzano, Italy) were
positioned on the start line, 5m from the start line, 10m from the start line and on the finish
line. The photocell system was set at a height corresponding to the hip joint of the players,
to ensure that only one segment of the body passes through the set gates (Yeadon, Kato &
Kerwin, 1999). Players occupied a standing start position and were able to choose their
preferred lead leg, which was positioned 50cm away from the starting line. Testing was
conducted in an indoor stadium on a hardwood, non-slipping surface.
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Agility testing

For the agility assessment, three tests were used: the T-test, Zig-Zag test and Slalom
test (Mackenzie, 2005; Spori$ et al., 2010; Zivkovié et al., 2019). Participants had one
regular attempt, and for each trial, electronic timing gates (Witty, System, Microgate,
Bolzano, Italy) were positioned on the start line and the finish line. The electronic timing
gates were set according to the recommendations in previous research (Yeadon et al.,
1999). Testing was conducted in an indoor stadium on a hardwood, non-slipping surface.

Muscle strength testing

Additionally, the muscle strength of the lower limbs was assessed with three different
procedures. Each test is intended to assess the height of the vertical jump (Bosco, Luhtanen, &
Komi, 1983). The tests used were: the squat jump (SJ), counter movement jump (CMJ), and
counter movement jump with arm swing (CMJa). Participants had 3 regular attempts on each
test, with a 30-second rest period between attempts, and 5-minute rest periods between the
tests. The values of the highest jump were taken for statistical analysis. The measurement was
conducted on the flat surface, using a system of photocells (Optojump, Microgate, Bolzano,
Italy), which have shown exceptional validity and reliability when testing vertical jumps
(Glatthorn et al., 2011).

2.4. Statistical analysis

All statistical analyses were performed in SPSS 20.0 (IBM Corporation). The results
are presented as Mean + SD. The normality of the data was confirmed by the
Kolmogorov-Smirnov test. Simple linear regression was used to determine the relationship
(r) and shared variance (R?) between the body composition and basic motor abilities. All
p-values less than 0.05 were considered significant for a 95% level of probability.

3. RESULTS

The basic descriptive statistics of the sample (n = 16) are presented in Table 1.

Table 1 The mean + standard deviation values for a handball player’s descriptive
parameters and body composition parameters (n = 16).

Parameters Mean + SD

Age (years) 1738 £+ 1.26
Career length (years) 588 + 1.86
Body height (cm) 181.16 + 7.04
Body mass (kg) 83.53 +14.05
Body mass index (kg/m?) 2550 + 3.87
Percent of body fat (%) 17.84 + 6.92
Percent of muscle mass (%) 40.58 + 3.85

For all outcome measures obtained, the mean value and standard deviation were
calculated. The results are presented in Table 2.
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Table 2 Outcome measures of male handball players (n = 16), presented as mean +

standard deviation.

Outcome measure Mean + SD
Sprint speed
5m sprint (sec) 1.13+0.09
10m sprint (sec) 1.87+£0.12
20m sprint (sec) 3.20+0.17
Agility
T-test (sec) 10.26 £ 0.75
Zig-Zag test (sec) 6.59 + 0.42
Slalom test (sec) 8.06 = 0.58
Muscle strength
Squat jump (cm) 31.16 +3.95
Counter movement jump (cm) 33.99 £4.27
Counter movement jump with arm swing (cm)  41.31 +5.48

The correlations and shared variances between the body composition and motor
abilities of handball players are presented in Table 3. The body mass index positively
correlated with the time achieved on sprint and agility tests (r = 0.52 — 0.61, R? = 0.27 —
0.37, p < 0.05). Further, a significant correlation was established between the percent of
body fat and scores obtained on sprint and agility tests (r = 0.52 — 0.66, R? = 0.27 — 0.44,
p < 0.05). The percent of muscle mass contributed to lower values on sprint and agility
tests, where the coefficient of determination ranged from 0.31 to 0.45 (0.001 < p < 0.05).
No significant relationships were established between body mass and motor abilities.
Moreover, a non-significant relationship was found between the body composition
variables and muscle strength (p > 0.05).

Table 3 The relationships and the influence of the body composition on basic motor
abilities in adolescent male handball players (n = 16).

Speed Agility Muscle strength
Sprint ~ Sprint  Sprint T Zig-Zag Slalom S CMJ CMJa
5m 10m 20m test test test
(s) (s) (s) (s) (s) (s) (cm) (cm)  (cm)
r 443 374 436 .345 .304 422 -203  -098 -.188
BM R? 196 139 190 119 .092 178 .041 .009 .013
p .086 153 .092 191 253 .104 454 .718 487
r 591 523 611 .542 547 531 -.308 -195  -.348
BMI R .349 273 373 .293 299 .281 .094 .038 121
p .016 .038 .012 .030 .028 .034 246 468 .186
r 627 594 660 544 519 543 -317 -209 -3%
PBF R?  .393 352 435 .295 .269 .294 .100 .043 155
p .009 015  .005 .029 .039 .030 231 437 131
r -.645 -590 -.668 -.572 -.554 -.609 420 .284 464
PMM R? 416 .348 446 327 .306 370 176 .080 215
p .007 .016 .005 .021 .026 .012 .106 .289 .070

BM — body mass; BMI — body mass index; PBF — percent of body fat; PMM — percent of muscle mass;
SJ —squat jump; CMJ — counter movement jump; CMJa — counter movement jump with arm swing
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4. DISCUSSION

This study aimed to assess the influence of the body composition on basic motor
abilities in junior male handball players. The body mass index and the percent of body fat
positively correlated with the time achieved on the speed and agility test, indicating that the
influence of the mentioned variables is negative. The percent of muscle mass contributed to
the better performance on the tests of linear and changes of direction speed. A
non-significant relationship was found between body mass and motor abilities. Contrary to
our expectations, body composition did not affect muscle strength.

Numerous studies have investigated the impact of body composition on physical
performance in handball (Ciplak et al., 2019; Dellagrana et al., 2010; Hammami et al.,
2018, Hammami et al., 2019; Kale & Akdogan, 2020; Molina-L6pez et al., 2020; Moss et
al., 2015; Visnapuu & Jurimée, 2009). The results of previous research indicate the
negative impact of BMI and PBF on the movement velocity of handball players (Ciplak et
al., 2019; Molina-Lopez et al., 2020; Moss et al., 2015; Spori$ et al., 2010). Spori$ (2010)
found a negative influence of PBF on sprint speed in professional players (r = -0.68, R? =
0.46, p < 0.01). Similar results can be found in the study of Ciplak (2019), where young
female players with higher values of PBF were reported to move slower (R? = 0.28). In
addition, more evidence can be found in the literature which confirms that body fat
contributes to poorer results on the speed tests. In a recent study (Molina-Lépez et al.,
2020) the correlation between body fat and time scores on the sprint test was as high as
0.71. Further, it was reported that BMI negatively affected sprint speed (r = 0.41, R>=0.17,
p <0.001) (Molina-Lépez et al., 2020). The results of a study conducted on a sample of 120
female players of similar age support the mentioned data, with a positive relationship
between the skin folds and the time score on the sprint test (Moss et al., 2015).

When it comes to the influence of body composition on the changes of direction of
handball players, the results obtained by Hammami (2018, 2019) concur with those of this
research. A positive correlation was found between PBF and the time achieved on the
agility tests (r = 0.44, p = 0.04) (Hammami et al., 2018). Moreover, a negative relationship
(r =-0.47, p < 0.001) between BM, BMI and agility was reported for a sample of male
handball players aged 13 to 18 (Hammami et al., 2019). On the contrary, it was indicated
that body mass had no significant influence on agility in senior handball players
(Hammami et al., 2018). Nevertheless, sprint speed and muscle strength were not affected
by body mass (Hammami et al., 2019). Notwithstanding the evidence that points to a
conclusion that body mass has a significant impact on motor abilities (Hammami et al.,
2019; Marangoz & Var, 2018; Moncef et al., 2012; Moss et al., 2015; Saavedra et al.,
2018), opposing data can be found in the scientific literature. Namely, Ciplak (2019)
assessed muscle strength with the counter movement jump and medicine ball throws, and a
non-significant correlation was found between the obtained results and body mass (p >
0.05). In the aforementioned study, it was pointed out that the relationship between body
mass and physical performance was non-significant (Molina-Lépez et al., 2020). The
findings of a study which investigated the influence of body composition on specific
handball movements also indicate that jump shot velocity is not affected by body mass
(Schwesig et al., 2016).

Contrary to expectations, body composition did not significantly affect the muscle
strength of handball players. Kale and Akdogan (2020) reported a non-significant relationship
between lean body mass and the jump height. Further, jump height was not influenced by
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the body mass index and percentage of body fat in senior handball players (Moncef et al.,
2012). The research conducted on a female sample, also showed that BMI has a non-significant
impact on muscle strength (Ciplak et al., 2019; Saavedra et al., 2018). The discrepancy between
the mentioned results leads to the conclusion that additional investigation is needed to
determine the influence of body composition on basic motor abilities in handball. The
findings of this study contain both expected outcomes and those opposed to our
assumptions. Therefore, some limitations, which potentially influenced the results, should
be emphasized. The present study was conducted only on male handball players aged from
15 to 20. Given the age range of the participants, it is likely that some players were in
puberty, while others have already emerged from the second phase of accelerated growth.
Furthermore, the impact of the position in the team should be taken into account, and
therefore, position-specific examinations are needed in the future.

5. CONCLUSION

The findings in this study indicate that body composition variables affect motor
abilities differently in a sample of junior male handball players. Body composition had no
influence on motor abilities, while body mass was the only variable with a non-significant
influence on sprint speed and agility. The body mass index and percentage of body fat had
a negative influence on linear and multidirectional velocity. Notwithstanding that the
muscle mass had a positive impact on the speed and agility, only a few studies examined
the influence of the mentioned components on agility in handball players. Given that many
activities in handball imply fast and sharp changes of direction, more research is needed in
order to determine the influence of body composition on agility. Future research could
examine the effect of muscle mass on the motor abilities of handball players after puberty.
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UTICAJ TELESNOG SASTAVA NA BAZICNE MOTORICKE
SPOSOBNOSTI RUKOMETASA

Cilj ovog istrazZivanja bio je da se ispita uticaj telesnog sastava na motoricke sposobnosti mladih
rukometasa. Uzorak ispitanika cinilo je 16 rukometasa, uzrasta od 15 do 20 godina. Merene
varijable telesnog sastava cinile su telesna masa, indeks telesne mase, procenat telesnih masti i
procenat misi¢ne mase. Merenje motorickih sposobnosti sprovedeno je testovima za procenu brzine
kretanja, agilnosti i miSicne snage. Statisticka analiza obuhvatila je deskriptivnu statistiku,
korelacionu analizu i regresionu analizu, kako bi se utvrdilo da li postoji uticaj odredenih varijabli
telesnog sastava na motoricke sposobnosti. Na osnovu dobijenih rezultata, utvrdeno je da indeks
telesne mase i procenat telesnih masti negativno uticu na brzinu pravolinijskog kretanja i brzinu
promene pravca kretanja (r = 0,52 — 0,66, R? = 0,27 - 0,44, p < 0,05). Procenat miSiéne mase
doprineo je boljim performansama rukometasa na testovima za procenu brzine i agilnosti (-0,55 <r
< -0,67, R2 = 0,31 - 0,45, p < 0,05). Izmedu telesne mase i motorickih sposobnosti nije utvrdena
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znacajna povezanost, kao Sto ni jedna komponenta telesnog sastava nije znacajno uticala na misicnu
snagu rukometasa (p > 0,05). Ovim istraZivanjem utvrdeno je da gojaznost doprinosi sporijem
kretanju, za razliku od misicne mase koja cini rukometase brzim, kako prilikom pravolinijskog, tako i
prilikom nepravolinijskog kretanja. Uticaj telesnog sastava na ispoljavanje miSicne snage je
potrebno dodatno ispitati, kao i uticaj telesne mase na specificne motoricke kretnje u rukometu.

Kljuéne reci: telesna kompozicija, snaga, brzina, agilnost
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Abstract. Emotional intelligence (El) is considered to be an important parameter in the
world of sports, as it affects the athletic performance and wellbeing of athletes. The purpose
of this study was to examine EIl in athletes of Acrobatic gymnastics (ACROGYM).
Furthermore, potential differences in El that may be associated with athletic profile (age,
years of participation in ACROGYM, number of competitions, competition category) were
investigated. In total, 95 acrobatic gymnasts, 9-18 years old (15.92 + 3.17 years)
participated voluntarily. The athletes’ EI was assessed with the Emotional Quotient
Inventory-Youth Version (EQ-i: YV), culturally adapted for the Greek population.
According to the results, the ACROGYM athletes presented high levels of EI. However, the
correlation analyses revealed that the association between the athletes’ profile and scores on
El scales was not statistically significant (p >.05). The t-tests and the MANOVAs applied
showed no statistically significant differences in the EI subscales associated with gymnasts’
(@) participation in national competitions (p > .05); (b) frequency of training sessions per
week (p > .05); (c) (not) being a member of a duet or a trio (p > .05); (d) position in the
group (base, middle, top). It can be concluded that Greek acrobatic gymnasts present high
levels of El regardless of their age, their sport's experience or their level of performance.
Moreover, neither their participation in a group nor their role in it seem to differentiate the
dimensions of EI. Nevertheless, further research is needed in order to shed more light
into El in gymnastics.
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1. INTRODUCTION

Emotional intelligence (EI) is the ability of individuals to recognize and understand
both their own emotions and the emotions of others, control them and to use the
information derived from them to guide their behavior (Brody, 2004). Emotion management
outcomes are highly related to EI (Bahrololoum, Hassani, Bandeli &Akbari, 2012; Lane,
Thelwell & Devonport, 2009) as El plays an important role in reducing aggressive behaviors
(Garcia-Sancho, Salguero, & Fernandez-Berrocal, 2014), job performance (Fox & Spector,
2000), social life (Chan & Mallett, 2011; Goleman, 1995; Lane et al., 2010; Meyer &
Fletcher, 2007; Mavroveli et al., 2009; Saarni, 1999; Schutte et al., 2001) and well-being
(Cabello & Fernandez-Berrocal, 2015).

Regarding sport, there is a growing interest in EI. Numerous authors state that sports
offer a significant context, in which several aspects of El are being developed (Allen &
Laborde, 2014; Arikan, 2020; Bar-On, 1997, 2006; Bukaliya & Rupande, 2015; Petrides,
Gomez &Perez- Gonzalez, 2017); whereas, research shows that athletes present higher EI
levels than non-athletes (Rani, 2019; Singh, Singh & David, 2020; Szabo & Urbén,
2014). Furthermore, since El contributes to the reduction of negative emotions (Laborde,
Dosseville & Allen, 2016; Mikolajczak, Menil &Luminet, 2007; Mikolajczak & Luminet,
2008; Walton, Keegan, Martin & Hallock, 2018), its importance for athletic performance
is undoubtedly recognized (Akelaitis & Malinauskas, 2018; Ciarrochi, Forgas, & Mayer,
2001; Nielsen et al., 2013; Weinberg & Gould, 2010). Several researchers argue that it is
important for athletes to recognize, understand, control, and manage their emotions
(Crombie, Lombard & Noakes, 2009; Magrum, Waller, Campbell & Schempp, 2019),
and be able to make better decisions (Campo et al., 2017; Laborde, Guillén & Mosley,
2016; Laborde, Guillén & Watson, 2017; Petrides et al., 2017). Indeed, athletes with
higher ElI have been found to control their emotions better in stressful situations
(Laborde, Dosseville, Guillén, & Chavez, 2014a), respond better to repetitive periods of
strenuous exercise (Lane & Wilson, 2011) and perceive problems in their sports as
learning opportunities (Jahroni & Ghaleh, 2015).

Nevertheless, the existing research on potential El differences among athletes from
different sport types and/or with different athletic profiles is limited and provides
contradictory data, so far. In some studies it has been found that athletes from different
types of sport present similar El levels (Bal, Singh, Sood & Kumar, 2011; Laborde et al.,
2017); whereas, there are other studies showing significant differences between team-
and individual sports in specific aspects of El, such as psychological skill and motives
(Kajbafnezhad et al., 2011; Sudheesh, 2020). Regarding the association of the athletic
profile with El, research is quite limited. There is some evidence supporting the
superiority of elite athletes, compared to novices in some sports (canoe; track and field;
football; taekwondo; tennis) (Arribas-Galarraga et al., 2019; Castro-Sanchez et al., 2018;
Saies et al., 2014), but these findings cannot be generalized to other sports. Laborde,
Dosseville, Guillén, and Chavez (2014b) found that the frequency and the duration of
athletic involvement are more relevant to EI growth than years of participation. However,
Laborde, Guillén and Watson (2014) found the opposite.

Acrobatic gymnastics (ACROGYM) is a gymnastics discipline in which the athletes
cooperate to execute difficult gymnastics elements while being synchronized, and
performing dance steps, acrobatic pyramids, jumps, etc. They present their gymnastic
routines in duets or groups, in which each athlete has a different position/role, according
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to their individual features and abilities. In more detail, duets are made up of a base and a
top. Women's groups are comprised of a base, a middle, and a top partner and men's
groups have a base, two middle and one top partner. Bases are generally older athletes
that display strength and balance; tops are younger athletes and display flexibility and
agility; middles are often required to show a combination of all attributes. ACROGYM is
a highly demanding sport requiring among others, body control, balance, strength,
courage, and trust between the members of group. It is obvious that EIl is important in
ACROGYM; however, to our knowledge studies addressing EI in gymnastics and in
particular in acrobatics have not been published. Thus, the purpose of this study was to
examine EIl in athletes participating in ACROGYM and to investigate potential EIl
differences that may be associated with their athletic profile.

2. METHOD
2.1. Participants

In total, 95 acrobatic gymnasts, who were members of seven gymnastics clubs from
different areas in Greece, volunteered to participate in this study. Among them, 91 were
females and 4 males, and their age ranged between 9 and 18 years (M=15.92 + 3.17 years).

2.2. Measures

The athletes’ EI was assessed with the Emotional Quotient Inventory-Youth Version (EQ-
i YV, Bar-On & Parker, 2000), culturally adapted to the Greek population (David-
Spanopoulou, 2020). The EQ-i: YV is a 60-item self-report tool that is based on the Bar-On
Emotional Quotient Inventory (EQ-i, Bar-On, 1997) and aims at measuring El in youth
between 7 and 18 years old.

The EQ-i: YV consists of five scales that represent different EI dimensions: the
intrapersonal dimension (including emotional self-awareness, assertiveness, self-regard,
self-actualization, independence); interpersonal dimension (including empathy, social
responsibility, interpersonal relationship); adaptability (including reality testing, flexibility,
problem solving); stress management (including stress tolerance, and impulse control); and
the general mood (including optimism and happiness). Each item is scored on a four-
point Likert scale (1 = Very Seldom or Not True for Me, 4 = Very Often or True for Me).
The scores of the items that constitute each scale are summed up and the scale total score
is calculated. Moreover, a total EI quotient (EQ) is provided. High scores indicate a better
level, while low scores indicate a lower level (Ferrandiz, Herndndez, Bermejo, Ferrando
& Séinz, 2012).

The internal consistency of the Greek version of the EQ-i: YV is excellent, ranging
from .87 to 0.90 (David-Spanopoulou, 2020). In the present study, the values of
Cronbach's o for the EQ-i: YV revealed satisfactory reliability for the Interpersonal
Dimension (o = .76), Adjustment (o = .80), General Mood (0. = .82) and Positive Impression
(oo = .70). However, item 28 and items 3 and 39 were deleted for a satisfactory level of
reliability to be achieved for the Intrapersonal dimension scale (o= .73) and the Anxiety
scale (o =.72), respectively.

Apart from their El, information about the athletes’ age, as well as their athletic profile
was gathered via a questionnaire that the athletes filled. Data regarding the participants’
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athletic profile included years of participation in ACROGY M; the number of competitions,
competition category, participation in national competitions, frequency of training sessions
per week, participation in duets or trios, and position in the group (basis, middle, top).

2.3. Procedure

Data collection started in February and was completed in April 2021. Initially, an
informative online meeting was held, during which the researcher group informed the
coaches of the teams about the purpose and procedure of the research. Due to
COronaVlirus Disease 19 pandemic [COVID-19, as defined by the World Health
Organization (WHO) in February 2020], and the restrictions in Greece, communication
with the coaches was conducted via e-mail or telephone. Then, the consent statement
form and the EQ-i: YV was uploaded to an online platform (Google forms), and after the
approval of the coaches and parents of the athletes, the questionnaires were administered
to the athletes through social networks. The average time needed for the participants to
fill in the questionnaires was 10min and the use of personal means with internet access
facilitated the process of data collection in an environmentally friendly way.

2.4. Statistical analysis

First, the participants’ descriptive data regarding their demographic characteristics,
athletic profile and responses to the EQ-i: YV were calculated. Then, Cronbach's o was
computed to check the internal consistency of the questionnaire. Then, correlations
between the athletes’ age, years of participation in the ACROGYM, number of
competitions, and the ACROGYM competition category (A, B1, B2, C, D, E) with their
scores on the EQ-i: YV were computed, using Pearson’s r or Spearman’s p correlation
coefficient, depending on the type of variables. Cohen’s (1988) cut-offs were used to
estimate the strength of the statistically significant correlations.

The participants were classified into sub-groups according to whether (a) they had (or
not) participated in national competitions, (b) they participated in fewer (or >) than three
training sessions per week, (c) were members of duets or trios or participated in a team
without executing routines in duets or trios. Potential differences between them in the
components of El were examined using independent samples t-tests and multivariate analyses
of variance, respectively. Finally, gymnasts who were members of duets or trios (n= 78) were
classified into three groups according to their position/role in the group (basis, middle, top).
Differences between them in the components of El were examined using multivariate
analyses of variance. For the above analyses, the IBM SPSS 25.0 software package was
used for all data analysis, while the level of statistical significance was set at 0.5.

3. RESULTS

The descriptive statistics of the gymnasts’ profile are presented in Table 1, whereas
their scores in the EQ-i: YV are presented in Table 2. Starting with the correlation
coefficient indexes that were computed, Pearson’s r revealed that the correlation between
the athletes’ age, the years they participated in AG, and the number of competitions they
took part in with El scales was not statistically significant, (p>.05). The correlation
between the years of participation in AG and the adaptability was the only exception
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found with a weak statistical significance (r= 27.3, p= .007). Spearman’s p that was
computed between the athletes’ competition category and EI scales did not show a
statistically significant correlation (p > .05).

Table 1 Descriptive statistics (M, SD, %) of the participants’ characteristics

Age

Years of participation in ACROGYM

Number of competitions
Competition category (%)

A
B1
B2

C

D

E

Participation in national competitions

(%)

Training sessions per week (%)

Members of duets (%)
Members of trios (%)

Not a member of a group (%)

15.92 +3.17
8.09+ 3.76
3.11+3.16

6%

18%
10%
38%
18%
10%
63%

25%
75%
22%
60%
18%

Moreover, according to the t-test and the MANOVAS, there were no statistically
significant differences on the EI scales associated with (a) participation in national
competitions (p > .05); (b) frequency of training sessions per week (p > .05); (c) being a
member of a duet, a trio or not (p > .05). Similarly, in the subsample of participants who
were members of groups, no statistically significant differences were detected due to the

position (base, middle, top) of the athlete in the group.

Table 2 Means and standard deviations of acrobatic gymnasts on the EQ-i: YV subscales

Intrapersonal Interpersonal Adaptability  Stress General

Dimension  Dimension Management ~ Mood
Total sample 11.62+2.94 41.84+3.38 31.59+3.98 22.79+5.03 43.83%5.29
National  Non-participants 11.03+2.72 41.77+2.82 30.83+3.47 23.00£5.10 43.63+5.32
competitions _Participants 11.97+43.04 41.88+3.70 32.03+4.22 22.67+5.03 43.95+5.31
Acrobatics  DUetS 11.00£2.64 42.24+3.08 31.00+4.02 22.24+4.44 43.90%5.30
Trios 11.95+3.19 42.0243,67 32.33+4.00 22.3545.05 43.6024.72
groups Non- participants 11.29+2.34 40.76+2.61 29.82+3.38 24.944539 43.74%5.12
Positionin B85IS 12.09+3.13 42.28+351 32.05+4.07 22.65+4.78 43.75%5.46
Middle 10.90£3.13 41484370 32.76+3.71 22.81+4.72 43.67%5.37
group Top 11.64+2.73 42.36+3.32 30.57+4.24 20.57+5.02 43.93%5.36
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4. DISCUSSION

The purpose of this study was to examine EI in athletes participating in ACROGY M.
Our main findings were that the acro gymnasts present high levels of EI; however, El
does not associate with any feature of their athletic profile.

Regarding the gymnasts’ athletic profile, according to our results, no element (years of
participation in ACROGYM, number of competitions, competition category) correlated
with El. Those findings are contrary to those of other studies, who report that elite athletes
present higher levels of EI components (empathy, emotional recognition, emotional control
and regulation) (Chakarvati & Lal, 2016; Crombie et al., 2009; Laborde, Brill, Weber, &
Anders, 2011; Laborde, You, Dosseville & Salinas,2012; Lane et al., 2009; Mikolajczak et
al., 2007; Perlini & Halverson, 2006; Saies et al., 2014; Zizzi, Deaner, & Hirschhorn,
2003). Similarly, there was no association between the number of training sessions per
week and the athletes’ EI level. This is in agreement with Guillen and Laborde (2014), who
found that practice frequency is not associated with EIl, and argue that the key component is
practice duration. Nevertheless, in the current study, data regarding practice duration were
not gathered.

Since the requirements for teamwork increase in acrobatic routines in duets and trios,
the potential El differences of gymnasts who participate (or not) in duets or trios were
examined. However, statistical analyses did not reveal any differences between the
gymnasts. Nevertheless, previous researchers noted that team sport athletes are involved
with their teammates, spending time training together (Kajbafnezhad et al., 2011);
however, they present high emotional management (Castro-Sanchez et al., 2018) and
higher rates of emotional self-regulation and sociability than individual sport athletes
(Petrides, 2009).

Even though in this study no significant differences were detected among acrobatic
athletes due to their athletic profile, the high levels of their EI should be taken into
consideration. Similar values were observed in previous studies, which found that the
ability of the athletes to use and control their motions and other components, social skills,
self-awareness, empathy, emotional stability, altruistic behavior as well as adaptability and
psychosocial function were higher in athletes than non-athletes (Rani, 2019; Rutkowska &
Bergier, 2015; Singh et al., 2020; Szabo & Urbén, 2014).

Nevertheless, the fact that the scale of general mood, which reflects the participants’
optimism and happiness, presented the lowest values should be noted. This finding can be
attributed to the period in which this study was conducted, which was during the second lock-
down due to the COVID-19 pandemic. In two studies conducted in 2020 it was revealed that
the pandemic negatively affected the mood of handball players and the quality of sleep in
soccer players. In both studies the findings were attributed to perceived fatigue’s level,
depression and stress that were caused by negative lifestyle changes (lower levels of physical
exercise, higher consumption of alcohol, other abusive behaviours, etc.) (Mon-L6pez, Garcia-
Aliaga, Bartolomé & Solana, 2020; Mon-L6pez, de la Rubia Riaza, Hontoria Galan & Refoyo
Roman, 2020).

To our knowledge, this is the first study shedding light into El in acrobatic gymnasts.
However, there are some limitations that should be considered when interpreting the results.
To start with, as mentioned before, data collection was conducted during the COVID-19
lockdown, which means that the participants’ routine was involuntarily altered. Moreover,
among the participants there were only 4 males; thus, potential gender related differences
could not be investigated.



Emotional Intelligence in Acrobatic Gymnastics 129

5. CONCLUSIONS

Summarizing the aforementioned, Greek acrobatic gymnasts present high levels of El
regardless of their age, their experience in this sport, or their level. Moreover, neither
their participation in a group nor their role in it seems to differentiate the dimensions of
El. However, ACRO gymnasts presented low scores on the scale of general mood, which
may be due to the negative impact of the pandemic of COVID-19 on their lives. Although
this study provides useful information about El in acrobatic gymnasts, further research
after the end of the pandemic will shed more light on EI, which is an important factor
affecting not only the athletes’ performance but also their well-being.
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EMOCIONALNA INTELIGENCIJA U AKROBATSKOJ
GIMNASTICI: KOLIKO JE VAZAN PROFIL SPORTISTE?

Emocionalna inteligencija (El) smatra se vaznim parametrom u sportskom svetu, s obzirom na to da
uti¢e na sportske performanse i dobrobit sportista. Cilj ovog istrazivanja bio je da se analizira EI
sportista koji se takmice u akrobatskoj gimnastici (ACROGYM). Potencijalne razlike u El koje se mogu
povezati sa profilom sportiste (godine starosti, godine bavljenja ACROGYM, broj takmicenja na kojima
je sportista ucestvovao, rang takmicenja) takode su analizirane. Ukupno je 95 akrobatskih
gimnasticara, starosti 9-18 godina (15.92 + 3.17 years), dobrovoljno ucestvovalo u istrazvanju.
Njihova El analizirana je uz pomoé EQ-i: YV upitnika, koji je prilagoden populaciji grckih sportista.
Kod ACROGYM atleticara uoceni su visoki nivoi El. Uprkos tome, korelaciona analiza je utvrdila da
korelacije izmedu profila sportista i vrednosti na EI nisu bile statisticki znacajne (p >.05). T-testom i
MANOVA analizom nisu utvrdene statisticki znacajne razlike za El podskale za (a) ucesée na
nacionalnim takmicenjima (p > .05); (b) broj treninga nedeljno (p > .05); (c) (ne)ucestvovanje u dublu
ili triu (p > .05); (d) mesto u timu prilikom ekipnog nastupa. Moze se zakljuciti da gréki akrobatski
gimnasticari imaju visoke nivoe EI uprkos njihovim godinama starosti, iskustva u sportu, i Sportskih
performansi. Ni njihovo ucesée u timskim nastupima ni njihova uloga u timu ne uticu na razlike u
dimenzijama EI. Ipak, dalja istrazivanja su neophodna kako bi se bolje razumela uloga El u gimnastici.

Klju¢ne re¢i: ACROGYM, Emotional Quotient Inventory test emotivne inteligencije, raspolozenje,
nivo sportskih performansi
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Abstract. This study aimed to determine the effects of two training methods on the
strength and mobility of trunk muscles in primary school girls. The sample of
participants included 596 girls aged 11 to 15. The participants were randomly assigned
to two groups: 1) an experimental group (n = 314) that performed a functional training
(FT) program; 2) a control group (n = 282) that performed regular Physical Education
(PE) classes. The experimental program was implemented during regular PE classes
over a period of 16 weeks, where 3 training sessions were conducted per week, lasting 45
minutes each. The FitnessGram battery of tests was used to estimate the strength and
mobility of trunk muscles at the initial and the final measurement. The following tests
were used: Curl up, Incline push-ups, and dynamic and static Trunk lift tests. The results
of the two-factor ANOVA showed significant (p < 0.001) improvements in each test for
both groups. The magnitude of the effect size ranged from medium to large and differed
between the methods in all tests except for abdominal muscle strength. These findings
indicate that both training programs are beneficial for developing trunk muscle strength
and mobility in primary school girls. Future research should consider investigating
differences between the methods in primary school students.

Key words: functional training, physical education, elementary school, core muscles, students

1. INTRODUCTION

As a curricular subject focused on physical development and health, physical education
represents an integral part of the education system (Milanovic & Radisavljevic-Janic,
2018). The main goals of physical education (PE) include promoting health in primary and
secondary education (Coledam et al., 2018). In this regard, the previous research has
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demonstrated that PE classes increase daily physical activity (Pate, O’Neil & Mclver,
2011) and moderate to vigorous activities (Chen, Kim, & Gao, 2014). Moreover, physical
education interventions were associated with increases in fundamental motor skills
regardless of the frequency or duration of PE classes (Garcia-Hermoso et al., 2020).

In addition to the mentioned benefits of PE classes, the positive effects of functional
training have been reported in the literature. Over the last decade, functional training has
become a globally applicable training method, considered by many to be a better alternative
than traditional resistance training for the development of muscle strength (Weiss et al.,
2010). What is more, functional exercises are defined as the work performed against
resistance to the intention that the generated force directly benefits the activities of daily
living and sports-related movements (Kreamer et al., 2002). Moreover, functional exercises
are designed to specifically improve activities in everyday life (Beckham & Harper, 2010) by
stimulating the neuromuscular system through multi-joint and multi-planar movements
(Boyle, 2004). In practical terms, functional training involves a host of ballistic movements,
manifested through strength and agility exercises with training tools such as resistance bands,
medicine balls, and unstable surfaces (Ives & Shelley, 2003).

Notwithstanding, the definitions and the utilization of functional training greatly vary
in the existing literature. Furthermore, experimental research carried out in order to
establish the benefits of functional training is specifically focused on improving functions
in older adults and military personnel (Aragdo-Santos, de Resende-Neto & Me, 2020;
Guler, Tuncel, & Bianco, 2021; Haddock et al., 2016; Liu et al., 2014; O’Connor et al., 2017;
Shaikh & Mondal, 2012). Contrary, limited data is available regarding the effects of
functional training on fundamental motor skills in youth. Functional training was reported to
be more effective than traditional training for improving movement quality and fitness
performance in school-age girls (Liao, Li, & Wang, 2019). Further, after 16 weeks of an
experimental program, Markovi¢ (2015) reported better improvements in muscle strength in
primary school students who performed functional exercises compared to those who attended
regular PE classes. In the latest study, Branco et al. (2021) investigated the effects of
functional and sports training programs on overweight adolescent girls. However, the results
have shown no significant differences between the methods since both physical activity
models were effective in improving obesity-related health parameters (Branco et al., 2021).

With insufficient data regarding functional training and primary school students,
opposite statements were made by the aforementioned authors. The claims differ when it
comes to the research conducted on various populations. Despite the evidence in favor of
functional exercise (Da Silva-Grigoletto et al., 2019; de Resende-Neto et al., 2021; Yildiz,
Pinar, & Gelen, 2019), numerous authors doubt its superiority over traditional principles
(Aragao-Santos et al., 2018; Bonney, Ferguson, & Smits, 2017; Branco et al., 2020;
Mcweeny, Boule, Neto, & Kennedy, 2020).

Based on the above mentioned, it is evident that further research is needed in order to
determine the impact of functional training on morphological characteristics and
fundamental motor skills, especially in youth. Therefore, this study aimed to examine the
effects of functional training and traditional PE classes on the strength and mobility of
trunk muscles in elementary school girls.

2. METHODS
2.1. Study design

A design of two groups, a pretest-posttest, randomly controlled trial, was used in this
study. In randomized order, participants were assigned to two groups: 1) an experimental
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group (n = 314) which performed a functional training (FT) program; 2) a control group (n
= 282) which performed regular PE classes. Randomization was done using Excel
software. The experimental program lasted 16 weeks and was implemented during regular
PE classes. Each week of the program consisted of 3 training sessions, lasting 45 minutes
each. Before the beginning of the program, the initial measurement was carried out by
qualified specialists. After the intervention, the same testers conducted the final
measurement using the same order and procedure as during the initial measurement.

2.2. Participants

This study included 596 elementary school female students. All participants were
students of the 5th to 8th grade, aged 11 to 15. Exclusion criteria were adopted to ensure the
participants' physical status. Participants were excluded from the study if they were
regularly involved in any sports-related programs 2 times or more per week. Further, if a
student had any injury, surgery or functional limitation that would affect the health status
and the experimental procedure, she would be prevented from participating. In addition,
any student previously advised to avoid muscular strain by a health professional regarding
any contraindications was excluded.

All participants and their parents/guardians were informed about the experimental
procedures, and provided written informed consent prior to participation. The method was
approved by the Ethics Committee of the Faculty of Sport and Physical Education with all
procedures conducted in accordance with the Declaration of Helsinki.

2.3. Procedures
Measurement of anthropometric characteristics

Measurements of body height were carried out with an anthropometer to the nearest
0.1 cm (anthropometer according to Martin). Body composition parameters were collected
using an electronic scale (HBF-511B-E; Omron Healthcare) to the nearest 0.1 kg while
participants were barefoot, wearing the clothes they practice in (Puraskovi¢, 2001). The
anthropometric characteristics of the sample are presented in Table 1.

Table 1 Anthropometric characteristics of the Functional Training group (n = 314) and the
Physical Education group (n = 282).

Sample characteristics =0 & Crade 7 g
Functional Training group
Body height (cm) 150.14 £8.57 157.30+6.33 160.23 +6.35 166.70 +8.00
Body mass (kg) 4107825 4496+697 51.72+8.95 56.80+10.11
Body mass index (kg/m?) 18.14+291 18.19+287 20.07+280 20.35+259
N 64 89 101 60
Physical Education group
Body height (cm) 154.02 +6.61 156.12+6.19 161.57+7.13 164.23+8.04
Body mass (kg) 43.67+9.27 43.03+8.27 5248+9.22 53.61+9.61
Body mass index (kg/m?) 1826 +2.75 1758+2.69 20.06+3.11 19.76+2.48

N 61 90 79 52
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Muscle strength and mobility testing

To evaluate the strength and mobility of trunk muscles, the subtest from the FitnessGram
battery of tests was used. The FitnessGram represents a multi-component standardized
method which is a commonly used tool for assessing physical fitness in primary and
secondary students. It is used to assess three general components of health-related physical
fitness: aerobic capacity, musculoskeletal fitness, and body composition. The FitnessGram
battery of tests, which has shown considerable validity (Morrow, Martin, & Jackson, 2010),
encompasses musculoskeletal fitness, including muscle strength, muscular endurance, and
flexibility (Meredith & Welk, 2010).

The tests, both initial and final, were conducted following the instructions provided in the
Manual (Meredith & Welk, 2010). The method was previously described and used to assess
muscle strength and mobility in primary school boys (Markovi¢, 2015).

The participants performed the following tests:

1. Curl up test - abdominal muscles strength (AMS);

2. Trunk lift test (dynamic) - lower back muscles strength (LBMS);

3. Incline push-ups - upper body strength (UBS);

4. Trunk lift test (static) - thoracic spine mobility (TSM).

Functional training program

The intervention program was conducted over 16 weeks. Each week of the intervention
program included three training sessions lasting 45 minutes. Training sessions consisted of
three phases: the warm-up phase, the main phase, and the cool-down phase.

The purpose of the warm-up phase was to adequately and gradually prepare participants for
the workload and intensity of the main phase. Therefore, at the beginning of every training
session, all participants in the FT group underwent a 10 min warm-up consisting of
moderate-intensity jogging, static and dynamic stretches, and shaping exercises. The main
phase consisted of three to five functional exercises, predominantly focused on developing
trunk muscle strength and mobility. The exercises were performed in three sets, with the
training volume presented in seconds. Each set was followed by a 30 second period of rest.
Completing the exercises in the main phase lasted approximately 30 minutes, where the
exercises were performed both with and without training tools. The equipment used during the
intervention period included pilates bands, power bands and medicine balls. An example of the
main training phase design for one week is presented in Table 2. The primary goals of the

Table 2 The example of exercises performed in the main training phase during 1 week in
primary school girls.

Main phase 1 Main phase 2 Main phase 3
Elbow plank Plank on a medicine ball Side elbow plank
Split squat with Kneeling push-ups Split squat with
power band pull with a medicine ball overhead band pull
Exercise Glute bridge with Deadbu Lunge with
a medicine ball g trunk rotation
Bodyweight Trunk rotation with Deadlift with
single leg deadlift a powerband powerband
Sets (n) 3 3 3
Duration (sec) 30-45 30-45 20 - 60

Rest (sec) 30 30 30
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cool-down phase were to reduce the heart rate and to lower the body temperature. The
cool-down phase represented the last part of each training session, lasting approximately 5
minutes including low-intensity aerobic exercise with stretching and breathing exercises. The
stretching exercises involved maintaining a given position for 10 to 15 seconds.

2.4. Statistical analysis

All statistical analyses were performed using the Statistical Package for the Social
Sciences (v20.0, SPSS Inc., Chicago, IL, USA). The results are presented as Mean + SD.
The Kolmogorov-Smirnov test confirmed the normality of the data. The changes in
strength and mobility of trunk muscles were compared over the training period for both
groups using a two-factor (group x time) univariate analysis of variance (ANOVA). The
magnitude of the effect size (ES), represented by the partial Eta squared (i,%), was
interpreted as: small (< 0.01); medium (0.01 - 0.14); large (> 0.14) (Cohen, 1988). All
p-values less than 0.05 were considered significant for a 95% probability level.

3. RESULTS

The results obtained on the initial and the final measurements are presented in Table 3. The
effects of the Functional training program and Physical Education classes on the strength and
mobility of the trunk muscles in primary school girls are presented in Table 4. The F value,
statistical significance, and effect sizes were calculated for each test in both groups. A
combined analysis of variance (ANOVA) showed that both training methods had a significant
effect on muscle strength and mobility in adolescent girls. Both training methods had a large
positive effect (p > 0.001) on abdominal muscle strength, since the partial Eta squared reached
.234 and .151. Further, the impact of functional exercises on lower back muscle strength was
large, whereas the impact of PE classes was found to be medium. The improvements in upper
body strength were also large in the FT group, while a medium positive effect was obtained in
the PE group. However, a more significant positive effect on thoracic spine mobility was
achieved in the PE group compared to the FT group (ny? =.090 vs. n,2=.190).

Table 3 Outcome measures, presented as Mean = SD, for each grade in the Functional
Training (FT) group (n = 314) and the Physical Education (PE) group (n = 282).

5th 6th 7th 8th
Initial Final Initial Final Initial Final Initial Final

Measure

FT group
AMS (n) 13.58+2.86 18.83+2.93 17.75+4.16 22.72+4.50 20.93+3.39 25.84+3.76 21.47+3.30 27.15+3.13
LBMS (n) 17.84+3.32 24.06+3.87 33.98+4.45 40.18+4.91 34.31+9.18 40.45+8.82 34.0545.79 40.53+6.24

UBS (n) 8.08+2.85 13.20+2.90 11.27+4.47 16.04+4.81 12.53+3.39 16.81+3.74 11.98+4.10 16.90+4.07
TSMOB (cm) 13.36+2.73 14.93+2.94 19.69+5.65 21.38+6.21 19.89+5.13 21.45+5.40 17.50+3.78 19.48+3.89
PE group

AMS (n) 19.3043.65 21.52+4.25 19.79+3.62 22.93+3.97 18.08+3.53 19.91+3.93 21.27+4.20 23.60+4.10
LBMS (n)  31.69+8.53 34.21+9.04 37.86+5.56 41.24+5.54 32.6245.75 34.63+6.12 34.13+5.77 36.87+5.85
UBS (n) 13.08+4.08 15.25+4.24 14.22+4.37 16.44+4.63 12.32+3.71 13.82+3.53 13.50+2.95 14.85+3.16
TSMOB (cm) 23.07+1.54 23.99+1.52 24.32+3.81 25.34+4.33 19.80+3.24 20.41+3.35 16.68+3.64 17.53+3.68
FT - Functional training; PE - Physical Education; AMS - abdominal muscles strength;
LBMS - lower back muscles strength; UBS - upper body strength; TSMOB - thoracic spine mobility
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Table 4 The effects of training methods on strength and mobility of trunk muscles in
primary school girls.

ANOVA (group x time)

Measure F Sig. 1 Magnitude

Functional Training group

AMS 32.460 >0.001 234 large

LBMS 29.688 >0.001 219 large

UBS 18.362 >0.001 .149 large

TSMOB 10.280 >(0.001 .090 medium
Physical Education group

AMS 16.749 >0.001 151 large

LBMS 12.931 >(0.001 122 medium

UBS 10.701 >0.001 .103 medium

TSMOB 22.087 > 0.001 .190 large

AMS - abdominal muscles strength; LBMS - lower back muscles strength; UBS - upper body strength;
TSMOB - thoracic spine mobility; F - F statistic; Sig. - significance; ny?- partial Eta squared.

4, DISCUSSION

This study investigated the effects of two different training methods on the strength and
mobility of trunk muscles in primary school girls. After 16 weeks of the experimental
program, significant improvements were observed in both groups. The magnitude of the
ES ranged from medium to large, indicating that functional and traditional exercises in PE
classes contributed considerably to the development of trunk muscle strength and mobility.
However, the impact of training methods mainly differed depending on the muscle groups.

Functional training is a form of physical exercise that is explained by neuronal complexity
and higher demands of the central nervous system. The higher the central nervous system
demands, the more functional movement is performed (Shaikh & Mondal, 2012). Therefore,
the training method is based on complex exercises to prepare the body for everyday challenges,
and sports performance (Feito, Heinrich, Butcher, & Poston, 2018). To our knowledge, there is
a lack of research regarding functional training and trunk muscles although most complex
exercises cannot be performed without activating those muscle groups.

Notwithstanding that the effects of functional training have been examined in various
populations, different claims can be found in the existing literature. When the effects of
sports training and functional training were investigated, both training methods effectively
improved muscle strength and aerobic fitness in overweight boys and girls (Branco et al.,
2021). Further, there was no statistically significant difference in maximal isometric strength of
the trunk muscles between females who performed functional and traditional training (Da
Silva-Grigoletto et al., 2019). Regarding the effects of resistance training, the results of some
studies also indicate that functional training is not superior to traditional resistance training
in adolescents and adults (Branco et al., 2020; Mcweeny et al., 2020). In addition, it was
determined that there was no difference between the two interventions when the effects of
functional training were examined in 14-year-old girls with Developmental Coordination
Disorder (Bonney et al., 2017).

Contrary to the previous research, there are studies that highlight the advantages of the
functional training method over traditional exercises used in PE classes. Namely,
performing functional exercises improved movement quality and fitness performance in
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primary school girls compared to traditional exercise (Liao et al., 2019). Markovi¢ (2015)
found functional training to be more effective for the motor development of primary school
students compared to PE classes. Further, functional training proved more effective than
traditional physical fitness for the daily activities and quality of movement patterns in
sedentary older women (de Resende-Neto et al., 2021). In addition to the impact on motor
abilities, Bogdani and Pano (2021) pointed out that functional training had a more
significant contribution to the reduction of body fat parameters. However, both traditional
and functional training produced significant improvements in body composition.

Besides the fact that there is a lack of scientific data regarding functional training and
trunk muscles in primary school students, the inconsistency of existing data prevents the
generalization and formation of practical guidelines. However, several shortcomings of
this study need to be pointed out. The sample consisted of girls who were not involved in
any extracurricular physical activities; hence it could be expected that any form of physical
activity would contribute to the development of muscle performance. Secondly, the impact
of the training methods was investigated only on trunk muscles, although both training
methods are known to involve multi-joint exercises, which contribute to the development
of these muscle groups. Therefore, it is preferable to compare the effects of the training
methods on upper and lower limb muscles. Further, future research should consider
comparing the effects of functional and traditional training methods on different motor
abilities, such as agility and aerobic endurance. Conclusively, sport-specific examinations
are needed in the future, considering that the effects of training methods might differ in
girls involved in different sports (e.g., volleyball, tennis), where such data might be useful
for the coaching staff.

5. CONCLUSION

The findings in this study indicate that both training methods can be beneficial for the
development of trunk muscle strength and mobility in school-age girls. It can be concluded
that functional exercises also represent an adequate tool for improving the abilities of
fundamental muscle groups. Therefore, physical education teachers could implement a
functional training method in PE classes when the goal is to develop the strength and
mobility of the trunk muscles in older female primary school students. To adopt functional
training as the primary method in PE classes, additional research is needed.
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FUNKCIONALNI TRENAZNI PROGRAM
1 CASOVI FIZICKOG VASPITANJA:
ANALIZA UTICAJA NA FIZICKE AKTIVNOSTI
UCENICA STARIJIH RAZREDA OSNOVNE SKOLE

Cilj ovog istrazivanja bio je da se utvrde efekti dva razlicita programa treninga na snagu i
pokretljivosti misi¢a trupa kod devojcica starijeg Skolskog uzrasta. Uzorak ispitanika cinilo je
ukupno 596 devojcica, uzrasta od 11 do 15 godina. Uzorak ispitanika nasumicno je podeljen u dve
grupe: 1) eksperimentalna grupa (n = 314), koja je sprovodila funkcionalni trenazni (FT) program; 2)
kontrolna grupa (n = 282) koja je sprovodila regularne casove fizickog vaspitanja. Eksperimentalni
program sproveden je tokom regularnih casova fizickog vaspitanja, koji je trajao 16 nedelja. Svake
nedelje realizovane su tri trenazne jedinice u trajanju od 45 minuta. Baterija testova FitnessGram
koris¢ena je na inicijalnom i finalnom merenju za procenu snage i pokretljivosti miSica trupa.
Koriséeni su testovi za procenu: repetativne snage trbusne muskulature, repetativne snage ledne
muskulature, repetativne snage grudnog i ramenog pojasa i pokretljivosti donjeg dela ledne muskulature.
Rezultati dvofaktorske analize varijanse pokazali su znacajan (p < 0.001) napredak na svim testovima kod
obe grupe. Velicina efekta treninga bila je u rasponu od srednjeg do velikog i razlikovala se izmedu
protokola na svim testovima, osim na testu za procenu snage trbusne muskulature. Rezultati ovog
istrazivanja upucuju da su oba trenazna metoda korisna za razvoj snage i pokretljivosti misica trupa
kod devojcica osnovnog Skolskog uzrasta. Buducim istrazivanjima bi trebalo ispitati razlike izmedu
metoda treninga kod ucenika osnovnih skola.
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Abstract. The student population is one of the most sensitive populations today, whereby it
is necessary to consider the relationship between health and physical activity in order to
improve students’ quality of life. In addition to physical inactivity, health status is adversely
affected by constant technological innovations and excessive socializing, consumption of
alcohol, tobacco and narcotics. The aim of this study was to determine the differences
between the communication approach and attitudes of first- and fourth-year students of the
Faculty of Sports and Physical Education on the impact of sports on health and
improvement of mental hygiene. Using a 60-item questionnaire, the study included 70
healthy respondents of both genders (Mean + SD: 20.86+1.76 years). The respondents were
divided into two subsamples, i.e. a group of first-year students (IG; n=34; F=15, M=19) and
a group of fourth-year students (IVG; n=36; F=18, M=18). All obtained data are presented
by descriptive parameters. The reliability of the survey in terms of internal compliance was
tested by Cronbach's Alpha coefficient. The manifest space of attitudes was processed by the
scaling technique. The Mann-Whitney U Test was used to determine differences in attitudes
between first- and fourth-year students. For statistical significance of the differences in
results between groups, the p<0.05 level of significance was used. The data were processed
in the SPSS statistical package. The results of the study unequivocally confirmed the
existence of a positive attitude among the student population about the impact of sports on
health and improvement of mental hygiene, as well as that there are no statistically
significant differences in most of the variables included in the testing (eight out of ten
domains), i.e. that there is no great difference in the attitudes of first- and fourth-year
students on the importance of sports for their psychophysical health.
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INTRODUCTION

Communication is a basic human need and activity, continuous throughout space and
permanent in time, directed towards the outside world and towards the inner being. In
order to understand other people and for them to understand us, it is necessary to
establish an appropriate communication system, to start an intellectual process in which
one mind influences another (Banjanin, 2003). Each communication model implies and
emphasizes the importance of feedback as an integral component of this process. Equally
distributed communication between sender and receiver is an ideal model of two-way
symmetric communication (Wilcox, Cameron, Ault, & Agee, 2006).

Apart from the basic existential needs, which stimulate instinctive behaviors in
humans, most other stimuli come from the world of information, as the initiator of action,
which gives action meaning and purpose. Information is a complex concept that implies
at least three dimensions: new knowledge, the form by which this new knowledge is
shaped to be transferred to other subjects of the communication process and purposefulness,
that is, the activity dimension of the message (Tomi¢, 2003). The choice thus begins to
depend on perceptions, previous experiences and attitudes, with which the motives for
action are projected and implemented through consciousness. Another mediator of the
information function is attitude. It represents a relatively stable mental organization of
perceptions, knowledge, emotions and will. In other words, attitudes are considered to be
a solid basis for human behavior. They act as a psycho-motor force on the human being
to do something physically, or spiritually, or not. When the message reaches the existing
attitude, it simultaneously introduces the reason for the future reaction (Jelenkovi¢ &
Jelenkovi¢, 2016). Attitude formation is a progressive process that sublimates thinking
and feeling and completes it with intention and behavior (Banjanin, 2003). Attitude is
formed in interpersonal communication and "develops either through direct experience or
learning from others through socialization, and manifests through verbal expressions,
emotions, visible actions, posture or behavior." (Banjanin, 2003, 118).

Drastic reduction of movement and a deficit of physical activities, as characteristics of
all social groups, are the main features of the modern way of life, which results in
impaired general health, even among the younger population (Nesié, Loli¢, Srdi¢, &
Meholji¢-Fetahovi¢, 2011). The increase in the number of people with certain health
problems in adulthood is often attributed to poor life habits and lifestyle in youth (Chan
& Woo, 2010). Consequently, much attention has recently been paid to proper diet and
physical activity as important factors in prevention and maintaining health at all ages
(Macanovi¢ et al., 2013). One of the most sensitive populations today, where it is
necessary to consider the relationship between health and physical activity in order to
improve the quality of life, is the student population (Cokorilo & Mikalagki, 2014),
whose health is vital to the wider community (Guthrie et al., 1998; Holt & Powell, 2017)
and which represents the largest capital and investment for the future of a society (Ili¢
Zivojinovié, 2014). Frequent disorders of psycho-physical health of the student population
caused by numerous negative environmental factors and psycho-social stressors (Chew-
Graham, Rogers & Yassin, 2003), as well as the complexity of the transition period from
high school to more intensive university obligations, lead to a sedentary lifestyle (NeSi¢,
Srdi¢ & Frati¢, 2013). Sedentary lifestyle is present in a large number of students, and
obesity occurs (Budakov, et al., 2012), poor eating habits (Singh, Siahpush, Hiatt, &
Timsina, 2011) and the occurrence of stress (Nesi¢, Peri¢, Srdi¢ & Muhi, 2019). In addition



The Communication Approach and Attitudes of Students Regarding the Effects of Sports Activities on Health 145

to physical inactivity, health status is adversely affected by constant technological
innovations and excessive time spent on social networks (Krivokapi¢ & Popovi¢, 2011),
alcohol consumption (Matovi¢ & Pavlovi¢, 2019), tobacco (Cvetkovi¢, Nenadovic,
Stojanovi¢-Tasi¢, & MiloSevi¢, 2015), and narcotics (Jugovi¢, 2004). Due to the reduction
in the number of hours of practical classes, as well as the reduction of students' interest in
extracurricular or recreational activities in general, a trend of reduction in aerobic fitness
was observed even among students of the Faculty of Sports and Physical Education, for
whom exercise should be the essence of interest (Prebeg, Mihajlovi¢ & Miti¢, 2012).
Although students show a great tendency towards bad life habits, they recognize the
importance and need for regular physical exercise, but also expect external support from the
university to do so (Nesi¢ & Kovacevi¢, 2011). In support of a positive attitude and
awareness of the impact of physical activity and sports on their lives, mental health and
study outcomes (Kordi¢ & Babi¢, 2011), there is a claim that students who engage in
physical activity more often rate their health excellent or very good, compared to students
who do not engage in physical activity (Cokorilo & Mikalagki, 2014).

The aim of this study was to determine the differences in the communication approach
and attitudes of first- and fourth-year students of the Faculty of Sports and Physical
Education, on the impact of sports on health and improvement of mental hygiene.

METHODS
Sample of participants

In this cross-sectional study, the sample of respondents consisted of first- and fourth-
year students of the Faculty of Sport and Physical Education, University of Nis. The
sample included 70 healthy respondents of both genders, i.e. 37 male and 33 female
respondents, chronological age ranging from 19 to 25 years (Mean + SD: 20.86 + 1.76
years). The inclusion criteria for the respondents were: that they are students of the
Faculty of Sports and Physical Education of the University of Ni§; that they do not
participate in organized sports activities outside the faculty and are not professional
athletes. The exclusion criteria for the respondents were: students who had not passed
their Sociology and Psychology of sports courses, and students who participated in
previous psychosociological research at the faculty. Respondents who satisfied the
criteria for participation in the study were divided into two sub-samples, i.e. the group of
first-year students (IG; n = 34; F = 15, M = 19), the age range 19 to 22 years (Mean £
SD: 19.21 + 0.64 years) and the group of fourth-year students (IVG; n=36; F =18, M =
18), ages ranging from 22 to 25 years (Mean £ SD: 22.42 + 0.73 years). All of the
respondents voluntarily agreed to participate in the study/survey.

Measures

To collect data on the attitudes of first- and fourth-year students of the Faculty of
Sport and Physical Education in Ni§ on the impact of sports on health and improvement
of mental hygiene, the survey method was used, and a specially designed closed-type
questionnaire was used as the basic measuring instrument. The 60-item questionnaire
collected information on: gender, age and year of the study, variables for examining the
students' subjective attitudes about the importance of sports for health and improving
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mental hygiene of the student population, and variables related to student involvement in
sports activities. A five-point Likert-type scale was used in the questionnaire to collect data,
with answers from completely negative to completely positive attitudes (1 = completely
incorrect; 2 = mostly incorrect; 3 = not sure; 4 = mostly correct; 5 = completely correct). To
examine students' involvement in sports, a five-point scale was used, consisting of the
following statements: 1 = never; 2 = very rarely; 3 = sometimes; 4 = most frequently; 5 =
regularly. All questions were classified into ten different domains depending on their
specific area: 1) sport and health (D1); 2) sport as socializing and entertainment (D2);
3) sport and behavioral learning (D3); 4) manipulation of sports (D4); 5) sport and attitude
towards other people (D5); 6) sport and violence (D6); 7) sports and money (D7); 8) sport
and work activity (D8); 9) sport and education (D9); 10) sport and mental hygiene (D10).
In order for the respondents not to cognitively assume the domains being researched, the
order of the indicators was mixed.

The results obtained were analyzed, presented in tabular form and a discussion was
conducted based on the determined attitudes of the respondents.

A cross-sectional model was applied in this study. Before the beginning of the survey, the
respondents were verbally given information about the procedure of filling out the
questionnaire and were acquainted with the purpose of conducting the research. The
respondents were given the questionnaire which they filled out on the spot by an anonymous
procedure.

Statistical data analysis

All data are presented using parameters of descriptive statistics (medium value -
mean, standard deviation - SD, minimum score - min and maximum score - max). The
reliability of the survey in terms of internal compliance was tested by Cronbach’s Alpha
coefficient (La Cruz, Gutiérrez, Gémez, & Torres, 2017). The manifest space of attitudes
is processed by the scaling technique. The Mann-Whitney U Test was used to determine
differences in attitudes between first- and fourth-year students. To determine any
statistical significance of the differences between groups, a significance level of p <0.05
was used. The data were processed in the SPSS statistical package (IBM Corp. Released
2010. IBM SPSS Statistics for Windows, Version 19.0. Armonk, NY: IBM Corp.).

RESULTS

The reliability of the measurement scale of the applied survey in this study was
verified by Cronbach's alpha coefficient (Table 1). The value of Cronbach's alpha
coefficient (0.812) indicates that the survey used in this study has good reliability and an
internal consistency of the whole scale.

Table 1 Verification of the measurement scale - Cronbach's alpha coefficient

. Cronbach's Alpha
Cronbach's Alpha Based on Standardized Items
0.812 0.827 60
Legend: Cronbach's Alpha - Cronbach's alpha coefficient; N of Items - number of indicators.

N of Items
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Numerical and percentage values of the size of the total sample, as well as individually
for each year of study in relation to the gender of the respondents, are presented in Table 2.

Table 2 Number and percentage of the total sample of respondents by gender

Year of study of the  Total number of Number and percentage Number and percentage

respondents respondents (%) of female respondents (%) of male respondents
| year 34 15 (44.12%) 19 (55.88%)
IV year 36 18 (50.00%) 18 (50.00%)
Total 70 33 (47.14%) 37 (52.86%)

Observing the tabulated numerical values of the arithmetic means of expressed attitudes
for both groups (Table 3), fourth-year students have more pronounced positive attitudes
compared to first-year students in most of the surveyed domains, such as "sport and health"
(IVGD1 = 4.44> IGD1 = 4.28), "sport as socializing and entertainment” (IVGD2 = 4.34>
IGD2 = 4.18), "sport and behavioral learning” (IVGD3 = 4.54> IGD3 = 4.38), "sport
manipulation” (IVGD4 = 3.93> IGD4 = 3.88) , “sport and attitudes towards other people”
(IVGD5 = 4.43> IGD5 = 4.25), “sport and work activity” (IVGD8 = 3.99> IGD8 = 3.83),
“sport and education” (IVGD9 = 4.44> I1GD9 = 4.14), and "sport and mental hygiene"
(IVGD10 = 4.44> 1GD10 = 4.26).

Table 3 Values of arithmetic means of the examined domains for both groups of students

Domain 1 2 3 4 5 6 7 8 9 10 Sum
Mean (I year) 428 418 438 3.88 425 294 406 3.83 4.14 4.26 4.02
Mean (1V year) 444 434 454 393 443 286 3.85 3.99 444 444 413

Legend: Mean - arithmetic mean; Domain - research area, SUM - total mean value of all domains by sub-
samples; D1 - domain of sports and health; D2 - domain sport as socializing and entertainment; D3 - domain of
sports and learning behavior; D4 - domain of sports manipulation; D5 - domain sport and attitude towards other

people; D6 - domain of sports and violence; D7 - domain sports and money; D8 - domain sport and work

activity; D9 - domain sports and education; D10 - domain of sports and mental hygiene.

Analyzing the results by domains, fourth-year students have moderately positive
attitudes for the domains "sports manipulation™ (D4 = 3.93), "sports and money" (D7 =
3.85) and "sports and work activity" (D8 = 3.99). Students in the final year of study have
more pronounced positive attitudes about the domains "sport and health" (D1 = 4.44),
"sport as socializing and entertainment™ (D2 = 4.34), "sport and learning behavior" (D3 =
4.54), "sport and attitudes towards other people” (D5 = 4.43), “sport and education” (D9
= 4.44), and “sport and mental hygiene” (D10 = 4.44). When it comes to first-year
students, they express moderately positive attitudes towards the domains "sport
manipulation™ (D4 = 3.88) and "sport and work activity” (D8 = 3.83), while they have
more positive attitudes towards the domains "sport and health" D1 = 4.28), “sport as
socializing and entertainment” (D2 = 4.18), “sport and learning behavior” (D3 = 4.38),
“sport and attitudes towards other people” (D5 = 4.25), “sport and money” D7 = 4.06),
"sport and education” (D9 = 4.14), and "sport and mental hygiene" (D10 = 4.26).

Using the Mann-Whitney U Test and using statistical significance at the level of p
<0.05, differences were determined in attitudes between groups of first- and fourth-year
students in ten different domains (Table 4).
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Table 4 Results of the Mann-Whitney U Test

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
Mann-Whitney U 490.50 487.00 508.50 589.00 503.00 555.00 441.50 492.00 41350 470.00
Wilcoxon W 1085.50 1082.00 1103.50 1184.00 1098.00 1221.00 1107.50 1087.00 1008.50 1065.00

z -144  -148 -123 027 -133 -068 -202 -143 -240 -168
Asymp. Sig.
(2-tailed) 015 014 022 079 018 050 004 015 002 0.09

Legend: Asymp. Sig. (2-tailed) - Statistical significance of differences (p); Z - value of approximation;
D1 - domain of sports and health; D2 - domain sport as socializing and entertainment; D3 - domain of
sports and learning behavior; D4 - domain of sports manipulation; D5 - domain sport and attitude
towards other people; D6 - domain of sports and violence; D7 - domain sports and money; D8 - domain
sport and work activity; D9 - domain sports and education; D10 - domain of sports and mental hygiene.

The Mann-Whitney U Test results showed that a statistically significant difference
exists only in domains D7 and D9, while in most domains (D1, D2, D3, D4, D5, D6, D8,
D10) no statistically significant difference in attitudes between first- and fourth-year
students was detected. The attitudes of students are similar regarding the influence of sports
on different domains of life, which is shown by the values of the median in Table 5.

Table 5 Median values of student attitudes of both groups and total by domain

Year of study D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
I year N _ 34 34 34 34 34 34 34 34 34 34
Median 4.35 429 440 3.83 433 300 4.20 3.83 417 4.27
IV year N _ 36 36 36 36 36 36 36 36 36 36
Median 450 429 460 4.00 433 300 380 400 433 445
Total N 70 70 70 70 70 70 70 70 70 70

Median 440 429 460 4.00 433 3.00 400 400 433 445
Legend: N - number of respondents; Median - the value of the median; D1 - domain of sports and health;
D2 - domain of sport as socializing and entertainment; D3 - domain of sports and learning behavior;
D4 - domain of sports manipulation; D5 - domain of sport and attitude towards other people;

D6 - domain of sports and violence; D7 - domain of sports and money; D8 - domain of sport and work

activity; D9 - domain of sports and education; D10 - domain of sports and mental hygiene.

DISCUSSION

In accordance with the aim of the study, based on the analysis of the presented results,
it can be concluded that there is no difference in the numerically expressed attitudes of
first- and fourth-year students at this faculty. In general, fourth-year students have a
slightly more positive attitude about the impact of sports on the health and improvement
of mental hygiene of the student population than first-year students, when looking at the
sum of arithmetic mean values (IVGSUM = 4.13> IGSUM = 4.02). A positive attitude of
students about the impact of sports is expressed in most domains (3> D1, D2, D3, D4,
D5, D7, D8, D9, D10), i.e. in nine domains, and a negative attitude only in the domain of
the impact and connection of sports activities with the occurrence of violence and the
display of violent behavior in athletes (D6), which was more pronounced in fourth-year
students (IG = 2.94; IVG = 2.86). There was a minimal difference in the attitudes of the
students in most of the surveyed domains, and the Mann-Whitney U Test showed that in
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most domains this difference is not statistically significant. Using the Mann-Whitney U
test, a statistically significant difference was determined in the attitudes of students at the
p<0.05 level in the domains "sport and money" (D7; p = 0.04) and "sport and education"
(D9; p = 0, 02). Observing these two domains separately, the statistically significant
difference in students' attitudes can be caused by the influence of the teaching program at
the Faculty of Sports and Physical Education in Ni§. Based on a detailed analysis of the
results, it can be concluded that first- and fourth-year students generally have a very
positive attitude about the impact of sports on the general health of the human body
(IVGD1 = 4.44; 1GD1 = 4.28). This attitude is in accordance with the claims of the
authors of previous studies (Kordi¢ & Babi¢, 2011; Cokorilo, & Mikala¢ki, 2014), who
claim that students highly value sports activities and are aware of the importance of
sports on their lives, mental health and study practices. The results (IVGD10 = 4.44;
IGD10 = 4.26) confirm the claims that students are aware of the need to increase their
level of physical activity (Jankovic¢ et al., 2017), and that activity is a significant factor in
students' mental stability (Nesi¢, et. al., 2019). Also, the attitudes of students in this
research support the claims of authors of previous research that systematically enabling
more intensive participation in sports of the student population can positively affect their
socialization (HadZikaduni¢, Softi¢, Novakovi¢, Nurkovi¢, & Pedovi¢, 2015), and raise
their awareness about healthy lifestyles and the beneficial effects of sport on psycho-
physical health (Negi¢, et al., 2019; Detanac, Detanac, Ceranié, Pokié, & Mili¢, 2014;
Stankov, Jovanovi¢, & Star¢evi¢, 2017). It is said that it is never too late to adopt healthy
living habits, and that a person is young as long as they can adopt healthy habits.
Therefore, we must take advantage of the fact that by acquiring healthy lifestyle habits at
a young age, we create the conditions for a better quality and happier life in the future
(Jelenkovi¢ & Jelenkovi¢, 2014). The results of the research indicate that there is a
statistically significant difference in attitudes about the connection between sports and the
material status of athletes, i.e. a more positive attitude of first-year students compared to
fourth-year students on the impact of sports on individual economic status and potential
financial gain. Also, it is necessary to point out the statistically significant difference and
more positive attitudes of fourth-year students compared to first-year students on the
effects of physical activities and sports in the educational process and the expressed wish
to increase their number of practical classes, which may be the result of their educational
background in areas of sports and participation in sports activities at the university. On
the other hand, it can be concluded that any educational cycle is not possible at all
without different forms of communication, which can be seen in practice.

CONCLUSION

Finally, the results of this study unequivocally confirmed the existence of a positive
attitude among the student population about the impact of sports on health and the
improvement of mental hygiene. It is necessary to point out the statistically significant
difference and more positive attitudes of fourth-year students compared to first-year students
about the effects of physical activities and sports in the education process itself and the
expressed desire to increase the number of hours of practical classes, which may be the result
of the students’ educational background in the field of sports and participation in sports
activities at the university. A detailed analysis of the results showed that there are no
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statistically significant differences in most of the variables covered by testing (eight out of ten
domains), i.e. that there is no significant difference in the attitudes of first- and fourth-year
students regarding the importance of sports for their psycho-physical health. Also, all of the
respondents agree or have adopted a unified position that sport is a form of verbal and non-
verbal communication through which messages are sent and received. Therefore, we can
conclude that first- and fourth-year students of the Faculty of Sports and Physical Education
are aware of the role of sports in society and the positive impact of regular, planned and
professionally led physical activities on their lives, socialization, mental and physical health
and study. Based on the results and limitations of this cross-sectional, but also the conclusions
of previous studies, recommendations for further research are reflected in increasing the
sample of respondents, and including students from other faculties in the Republic of Serbia.
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KOMUNIKOLOSKI PRISTUP I STAVOVI STUDENATA
O UTICAJU SPORTA NA ZDRAVLJE

zdravlja i fizicke aktivnosti u cilju unapredenja kvaliteta Zivota, oznacava se populacija studenata. Pored
fizicke neaktivnosti, na zdravstveni status nepovoljno uticu i stalne tehnoloske inovacije i prekomerni
boravak na drustvenim, konzumiranje alkohola, duvana i narkotika. Cilj ovog istrazivanja bio je
utvrdivanje razlika u komunikacijskom pristupu i stavovima studenata I i IV godine studija Fakulteta
sporta i fizickog vaspitanja o uticaju sporta na zdravije i unapredenje mentalne higijene. Koriséenjem
anketnog lista od 60 pitanja, istrazZivanje je obuhvatilo 70-oro zdravih ispitanika oba pola (Mean+SD:
20.86+1.76 years). Ispitanici su podeljeni na dva subuzorka, odnosno na grupu studenata prve godine
(AG; n=34; 7=15, M=19) i grupu studenata Cetvrte godine studija (IVG; n=36; 7=18, M=18). Svi
dobijeni podaci predstavljeni su parametrima deskriptivnivne. Pouzdanost ankete u smislu unutrasnje
saglasnosti proveren je Cronbach's Alpha koeficijentom. Manifestni prostor stavova obraden je tehnikom
skaliranja. Za utvrdivanje razlika u stavovima izmedu studenata prve i Cetvrte godine koriscen je Mann-
Whitney U Test. Za statisticku znacajnost razlika u rezultatima izmedu grupa, koriséen je nivo znacajnosti
od p<0.05. Podaci su bili obradeni u statistickom paketu SPSS. Rezultati istraZivanja nedvosmisleno su
potvrdili postojanje pozitivnog stava kod studentske populacije o uticaju sporta na zdravije i unapredenje
mentalne higijene, kao i da ne postoje statisticki znacajne razlike u vecini testiranjem obuhvacenih
varijabli (osam od deset domena), odnosno da ne postoji velika razlika u stavovima studenata prve i
Cetvrte godine studija o znacaju sporta za njihovo psihofizicko zdravije.

Kljuéne reci: fizicka aktivnost, rekreacija, zdravi zZivotni stil, vezbanje
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