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Original scientific paper
UDC: 616.711-009.7-057.875

Abstract
Physical inactivity and intensive sports activity have been found to be associated with Lower Back Pain - LBP. The aim of this study is 
to present the data about the prevalence of LBP in young adults and its associations with vitality, physical activity and emotions. We 
also studied the impact of low back pain on daily activity. The study sample presented (n = 323) students from the former Yugoslav 
Republic of Macedonia and Bosnia and Herzegovina in the chronological age of 21.06 ± 1.93 years. The current study assessed the 
level of LBP amongst students of Faculty of Sport with the level of physical activity in last six months. Average  values of body mass 
index – BMI was: FFK – Skopje 23.13 (2.53), FTOS – Tuzla 22.94 (2.37) i FASTO – Sarajevo 22.95 (2.66). We used the questionnaire, 
which included the Graded Chronic Pain Scale (GCPS) for the evaluation of levels of chronic pain. With a Short Health Survey (SF-36) 
we have established the health status. All tested students (n = 323) had pain intensity at some point in last six months. Seventy three 
procents of students (n = 236) reported prevalence of LBP. In this study body mass index, level of physical activity were not significant 
independent predictors of intensity and disability scores. 3/4 of all respondents said to have had any episode LBP. The results of our 
study can be used by officials in the area of prevention to support efforts to improve health of the student population and to reduce 
the LBP risk.

Key words: pain intensity, pain disability, physical activity, students, prevalence 

Introduction

Low back pain (LBP) presents a significant health problem 
in all countries (Bučar, et al., 2012; Drozda, Lewandowski, 
& Górski, 2011). It is one of the leading factor of incapabil-
ity for persons younger than 45 years, main assumption 
for LBP are degenerative skoliose changes which occurs 
in persons younger than 45 years. 
Long-lasting sick leaves compensation, with more than 90 
lost working days (Deyo, & Weinstein, 2001). Chronic low 
back pain is an important cause of personal suffering and 
disability with a number of aversive social consequences. 
Lower back pain is frequent disorder of musceles and 
bones of back. It occurs in 40% people at some point in 
their lifes. Lower back pain can be classified by it’s dura-
tion as accute pain ( pain that lasts shorter than 6 weeks), 
sub-chronic (6 to 12 weeks), or chronic (more than 12 
weeks). LBP can also be classified on main cause as me-
chanic, non-mechanic and transferred pain. Most frequent 
causes of LBP are: stretched muscle or stretched ligament 
which can ocure during irregular weight lifting or lifting ob-

jects, irregular  stance or  overweight body mass. In most 
cases starting pain in LBP is not being indentificated, and 
the cause for LBP isn not being searched for, and it is be-
lieved that LBP is consequence of mechanic problems like 
stretched muscle or stretched joint. 
Life-time incidence of acute, unspecific LBP in western 
industrial nations varies between 60% and 85% (Bučar, et 
al., 2012; Nyland and Grimmer, 2003). So far, more than 
60 different measuring instruments have been identified, 
including questionnaires and clinical tests. Von Korff et 
al., (1999) developed a simple, brief questionnaire to as-
sess the severity of chronic pain problems, the Chronic 
Pain Grade (CPG) based on measures of pain intensity and 
pain related disability. There is a number of possible tools 
and questionnaires to assess LBP. Their overview is pre-
sented in (Table 1) Von Korff ’s Chronic Pain Grade (CPG) 
questionnaire is among the most used ones and it has 
been successfully implemented for LBP epidemiological 
research in various surveys.
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Table 1. Review of rating scales for low back pain and 
assessment tools

Questionnaire Reference period N. items N. response 
options

Score 
range

Better function 
indication

Oswestry Disability 
Questionnaire 26 Not specific 10 6 0-100 Lower scores

Quebec Back Pain Disability 
Scale 27 Today 20 6 0-100 Lower scores

Rolland Morris Disability 
Questionnaire 28 Today 24 1 0-24 Lower Scores

EuroQoL-5 Dimension 
Questionnaire (EQ-5D) 29 Today 5 3 0-100 Higher scores

SF-36 
Physical Functioning scale 24 Now 10 3 0-100 Higher Scores

Waddell Disability Index 30 Since onset of 
back pain

9 2 0-9 Lower scores

SF-36 Role Limitations, 
Physical scale 24 Past 4 weeks 4 2 0-100 Higher scores

SF-36 Bodily Pain scale 24 Past 4 weeks 2 5 and 6 0-100 Higher scores
Graded Chronic Pain Scale 
(GCPS) Questionnaire 7 Past 6 months 10 7 0-100 Higher scores

Physical activity is defined as any bodily movement re-
sulting in significant increase of energy consumption, 
above the level of consumption in standstill. Physical ac-
tivity is seen in many forms and contexts, and it is under 
strong influence of cultural heritage. Physical exercise 
understands planned, structured and recurring activity, 
with the aim to improve functional abilities of the body 
or to maintain health. Physical inactivity is supposed to 
be associated with higher risk for recurrent LBP (Jacob, 
et al., 2004). but there are contradictory results reported 
regarding the association of LBP with the level of physi-
cal activity and physical fitness [Harreby, et al., 1999; 
Lis, Black, & Korn, 2007; Moroder, et al., 2011). More-
over, physical inactivity and intensive sports have been 
found to be associated with LBP in some (Lis, Black, 
& Korn, 2007; Taimela, et al., 1997), but not all studies 
[Balague´,Troussier, & Salminen, 1999), Widhe, 2000). 
Exercise has many benefits for those patients with LBP, 
including positive effects on mood, anxiety, and depres-
sion, which often plague these patients. So far, research 
on possible associations with specific types of sport is 
however sparse (Knutson, 2005; Sjölie, (2004). Schools 
tend to have timeconsuming curricula, possibly perpetu-
ating a sedentary lifestyle, and a high prevalence of LBP 
[Harreby, et al., 1999). 
This work presents the data about the 6-month prevalence 
of LBP in young adults university students of Faculty of 
Sport and Physical Education its associations with physi-
cal functioning. 
According to ATA (Harreby, et al., 1999). LBP survey, 
61% of Americans said they have experienced low back 
pain, and among them, 69% felt it has affected their daily 
lives. Women take medication for LBP more often than 
men. To relieve pain, 75% of women with LBP take over-

thecounter or prescription medications, compared to 
67% of men. Americans spend at least US$ 50 billion 
each year on LBP, the most common cause of job-related 
disability and a leading contributor to absence from work. 
Other report (Wenig, et al., 2009; Webster, & Snook, 
1994) shows that the average total LBP treatment costs 
per patient were estimated at € 1322 in Germany. In the 
workplace, low back pain is the most costly ailment, with 
an average cost of US$ 8000 per claim, and accounts for 
one third of workers compensation costs (Cakmak, et al., 
2004). Recent reports (Brennan, et al., 2007; Cakmak, 
et al., 2004; Nyland, & Grimmer, 2003; Smith,  et al., 
1997; Von Korff, et al.,1992). on the prevalence of LBP in 
the young adult population (variously defined as the age 
group from 18 to 30 years) show high prevalence of LBP 
already in the young adulthood. The aim of this study is 
to present the data about the prevalence of LBP in young 
adults and its associations with vitality, physical activity 
and emotions.

Methods

Sample of examinees
Enrolment in the study was on voluntary basis and it in-
cluded (n = 323) students from the The former Yugoslav 
Republic of Macedonia and Bosnia and Herzegovina. A 
research sample was made of  both gender students of 
FFK-Faculty of Physical Education, Ss Cyril and Methodius 
University in Skopje, Republic Macedonia (n = 97, mean 
chronological age of 20.3 ± 1.3 years), FTOS-Faculty of 
Physical Education and Sport, University of Tuzla, 
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Bosnia and Herzegovina (n = 110, mean chronological 
age of 21.2 ± 2.1 years), and Faculty of Sport and Physi-
cal Education, University of Sarajevo, Bosnia and Herze-
govina (n = 116, mean chronological age of 21.4 ± 2.0 
years). Middle values of Body mass index – BMI was: FFK 
– Skopje 23.13 (2.53), FTOS – Tuzla 22.94 (2.37) i FASTO 
– Sarajevo 22.95 (2.66).

Sample of variable 
The survey contained the following questions: AGE - year of 
birth, BMI - Body Mass Index (kg/m²) and questions about 
physical activity: PA - average hours per week of physical ac-
tivity (hours). With a physical activity questionnaires we tried 
to measure the physical functioning through two 2 questions: 
SA: Level of physical activity I: I do not practice sport regular-
ly, II: I practice sport occasionally but not on a regular basis, 
III: I take part in sport at a recreational level and regularly, IV: I 
train in one or more sports regularly and I take part in compe-
titions) and SSA: Hours of physical activity spend on average 
per week in the last six months I: 0-5 hours, II: 6-10 hours, III: 
11-15 hours, IV: 16-20 hours, V: 21-30 hours). 

The Graded Chronic Pain Scale (GCPS) is a standard self-
assessment instrument used in medical pain research and 
quality management that offers a means of hierarchically 
classifying chronic pain severity independent of the pain 
syndrome (Thomas, et al.,1999). In this study the scores 
“pain intensity” and “pain-related disability”were analyzed. 
The scores range from 0 to 100 points, with 100 being 
maximum pain intensity or disability. This study used the 
questionnaire pain intensity (CPI) and pain disability scores 
(DS) are calculated as the average of three questions 
(questions 1-3 for pain intensity, questions 5-7 for disabil-
ity) multiplied by 10, they range from 0 to 100 points. The 
fourth question assessed the number of days lost from the 
usual activity (such as school, work and housekeeping) 
due to LBP. Finally, a combination of pain intensity score 
and disability score were used to define the pain grade. 

With a 36-Item Short-Form Health Survey (SF-36) we tried 
to measure the health status, of subjective sense of health 
through dimensions of (physical functioning, ten ques-
tions) (Smith, et al., (1997). Body height was measured 
using Martin’s anthropometer with precision of 0.1 cm, 
BMI was measured using a Tanita TBF-300A Pro Body 
Composition analyzer scales 0.1 kg (Tanita Corp., Tokyo, 
Japan). Students were barefooted during measurements.

Statistical analysis 
The translation of the questionnaire was verified for internal 
consistency in our sample. This was done by the calculation 
of Cronbach’s alpha (α) coefficient for the group of three ques-
tions dealing with pain intensity and three questions dealing 
with disability in the CPG questionnaire. Quantitative data was 
reported using means and standard deviation. Prevalence was 
reported as percentage with 95% confidence interval in paren-
theses. Using regression analysis we tried to find the impact of 
individual variables. Statistical analyzes were performed with 
SPSS v. 23.0 software (SPSS Inc., Chicago, IL , USA).
Internal reliability of questions dealing with (characteristic 
pain intensity, CPI) and (disability scores, DS) was tested 
with the Cronbach’s alpha (α) reliability measuring coef-
ficient. The reliability is considered to be acceptable for 
group comparisons where the Cronbach alpha amounts 
more than 0.70 (Roland, & Morris, (1983).

Results

In questions 1–3, the coefficient for FFK students was 0.75, 
FTOS 0.91 and for FASTO 0.89. Overall, it was 0.88. In ques-
tions 5–7, the coefficient for FFK students was 0.91, FTOS 
was 0.93, FASTO was 0.92 and total 0.92. On the average 
(Table 2), the students (both female and male) spent 11.09 
(5.54) hours on physical activity per week. Body Mass Index 
was in normal (healthy weight) limits 23.00 (2.52). Majority 
of students are in the zone of normal values BMI.

Variable’s
Faculties of Sport and Physical Education

FFK - Skopje FTOS - Tuzla FASTO - Sarajevo Total
n, % n=97, (30.0) n=110, (34.0) n=116, (35.9) n=323, (100.0)
X, SD X (SD) X (SD) X (SD) X (SD)
AGE 20.37 (1.33) 21.25 (2.12) 21.47 (2.02) 21.03 (1.85)
BMI 23.13 (2.53) 22.94 (2.37) 22.95 (2.66) 23.00 (2.52)
PA 10.28 (5.89) 10.48 (4.71) 12.51 (6.03) 11.09 (5.54)
PN 0.98 (1.96) 2.24 (2.37) 1.67 (2.15) 1.63 (2.16)
WP 2.15 (2.39) 3.24 (2.71) 2.77 (2.73) 2.72 (2.61)
AP 1.68 (1.85) 2.65 (2.39) 2.23 (2.63) 2.18 (2.29)
DA 0.96 (1.69) 1.54 (2.05) 1.25 (1.82) 1.25 (1.85)
SA 0.87 (1.65) 1.45 (2.26) 1.06 (1.84) 1.12 (1.91)
WA 0.60 (1.21) 1.47 (2.26) 1.07 (1.62) 1.04 (1.69)
CPI 8.73 (9.21) 14.29 (12.37) 11.88 (11.60) 11.63 (11.06)
DS 3.81 (6.96) 7.89 (11.32) 5.87 (8.56) 5.85 (8.94)

SF03† 95.15 (18.69) 90.55 (22.73) 90.74 (21.96) 92.14 (21.12)
SF04† 86.85 (33.83) 76.87 (42.21) 71.98 (44.95) 78.56 (49.34)
SF05† 84.19 (36.54) 73.63 (44.12) 68.67 (46.44) 75.49 (42.36)

SF09(a)† 50.38 (28.19) 53.62 (25.87) 51.42 (25.55) 51.80 (26.53)
SF09(b)† 58.02 (32.46) 58.25 (29.51) 58.37 (29.45) 58.21 (30.47)

Table 2. Descreptive Statistics of Study Samples



 
 

HOMO SPORTICUS ISSUE 1 2017

 
 
8

Abbreviations: n, number of study participants; X, mean; SD, 
standard deviation; AGE, Years; BMI, Body mass index; PA, Physi-
cal activity (Hours spend for sport on average/week during last 6 
months); PN, Pain Right Now; WP, Worst Pain; AP, Average Pain; 
DA, Daily Activities; SA, Social Activities; WA, Work Activities, CPI, 
Characteristic pain intensity; DS, Disability score; SF03, Physical 
Functioning; SF04, Physical Health; SF05, Emotional Problems; 
SF09(a), Energy Functioning; SF09(b), Emotions Functioning.
†Higher scores on the measures are indicative of better function 
(Normalized score 0-100)

In (Table 3) the total of 323 of the students 236 (73.0%) 
had pain intensity at some point in the last six months at the 
time they answered the questionnaire antoher 87 (26.9%) 
answered no pain intensity. In questions dealing with pain 
disability 281 (86.9%) students answered no pain disabil-
ity. Another, 34 (10.5%) had low intensity, 6 (1.8%) high 
intensity, 1 (0.3%) moderately limiting and 1 (0.3%) se-
verely limiting. 

Variable’s Pain intensity n, (%) Pain disability n, (%)

CPG
FFK, 

n=97
FTOS, 
n=110

FASTO, 
n=116

TOTAL,
n=323

FFK, 
n=97

FTOS, 
n=110

FASTO, 
n=116

TOTAL,
n=323

Zero
32 

(33.0)
26 (23.6) 29 (25.0) 87 (26.9) 86 (88.7) 96 (87.3) 99 (85.3) 281 (86.9)

I
65 

(67.0)
84 (76.4) 87 (75.0)

236 
(73.0)

10 (10.3) 11 (10.0) 13 (11.2) 34 (10.5)

II 1 (1.0) 1 (.9) 4 (3.4) 6 (1.8)

III 1 (0.9) 1 (0.3)

IV 1 (0.9) 1 (0.3)

Table 3. Distributions of Chronic Pain Grade (CPG)

The prevalence of LBP in various young adult populations 
is given in the (Table 4). It can be seen that although the 
prevalence of LBP is generally high, there are substantial 

differences in the prevalence in various countries and stud-
ies. The current study found a 6-month s prevalence of 
73.0% , which should be taked as reserve.

Table 4. Low back pain prevalence rates among participants by recall period and year of publication 

Referencea/Authors Year Country Participants Numberb Recall %c
Drozda et al. 20 2011 Poland Adolescents 986 - 67
Camak et al. 19 2012 Turkey Students 1552 - 41

Goubert et al. 22 2004 Belgium General 85 6 37

Bučar et al. 5 2012 Slovenia Students 178 6 63
Tezel et al. 31 2005 Turkey Students 221 6 55
Nyland and Grimmer 6 2003 Australia Students 158 12 63
Brennan et al. 1 2007 Ireland Students 61 12 32
Schmidt 23 2007 Germany General 9263 12 76
Wenig et al. 17 2009 Germany General 5650 12 70
Falavigna et al. 21 2011 Brazil Students 416 12 67
Smith et al. 32 2005 China Students 207 12 40
Videman et al. 33 2005 Finland Students 174 12 54
Smith et al. 34 2005 Korea Students 202 12 39
Smith et al. 35 2004 Australia Students 260 12 59
Feyer et al. 36 2000 Australia Students 694 12 67
Aggarwal et al. 37 2013 India Students 160 12 47
Noormohammadpour et al. 38 2015 Iran Students 1335 12 39
Vincent-Onabajo et al. 39 2016 Nigeria Students 207 12 32
Atiković et al. 2017 This study Students 323 6 73

Abbreviations: n, number of study participants; %, percentage; Zero: Pain free; I: Low disability, low intensity; II: Low disability, high 
intensity; III: High disability, moderately limiting; IV: High disability, severely limiting.

Abbreviations: aReference number as listed in this manuscript, bNumber of the participants in the study, cPrevalence rates rounded to 
the nearest whole number
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The predictor system (Table 5) of all ten variables physical 
functioning in CPI (R2) explains 26% and DS (R2) explains 
33% of the common variables with the criteria. The impact 
of the individual variables and showed that the highest and 
statistically most important influence of the criteria variable 
is as follows CPI: a) β: - .227, p < .000; f) β: - .332, p 
< .000 and DS: a) β: - .200, p < .001; c) β: - .128,  p 
< .025; f) β: - .367, p < .000. It also showed that other 
seven factors index were statistically not significant in to-
tal. Four questions related to physical health in CPI (R2) 
explains 11% and DS (R2) explains 20% of the common 
variables with the criteria. The impact of the individual vari-
ables is statistically significant on three variables on this 
group questions CPI: d) β: - .252, p < 0.001 and DS: a) β: 
- .125, p < .031; d) β: - .288, p < .000. The entire sys-
tem of predictor variables relating to emotional problems 

in CPI (R2) explains 4% and DS (R2) explains 6% of the 
common variables with the criteria. The results are shown 
only one statistically significant variable CPI: a) β: - .173, 
p < .010 and DS: a) β: - .251, p < .000. In a group of 
nine questions relating to energy and emotions the predic-
tor system (Table 5) for CPI (R2) explains 13% and DS (R2) 
explains 11% of the common variables with the criteria. 
The most statistically important influence of the criteria 
variable are as follows two variables CPI: i) β: - .206, p 
< .022;  e) β: - .147, p < .038 and DS: i) β: - .229, p 
< .012. Multiple regression analysis showed significant 
relationship between Low Back Pain Characteristics and 
SF-36 Subscales (p < 0.05). Howeever, a statistically sig-
nificant relationship was seen between LBP and physical 
functioning, physical health, emotional problems, energy 
and emotions (Table 4).

Variable’s 
SF 

Subscale

R R 
Square

Independent predictor variable’s Beta p 
value

SF03

CPI .514 .264

a) Vigorous activities, such as running, lifting heavy objects, 
participating in strenuous sports?

-.227 .000

f) Bending, kneeling or stooping? -.332 .000

DS .575 .330

a) Vigorous activities, such as running, lifting heavy objects, 
participating in strenuous sports?

-.200 .001

c) Lifting or carrying groceries? -.128 .025

f) Bending, kneeling or stooping? -.367 .000

SF04

CPI .338 .114
d) Had difficulty performing the work or other activities
(for example it took extra effort)?

-.252 .001

DS .457 .209

a) Cut down on the amount of time you spent on work or other 
activities?

-.125 .031

d) Had difficulty performing the work or other activities
(for example it took extra effort)?

-.288 .000

SF05

CPI .201 .040
a) Cut down on the amount of time you spent on work or other 
activities?

-.173 .010

DS .252 .064
a) Cut down on the amount of time you spent on work or other 
activities?

-.251 .000

SF09

CPI .371 .138 i) Did you feel tired? -.206 .022

DS .331 .110
e) Did you have a lot of energy? -.147 .038

i) Did you feel tired? -.229 .012

Table 5. Multivariate linear regression analysis with low back pain intensity and disability score as dependant variables 
and SF Subscale as independent variables

Abbreviations: CPI, Characteristic pain intensity; DS, Disability score; Beta, individual impact of each standardized predictor variable 
on the criterion variable; p, the set level of statistical significance of each predictor variable’s impact on the criterion variable p < 0.05.
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Discussion

Result of research in (Table2) can be compared with the 
previous researches (Fairbank, & Pynsent, 2000) where 
the Cronbach’s α amounted to 0.91 and research [Nyland, 
& Grimmer, 2003). Cronbach’s α amounted to 0.77 for 
questions 1-3 and 0.88 for questions 5-7.

Relation between LBP and hours of physicall activ-
ity (LTPA): In one similar study, researchers (Jespersen, 
et al., 2012; Webster, & Snook, 1994), find: 1) the cor-
relation between LBP intensity and hours of leisure time 
physical activity (LTPA) throughout the 52 weeks was low 
and non-significant, and 2) maintaining LTPA during an epi-
sode of acute LBP did not have a positive effect on LBP 
in the following 4 weeks. The correlation between weekly 
(LTPA ) and LBP data was negative, but numerically low 
(r=-0.069) and statistically insignificant (p = 0.08). For 
example, one study (Pavletić, et al., 2013) suggests the 
mechanisms by which exercises may prevent low back 
pain: 1) they strengthen the back muscles and increase 
trunk flexibility; 2) they increase blood supply to the spine 
muscles and joints and intervertebral disks, minimizing in-
jury and enhancing repair and 3) they improve mood and 
thereby alter the perception of pain. Many clinicians have 
recommended exercise for patients with low back pain. 
However, it has not clearly been determined what type and 
how much exercises one should carry out (Pavletić, et al., 
2013). 

Differences between genders in physicall activity: 
Looking at the differences between the genders, it can 
be stated that female students are less active than male 
students (Atiković, et al., 2017). Having in mind that the 
questionnaire did not include the reasons for physical in-
activity, we can guess that it lays in large amount of school 
and house related commitments. Engagement in sport and 
recreational activities and body mass index in this study 
did not show statistically significant negative impact on 
LBP, because majority of students are in the zone of normal 
values BMI. There are no clear associations with biological 
parameters such as BMI (Balague´, Troussier, & Salminen, 
1999; Taimela, et al., 1997). The start of the student life is 
an important period in the life of each individual. It repre-
sents the start of the period with increased responsibility 
and independence, but, at the same time, it results with 
poorer health status, involving worse nutrition and nutritive 
habits, and rapid reduction of physical activities.Associa-
tive factors vary across studies. In this study gender as 
a irrelevant factor is of great concern in this young pop-
ulation entering the workforce and en route to a greater 
exposure to risk factors for pain intensity but it is with a 
negative sign for pain disability. In view of the gender dif-
ference in pain prevalence, there is clearly a need for more 
research into the reasons underlying the gender difference. 
Findings concerning an association with gender have been 
ambiguous (Taimela,et al., 1997;  Widhe, 2000);  Nyland, 
& Grimmer, 2003). found that females had higher intensity 

and disability scores. Competitors had higher pain disabil-
ity scores than students engaging in sports at recreational 
level. Gender and level of physical activity were significant 
independent predictors of intensity and disability scores 
at multivariate linear regression. In study (Brennan, et al., 
2007) reported that physically less active students could 
be at an even higher risk for suffering from LBP: medical 
schools tend to have a time consuming curricula with a 
great deal of learning material. The academic rigor of such 
a curriculum might perpetuate a sedentary lifestyle among 
medical students, possibly making them prone to the oc-
currence of LBP (Harreby, et al., 1999;  Von Korff, et al., 
1992). 

The influence of engagement in physical activity or 
vitality in sports in relation to LBP: In this study, the 
strongest relations of LBP with vitality were found for two 
factors: vigorous activities: such as fast running, lifting 
heavy objects, participating in strenuous sports and bend-
ing, kneeling or stooping. The influence of engagement 
in physical activity or vitality in sports in relation to LBP 
has been variably reported: it was associated to LBP as 
a protective factor, in other reports the influence of sports 
as physical activity was not an independent factor of LBP 
(Moroder, et al., 2011). Brennan et al., (2007) showed two 
significance factors as having an association with lower 
back pain. They were age and hours of personal training 
physical activity. All other factors investigated (height, 
weight, body mass index, gender, academic program, year 
of study, hours of academic program physical activity, 
number of sports participated in within academic program 
and the number of sports participated in within personal 
training) were not found to be significant. The paper from 
the authors Harreby et al. (Taimela, et al., 1997). gives the 
four most painful activities in relation to LBP as also ob-
served in our study: lifting or carrying heavy loads, for-
ward bending, sitting for more than half an hour and job 
activities. It is evident that with such a high prevalence of 
LBP more data on the etiology and risk factors is needed 
and that the risk factors may differrom one population to 
the other. According to the literature, exercise has posi-
tive effects on LBP (Brennan, et al., 2007; Lis, Black, & 
Korn, 2007; Moroder,et al., 2011). Interventional studies 
published in the last years have shown beneficial effects of 
specific workout programs such as pilates (Lis, Black, & 
Korn, 2007) or other specific lumbar muscle control exer-
cises for amelioration of LBP. Links have also been found 
between occupational activities (lifting and loading) and 
lower back pain (Andersson, 1999; Moroder,et al., 2011). 
Although previous research indicates that very low levels 
of physical activity may increase back pain, our results 
suggest that excessive physical activity (vigorous activi-
ties, such as: running, lifting heavy objects, participating 
in strenuous sports) may also increase pain incidents due 
to activities of daily living (ADLs) (Atikovićet al., 2017). In 
general, the proposition that more research is needed in 
the future to investigate the relationship between low back 
pain and college sports activities, and to develop a better 
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understanding of the relationships between sport-specific 
loading on the lumbar spine for each sport and the impact 
that such a loading may have. This would hopefully lead 
to the development of management techniques and LBP 
prevention tactics that can be applied to younger patients 
who participate in sports.Variables which were not as-
sessed in this study but should be investigated in future 
studies are: tobacco smoking, previous low back injury, 
sleeping material (type), physical characteristics of the 
respondents, posture mostly adopted during daily activi-
ties, psychological distress, a comparison of college study 
programs, gender, and to identify which sports activities in 
the course are associated with the development of LBP. It 
would be necessary to take account of the basic elements 
of pain assessment: the distribution of pain, the quality of 
pain, the duration of pain, the way pain occurs, factors 
that aggravate pain and reduce the impact on daily life and 
sleep activities, associated symptoms, the circumstances 
and manner of first pain, previous similar symptoms, prior 
treatment, and the current treatment.

Conclusion

In our setting and results there is a high prevalence of LBP 
amongst students population of Faculty of Sport and Phys-
ical Education, with several modifiable risk factors identi-
fied. In this study, SF03: vigorous activities: such as fast 
running, lifting heavy objects, participating in strenuous 
sports and bending, kneeling or stooping, lifting or car-
rying groceries, SF4: Had difficulty performing the work 
or other activities, Cut down on the amount of time you 
spent on work or other activities, SF05: Cut down on the 
amount of time you spent on work or other activities, SF09: 
Did you feel tired, did you have a lot of energy were sig-
nificantly associated with LBP. We believe that future stud-
ies should look at rarely investigated constructs such as: 
anxiety, family history, degenerative diseases of the joints, 
osteoporosis, depression, smoking, menstrual cycle and 
take anatomic differences in muscle strength into account. 
Students at risk of LBP need to modify their activity and 
postures during ADL to preventpainful movements. The 
results of our study can be used as evidence with officials 
in the area of prevention, to support efforts to improve the 
health of student populations and to reduce the risk to suf-
fer of LBP. Information about LBP and preventive workout 
programs should be incorporated into study programs. 
Student population may be rather ignorant about LBP and 
students would often want access to more information 
about this problem. The knowledge and exercises for LBP 
prevention should be introduced to physically active young 
adults and adolescents during the organized learning pro-
cess in high-school and university study processes.
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Abstract
Aim of this study is to research the status of body symmetries in youth judokas under 14-year-old that are competing in weight cat-
egories under 50kg and to see if judo is developing youth body in a symmetrical dimension. The sample consisted of 10 youth judokas 
(age 12.83 ± 0.57, height 156.4 ± 4.58 cm, weight 44.28 ± 4.85 kg, body mass index 18.06 ± 1.32, skeletal muscle mass 21 ± 
2,9 kg and body fat mass 11.98 ± 3.87 %). Their selected anthropometrical data were acquired using the 3D body scanner NX-16, 
whilst the In body 720 bioelectrical impedance was used for acquiring the morphological characteristics. Differences in body sym-
metries were determined by utilizing the paired samples T test, for which the statistical significance was set at p ≤ 0.05. Statistically 
significant differences were found only for elbow girth t(9)=-3.69, p = 0.005 and forearm girth t(9)=-3.26, p = 0.01, with the right 
side of the body demonstrating greater values than the left side. Results of the study indicate that youth judokas have body asymme-
tries in elbow and forearm girth, however that does not represent any increased possibility for the occurrence of injuries. Other body 
variables were developed in the symmetrical way. These findings are in line with the existing literature where judo is perceived as safe 
and recommended physical activity for youth. Special attention should be given to the future research on the body asymmetries within 
each individual weight category for different age groups.

Key words: judo, youth, morphology, symmetries, 3D scanning 

Introduction

Human body tends to be bilaterally symmetrical, but some-
times there are distinct asymmetries in morphology that 
are noticeable in children and adults (Malina & Buschang, 
1984). These asymmetries cohere with the preferred and 
non-preferred limbs of non-athletes and athletes engaged 
in extreme unilateral activities (Malina, 1983). Judo, as 
being considered a well-programmed youth activity, can 
positively influence the development of morphological, 
motoric, and cognitive characteristics and abilities of youth 
(Iadreev, Cherkashin, Vujkov, & Drid, 2015; Sertić, Segedi, 
Cvetković, & Baić 2009). It represents a very suitable sport 
for children and youth, and it results in relatively few in-
juries when compared with other sports (Demiral, 2011; 
Rogers, 1986). 
For young judokas it was demonstrated that within a one-
year period of regular training their body has enormously 
evolved, with some body asymmetries also starting to oc-
cur (Kambič, Sraka Vuković, Vuković, & Šimenko, 2017). 
These possible asymmetries may lead to the occurrence 
of injuries (Stradijot, Pittorru, & Pinna, 2012). According to 
Šimenko and Vodičar (2015), judokas are symmetrical with 
the exception of forearm girt variable. Similarly, Kambič et 
al. (2017) found that body asymmetries are evidenced in 
elbow girth and forearm girth, whilst Šimenko, Ipavec, 
Vodičar, and Rauter (2017) found that youth judokas in the 

category under 73kg were asymmetrical in elbow girth, 
forearm girth, thigh girth, mid-thigh girth and calf girth. 
However, nowadays, with the help of modern technology 
and sports testing, we can guide the training process in a 
way that it will lower the possibility of occurrence of exces-
sive asymmetries, and subsequent injuries, but still pursue 
the training goals connected to better agility, power and 
better judo techniques (Kambič et al., 2017). This is very 
important, especially for young judokas, whose bodies are 
in the prime development phase. Therefore, the aim of this 
study is to research the status of body symmetries in youth 
judokas under 14-year-old , which have been competing 
in the weight categories under 50kg. More specifically, we 
wish to examine whether judo is developing youth body in 
a symmetrical dimension.

Methods

Participants
The sample included 10 youth judokas with mean age 
12.83 ± 0.57, height 156.4 ± 4.58 cm, weight 44.28 ± 
4.85 kg, body mass index 18.06 ± 1.32, skeletal muscle 
mass 21 ± 2,9 kg and body fat mass 11.98 ± 3.87 %. All 
judokas were right hand dominant. 
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Sample of variables
Variables used in statistical analysis were left (L) and right 
(R) upper arm girth, L – R elbow girth, L – R forearm 
girth, L – R wrist girth, L – R thigh girth, L – R knee girth 
and L – R calf girth.

Data collection
Bioelectrical impedance Inbody 720 (Biospace, South 
Korea) was used for measuring weight, body mass index 
(BMI), skeletal muscle mass (SMM) and body fat (BF).
3D anthropometric measurement of the judokas’ bodies 
was performed by the 3D body scanner NX-16 ([TC]2, Cary, 
North Carolina), validated by Šimenko and Čuk (2016). The 
NX-16 utilizes a non-invasive scanning method to produce 
a true-to-scale 3D body model in 8 seconds, which uses 
photogrammetry technology (white light) with 32 cameras 
to produce raw photonic point cloud data 3D body image. 
That 3D cloud data image allows for automatic landmark 
recognition as well as electronic tape measurements. Be-
fore measurements, full calibration of the NX-16 scanner 
was made, with the acceptable range of the accuracy of 
circumferences standard deviation of 0.577 mm. Subjects 
were instructed to remove all jewelry and clothes. They 
entered the scanner barefoot and in form-fitting brightly 

colored underwear. They stood in a standardized posi-
tion, with their feet located on landmarks on the scanner’s 
floor (feet set straight, not inwards or outwards), grabbing 
the handles inside of the scanner with a natural standing 
posture (shoulders not elevated, elbows stretched, up-
right position of the back, chin slightly lifted). A 3D Body 
Measurement System Version 7.4.1 software was used to 
create the initial point cloud that was then processed into 
a 3D body model from which customized measurements 
could be extracted. A multi-scan option with three con-
secutive scans was used to obtain the data which gave us 
one merged file with means of all three consecutive scans. 
Scanning of three consecutive scans lasted 24 s, and sub-
jects were instructed to be as still as possible. Scanning 
was done in the laboratory of Institute of sport in Ljubljana 
by an experienced examiner. 

Statistical analysis
The data was analyzed with the SPSS 21.0 software for 
Windows. We used methods of descriptive statistics for 
the information about the sample. The paired T test was 
used for determining the differences in body symmetries, 
with the statistical significance set at the value of p ≤ 0.05.

Variable N Mean Std. Deviation Min. Max.

Age 10 12.83 0.57 11.50 13.40

Height 10 156.40 4.58 148.60 165.30

Weight 10 44.28 4.85 37.50 51.70

BMI 10 18.06 1.32 15.69 19.68

SMM 10 21.00 2.90 18.14 26.44

BF % 10 11.98 3.87 6.87 17.77

 
Group  

 
 RIGHT SIDE LEFT SIDE 95% CI

Variables Mean SD Mean SD Lower Upper df t p

Upper arm girth 23,94 1,59 24,07 1,72 -0,67 0,93 9 ,368 ,721

Elbow girth 22,47 1,14 21,56 0,87 -1,47 -0,35 9 -3,685 ,005

Forearm girth 22,77 1,17 22,26 1,04 -0,86 -0,16 9 -3,255 ,010

Wrist girth 15,80 1,07 15,39 0,82 -0,90 0,08 9 -1,874 ,094

Thigh girth 47,06 2,30 46,90 2,83 -0,76 0,44 9 -,606 ,559

Knee girth 33,57 1,87 33,57 1,79 -0,27 0,27 9 0,000 1,000

Calf girth 31,31 1,50 31,22 1,48 -0,51 0,33 9 -,484 ,640

Table 1. Descriptive statistics of the sample

Table 2. Differences between selected morphological variables

Note: *statistically significant at p ≤ 0.05.
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Results 

In Table 2, it is shown that there are statistical differences 
in elbow girth t(9)=-3.69, p = 0.005 and in forearm girth 
t(9)=-3.26, p = 0.01. Greater values were found for ju-
dokas’ right side. Close to the p ≤ 0.05 limit is also wrist 
girth t(9)=-1.87, p = 0.094. The rest of the variables are 
not statistically significant.  

Discussion

The results show that judo training in youth initiates the de-
velopment of some morphological differences, which are 
shown in the upper body extremities. This study showed 
that statistically significant body asymmetries were found 
in elbow girth (p=0.005) and forearm girth (p=0.010) for 
the judokas under 14 years of age. The main asymmetries 
are shown in the upper body, more specifically, in the arms 
for elbow and forearm girth for the right body side. Judo 
is the sport that constantly requires a firm grip, making 
the use of arms and hands even more exposed to greater 
muscle efforts in youth. It is evident that the right-hand-
dominant fighters very often fight in a right fighting stance. 
Hence, the right hand is predominantly used as a first hand 
to grab the kimono’s lapel when starting an attack. There-
fore, judokas overload the dominant arm, with the effects 
evidenced as bigger dominant side elbow and forearm girt 
(Šimenko & Vodičar, 2015). In connection of overloading 
the dominant arm, similar findings were demonstrated 
by Čuk, Bučar Pajek, Jakše, Pajek, and Peček, (2012) on 
top-level gymnasts for the forearm girt (p = 0.004) with 
180.000-200.00 performed gymnastic elements per year. 
Our results attribute the study of Šimenko and Vodičar 
(2015), where it was demonstrated that body asymmetries 
were found in forearm girth (p=0.03) for participant with 
mean age of 21.5 ± 3.5.
 Kambič et al. (2017) found similar results during monitor-
ing of the physical development of youth judokas (mean 
age 14.33 ± 0.64) across wide range of different weight 
categories for two consecutive years of judo training. In 
the study, youth judokas showed statistically significantly 
asymmetries in the second year of the training in elbow 
girth (p=0.03) and forearm girth (p=0.02) (Kambič et al., 
2017). Similarly, Šimenko et al. (2017) found that judokas 
competing in the under 73 kg category, with the mean age 
of the sample 17.28 ± 1.46, showed similar statistical 
significant asymmetries in the upper body in elbow girth p 
= 0.003, forearm girth p = 0.019. Šimenko et al. (2017) 
also found statistical significant asymmetries in the lower 
body in thigh girth p = 0.004, mid-thigh girth p = 0.000 
and calf girth p = 0.037.
There is a need for further research on whether those 
upper-body asymmetries are connected to better judo per-
formance or if they occur as a natural development of the 
laterality process. Youth judokas relay on their dominant 
limbs, which ignites some body adaptations. For example, 
greater forearm girt predicts maximum hand grip strength 
for men (Anakwe, Huntley, & Mceachan, 2007). This sug-

gests that judokas have bigger right-hand grip strength. 
However, it is of great importance that youth judokas train 
their throwing techniques bilaterally, in order to achieve in-
creased technical-tactical solutions in a judo bout. More-
over, bilateral throwing techniques would aid in develop-
ing their morphological characteristics in a symmetrical 
direction, which could help in preventing the occurrence 
of greater asymmetries. Anakwe et al. (2007) reports that 
a difference in forearm circumference greater than 2 cm 
may lead to diminished grip strength in the attenuated arm. 
However, such large asymmetries were not the case in our 
study.

Conclusion

The results of the study indicate that youth judokas develop 
body asymmetries in elbow and forearm girth, which does 
not represent any increased possibility for the occurrence 
of injuries. For our study participants, their other body 
variables do not demonstrate any asymmetries.  These 
findings enrich the existing literature on the judo as a safe 
and recommended physical activity for youth. However, 
longitudinal studies on youth judokas body development 
in connection to judo would be beneficial for furthering the 
understanding on the benefits of judo. Furthermore, the 
research attention should be placed on the body asym-
metries within each individual weight category for different 
age categories.
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Abstract
The goal of this research was to determine potential differences in personality traits of students athletes in comparison to students 
nonathletes. Research included around 200 students of Faculty of Education of University “Džemal Bijedić” in Mostar, from which 
100 students are professional or recreational athletes and 100 students are nonathletes. Students are equated according to the year 
of study and average grade during the study. Personality traits were estimated by the “Big five” inventory (BFI) (John, Donahue and 
Kentle, 1991) and obtained data were presented and discussed from the aspect of dominant theories in the given area. Results of 
the personality traits research on this appropriate sample show that students athletes do not statistically differentiate in a significant 
measure from nonathletes in personality traits Extraversion and Accommodation, while in the trait Conscientiousness athletes differ-
entiate significantly from nonathletes, with the level of significance of p < ,05. Also, students athletes differentiate significantly from 
nonathletes in personality trait Neuroticism (U = 4040,5; N = 200; p < ,05), because athletes obtained statistically lower results in 
the trait Neuroticism than nonathletes in this research. Also, obtained results show that athletes, in this research, do not differentiate 
statistically from nonathletes in personality trait Openness towards experience. 

Key words: extroversion, accommodation, conscientiousness, neuroticism, openness towards experience, sport

Introduction

According to the opinion of many experts, personality, 
complex and unique at every individual, is in the basis of 
every human behaviour and activity. Many theoreticians 
and researchers had tried to define personality. Although 
this task seems easy, it can be noted that it is pretty hard 
to differentiate between personality traits and some other 
psychological variables, such as intellectual abilities and 
emotion expression. Almost all authors which dealt in 
personality defining, differentiate permanent and relatively 
stable features from psychological conditions, which are 
temporary. Some of them claim that specific complexity of 
personality traits is a cause of behaviour of an individual, 
while others think that personality is connected to behav-
iour, e.i. that based on knowing someone’s personality its 
future behaviour can be predicted (Repišti, 2015). There-
fore, many authors avoid formal defining of personality. 
Larsen and Buss (2008) give a definition of personality ac-
cording to which personality is an assembly of psychologi-
cal characteristics and mechanisms in an individual which 
are relatively permanent and organized, and which effect 
on interaction and adaptation of a person on physical, intra 
psychological and social surrounding. Personality traits are 
key concepts in personality psychology and they must be 
defined as precise as possible.
McCrae and Costa gave a definition of personality traits 
as its constituents and in their opinion, personality traits 
are dimensions of individual differences in tendencies of 

displaying consistent opinion forms, feelings and activi-
ties (McCrae and Costa, 1990, according to Larsen and 
Buss, 2008), and they are stabile during life. This defini-
tion doesn’t imply strict causality nor manifestation of 
personality traits as real and sensible entities, which is in 
accordance with their nature. Personality traits are trying to 
be defined by lexical, statistical and theoretical approach. 
After numerous research, an initial consensus concerning 
basic taxonomy of personality traits was accomplished, 
and it is “Big five” inventory (Opsenica-Kostić, 2012). “Big 
five” inventory is a result of “questionnaire tradition” and 
operationalization structure of personality which includes 
five wide dimensions of personality and thirty subdimen-
sions (facets). Six facets are adequate to each domain, 
and basic personality traits which make big five factors 
are: Extraversion, Accommodation, Conscientiousness, 
Neuroticism and Openness towards experience. All facets 
are marked by number and letter sign, e. g. in the case of 
Neuroticism: anxiety is – N1, angry hostility – N2, vulner-
ability – N6 etc. (Repišti, 2015). Mentioned model of per-
sonality is most used in practise and it has most followers, 
and was applied in this research. Researches which have 
dealt with personality traits of athletes and nonathletes es-
pecially refer to the importance of dimensions Extraversion 
and Neuroticism (De Bruijn et al., 2005; Hagberg et al., 
1979; Chan et al., 2007; Watson and Pulford, 2004) as 
well as of dimension Accommodation for practice of sport 
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(Eagleton et al., 2007; Watson and Pulford, 2004; Chen et 
al., 2007). Research of Ingledew et al. indicated on the im-
portance of four dimensions of personality from “Big five” 
inventory for regulation of behaviour during practice, and 
those are – Neuroticism, Extraversion, Accommodation 
and Conscientiousness, while for the dimension Openness 
towards experience results are pretty much contradictory. 
Observed as a whole, researches of personality traits of 
athletes from the prism of “Big five” inventory are newly 
dated and are not so often, which is probably related to the 
recent acceptance of that model and its predominance over 
other models of personality. However, such results may in-
dicate on higher importance of specific personality traits in 
the context of practising sport – whether on recreative or 
on professional level, and that is the fact which needs to 
be appreciated and researched in the future. Extraversion, 
Accommodation and Conscientiousness are desirable fea-
tures which make a person that owns them favourite in the 
society. Researches of personality traits on the sample of 
athletes conducted till now show that these dimensions are 
significantly more present at athletes compared to nonath-
letes. For example, researches related to Eysenck’s model 
of personality showed that participants in sport have 
higher results in dimension of Extraversion compared to 
nonparticipants in sport (Eagleton et al., 2007), which was 
confirmed by a research in which “Big five” inventory was 
used and in which instructors and participant amateurs in 
extreme sports obtained higher results in dimension Extra-
version compared to nonparticipants in such sports (Wat-
son and Pulford, 2004). Also, research of personality traits 
and attendance of recreation centres (Chan et al., 2007), 
which used measure of “Big five” inventory, showed that 
it is more likely that people with high results in dimensions 
Extraversion, Accommodation and Conscientiousness 
will attend recreation centres. Therefore, we think that it 
is justified to assume that in this research level of Extra-
version, Accommodation and Conscientiousness will be 
statistically much higher at athletes as to nonathletes, also. 
Emotional stability follows business success and satisfac-
tion with that success, while Emotional instability and Neu-
roticism destroy it, since neurotic people incline towards 
making obstacles in successful achievement in competi-
tive situations or in situations of achievement measure-
ment. Researches of this personality trait of athletes have 
shown that dimension of Neuroticism is significantly less 
present at athletes compared to nonathletes, for example 
at bicyclists in the US, which gained significantly lower re-
sults on the scale of Neuroticism compared to controlled 
group of students – nonparticipants in sport (Hagberg et 
al., 1979), and at instructors and amateur participants in 
extreme sports (Chen et al., 2007), and participants which 
attended recreation centres (Watson and Pulford, 2004). 
Therefore, we assume that level of Neuroticism will be sta-
tistically much lower at athletes compared to nonathletes. 
Based on the overview of previous researches which have 
dealt in analysis of personality traits at athletes and deter-
mination of potential differences compared to nonathletes, 
we can conclude that results are pretty much contradictory 

when dimension Openness towards experience comes to 
focus. And, otherwise, in different cultures and different 
languages there is an uncertainty in regard to this factor 
– its content, name and replicability, because some indi-
vidual differences are more important to one than the other 
culture, e. g. intellect in one, conventionality in other, open-
ness in third etc. In accordance to that, we can assume 
there is no statistically relevant difference in the level of 
Openness towards experience between athletes and non-
athletes. The main goal of this research is to examine per-
sonality traits of athletes and to determine potential differ-
ences compared to parallel sample of nonathletes, and the 
main goal is to determine is there a statistically significant 
difference in the structure of personality between athletes 
and nonathletes. 

Methods 

Sample of examinees 
In this research 200 students of Faculty of Education of 
University “Džemal Bijedić” in Mostar were included, from 
which 100 athletes were engaged in sport professionally 
or recreational for more than one year and 100 were non-
athletes. Sample included students of both gender (120 
female students and 80 male students) which are equated 
according to the year of study and average grade during 
the study.
Average age of the examinees is 23 years and 2 months (M 
= 23,2; SD = 4,97; N = 200), with a remark that average 
age of athletes is 22,6 and of nonathletes 23,8. Besides, 
athletes are practising sport recreationally or profession-
ally between 1 and 20 years, and in average M = 9,1 years 
(SD = 4,78). 
Data were collected during February and March of 2017. 
by voluntary, anonymous filling of the questionnaire.

Sample of variables 
Independent variables in this research are personality traits 
according to “Big five” inventory, and those are: 
- Extraversion: Talkative, assertive, direct, open opposed to 

Shy, quiet, inhibited.
- Accommodation: Compassionate, kind, warm, full of un-

derstanding, sincere opposed to Unkind, rough, cruel, 
insensitive.

- Conscientiousness: Organised, neat, practical, pedantic 
opposed to Unorganised, untidy, superficial, impractical.

- Neuroticism: Grumpy, anxious, insecure opposed to Qui-
et, relaxed, stable, and

- Openness towards experience: Imaginative, independent 
in assessments, directs attention on oneself’s feelings, 
prefers diversities, intellectually curious opposed to Un-
imaginative, appreciates obedience and respect of the 
authority without any objection.

Dependent variable of the research is practicing or non-
practising sport, and based on this, examinees are classi-
fied into group of athletes or group of nonathletes. 
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In the unique group of athletes are classified professional 
athletes as well as those practicing sport recreatively, be-
cause, just the fact that they have the desire, will, need and 
motivation to practice sport activities contributes to the 
assumption that structure of their personality could differ 
from the structure of nonathlete personality (Lorger, 2011). 

Measuring instruments
For testing of personality traits “Big five” inventory (BFI) 
was used in this research (John, Donahue, and Kentle, 
1991). Translation and empirical check of BFI, with the per-
mission of authors, was made by Gavrić with co-workers, 
gaining approval of authors for appliance of questionnaire 
in research purposes in Bosnia and Herzegovina (accord-
ing to Vardo and Efendić-Spahić, 2016). “Big five” inven-
tory is an instrument which enables (self)evaluation of 
five basic personality dimensions: Extraversion (E), Ac-
commodation (A), Neuroticism (N) and Openness (O). It 
was developed to enable representative display of five big 
personality traits, integrating results of previous studies on 
what makes basic dimensions by focusing on the descrip-
tion of traits offered by John (1990). Inventory contains 44 
particles gained by factor analyses on a large number of 
examinees. Particles inside of BFI are conceived as short 
sentences based on already mentioned – prototype mark-
ers of “Big five”, which were presented by John in 1990. 
Evaluation is made on a scale of Likert’s type from 1 to 5, 
expressing a degree of accordance/discordance with the 
statements “completely incorrect” (1) to “completely cor-
rect” (5), in a manner that the examinee writes degree of 
accordance with certain statement on the predicted place 
(Vardo and Efendić-Spahić, 2016). Although each of the 
subscales of the BFI implies eight to ten particles per scale, 
that didn’t affect relatively good psychometric characteris-
tics of this instrument. Namely, on the sample of examin-
ees from USA and Canada, reliability of scales, measured 
by alpha coefficient, goes from ,75 to ,90 (John, Naumann 
and Soto, 2008). Additionally, Hampson and Goldberg 
(2006) have registered reliability (measured by test-retest 
method) from ,74 on a sample of examinees of middle age, 
which is considered acceptable reliability (Fajgelj, 2003). 

Statistical data analysis 
For analysis and data processing obtained in this research 
program package SPSS for Windows, version 21.0, was 
used, while during interpretation professional literature 
was consulted. Average age of the examinees was de-
termined by calculating arithmetic mean and dispersion 
of results around the average by standard deviation and 
span of results. Distribution of examinees according to 
different characteristics was described by frequencies, e. 
i. by percentage. Along to basic descriptive statistics and 
usage of t-test for big independent samples, after control 
of prerequisites for parametric, adequate non-parametric 
statistical operations were also used, such as Mann-
Whitney’s U-test for big independent samples. Level of 
safety was determined on the level of 95%, e. i. with risk 
of a mistake from 5%, and on the level of 99%, e. i.  with 
risk of a mistake of 1%. 

Results

After authentication of reliability of subscales of BFI, it 
was determined that Cronbach’s alpha coefficient in this 
research for the subscale Neuroticism is ,78; for the sub-
scale Extraversion ,72; for the subscale Openness towards 
experience ,65. Additionally, Cronbach’s alpha coefficient 
for the subscale Accommodation is ,63 and for the sub-
scale Conscientiousness ,79. Thereafter, reliability of sub-
scales on our sample is somewhat lower compared to 
the sample of examinees in USA and Canada, but other 
than on subscales Openness towards experience and 
Accommodation, it is relatively good, having in mind the 
fact that the alpha coefficient was calculated on a small 
number of particles. Additionally, assessment of normality 
of result distribution is a prerequisite for many statistical 
tests and before we start testing the hypotheses, in table 
1. we will show results of mostly used test of normality 
– Kolmogorov-Smirnov’s test separately for athletes and 
nonathletes. Normality of distribution was checked for all 
five personality factors.

Table 1. Results of Kolmogorov-Smirnov’s test for student 
athletes and nonathletes on five personality factors

Personality factors
DO YOU 

PRACTICE 
SPORT?

Kolmogorov-Smirnov

Statistics df p

Neuroticism 
YES ,104 100 ,010

NO ,083 100 ,083

Extraversion
YES ,070 100 ,200

NO ,069 100 ,200

Openness towards 
experience

YES ,090 100 ,046

NO ,085 100 ,070

Accommodation
YES ,092 100 ,038

NO ,127 100 ,000

Conscientiousness
YES ,077 100 ,153

NO ,071 100 ,200

Results achieved on 5 abovementioned scales are dis-
tributed normally, except in four cases. Results on scales 
Neuroticism, Openness towards experience and Accom-
modation at athletes and on the scale Accommodation at 
nonathletes statistically deviate in a significant measure 
from normal distribution. Additionally, after control of 
distribution of normality of variables – practising/non-
practising sport and average degree, it has been noticed 
that their distributions also are in a significant measure 
statistically deviant from normal distribution. Therefore, 
on results which deviate from normal distribution, in fur-
ther analyses non-parametric tests will be carried out, 
and on those that don’t deviate from normal distribution, 
parametric tests. In continuation, we have tested differ-
ence between average values on the scales of Extraver-
sion and Conscientiousness of athletes and nonathletes 
by t-test for big independent samples and on the scale 
Accommodation by Mann-Whitney’s U-test. We can see 
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descriptive data for these two groups for three men-
tioned traits in table 2. By overview of table 2. we can 
conclude that athletes and nonathletes do not statisti-
cally much differ in results on scale Extraversion (t = 
0,461; df = 198; p > 0,05), but they differ in results on 
scale Conscientiousness, with the level of safety 95% (t 
= 2,113; df = 198; p < 0,05). Thereafter, athletes gain 
statistically higher results on the scale Conscientious-
ness than nonathletes.  

Table 2. Comparison of results in three personality traits for 
students practicing sport and students non-practicing sport

Personality 
factors

DO YOU 
PRACTICE 
SPORT?

N M SD SDE

Extraversion
YES 100 29,36 4,953 0,495

NO 100 29,03 5,173 0,517

Accommodation
YES 100 34,84 4,572 0,457

NO 100 35,17 4,463 0,446

Conscientiousness
YES 100 33,83 6,205 0,621

NO 100 32,14 5,047 0,505

Table 3. Results of testing of statistical significance of difference 
on personality traits Extraversion and Conscientiousness 
between athletes and nonathletes by t-test for big independent 
samples

Personality factors t df p Ms-Mns SDE differences

Extraversion ,461 198 ,645 ,330 ,72

Conscientiousness 2,113 198 ,036 1,69 ,80

If athletes and nonathletes differ on scale Accommodation 
(table 4), we have tested by Mann-Whitney’s U-test. Based 
on average ranks and sum of ranks achieved by athletes 
and nonathletes on the scale Accommodation, we have 
concluded that there is no statistically significant difference 
(U = 4757; N = 200; p > 0,05).

Table 4. Results of testing of statistical significance of difference 
on the personality trait Accommodation between athletes and 
nonathletes by U-test for big independent samples

Factor of 
personality

DO YOU 
PARACTICE 

SPORT?
N Average 

rank
Sum of
ranks

Mann-Whitney 
U

Accom-
modation

YES 100 98,07 9807,00
4757,00

p = 0,552
NO 100 102,93 10293,00

Overall 200

Therefore, we can say that athletes don’t achieve statisti-
cally higher results than nonathletes on the scales Extra-
version and Accommodation, while on the scale Conscien-
tiousness athletes achieve statistically much higher results 
than nonathletes. Additionally, we have tested the differ-
ence in results on the scale Neuroticism between athletes 
and nonathletes, and from the table 5. we can read what 
results in average were achieved by athletes and by non-

athletes, as well as dispersion of results around average 
and standard error. The difference was tested by Mann-
Whitney’s U-test for big independent samples.

Table 5. Comparison of group descriptive parameters on 
Neuroticism for students practising sport and students non-
practising sport

Factors of 
personality

DO YOU 
PRACTISE 
SPORT?

N M SD SDE

Neuroticism
YES 100 20,71 5,661 ,566

NO 100 22,51 5,844 ,584

As we see in table 6, result of non-parametric U-test for 
big independent samples showed existence of statistically 
significant difference between group of athletes and group 
of nonathletes (U = 4040,5; N = 200; p < 0,05).

Table 6. Results of testing of statistical significance of difference 
on the trait Neuroticism between athletes and nonathletes by 
U-test for big independent samples

Factor 
of per-
sonality

DO YOU 
PRACTISE 
SPORT?

N Average 
rank

Sum of 
ranks

Mann-
Whitney U

Neuroti-
cism

YES 100 90,91 9090,50
4040,50

P = 0,019
NO 100 110,10 11009,50

Overall 200

Because of that, based on these results, we can conclude 
that we accept second hypothesis. Athletes, in this re-
search, achieve statistically much lower results on Neuroti-
cism than nonathletes, e. i. athletes are emotionally more 
stable than nonathletes. Also, by non-parametric test for 
big independent samples we have checked differences in 
results of athletes and nonathletes on the personality trait 
Openness towards experience. Descriptive parameters for 
these two groups on the scale Openness towards experi-
ence are shown in table 7.

Table 7. Comparison of group descriptive parameters on 
Openness towards experience for students athletes and 
nonathletes

Factor of 
personality

DO YOU 
PRACTISE 
SPORT?

N M SD SDE

Openness 
towards 
experience

YES 100 38,20 4,725 ,472

NO 100 37,68 5,047 ,505

In table 8. we can see results from Mann-Whitney’s U-test 
and on the basis of those results we conclude that athletes 
and nonathletes statistically don’t much differ in person-
ality trait Openness towards experience, with the level of 
security of 95% (U = 4662,5; N = 200; p > 0,05). Based 
on that, we conclude that between athletes and nonathletes 
there isn’t statistically significant difference in the person-
ality trait Openness towards experience.  
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Table 8. Results of testing of statistical significance of difference 
on the personality trait Openness towards experience between 
athletes and nonathletes by U-test for big independent samples

Factor of 
personality

DO YOU 
PRACTISE 
SPORT?

N Average 
rank

Sum of 
ranks

Mann-
Whitney U

Openness 
towards 

experience

YES 100 103,88 10387,50
4662,50

P = 
0,408

NO 100 97,13 9712,50

Overall 200

Discussion

Researches conducted with a goal of testing personality 
traits of athletes and nonathletes indicate existence of sta-
tistically significant differences in the structure of personal-
ity of athletes and nonathletes, and especially point out the 
importance of dimensions Extraversion, Neuroticism and 
Conscientiousness for practising sport (De Bruijn et al., 
2005; Hagberg et al., 1979; Chen et al., 2007; Watson and 
Pulford, 2004; Eagleton et al., 2007). Also, research by 
Ingledew et al. (2004) indicates the importance of four di-
mensions of personality for practising sport, e. g. Neuroti-
cism, Extraversion, Accommodation and Conscientious-
ness, while results for the dimension Openness towards 
experience are pretty much contradictory. 
Therefore, it would be justified to expect that certain differ-
ences in the structure of personality can be found at ath-
letes as well at nonathletes. Results of this research in a 
certain measure confirm that general hypothesis. Namely, 
results of our research have shown that athletes do not sta-
tistically differ in a significant measure from nonathletes in 
personality traits Extraversion, Accommodation and Open-
ness towards experience, while in personality traits Neurot-
icism and Conscientiousness athletes statistically differ in 
a significant measure from nonathletes. It has come to light 
that lower Neuroticism and higher Conscientiousness are 
more present at athletes compared to nonathletes, which is 
in accordance to results of previous researches (Hagberg 
et al., 1979; Chen et al., 2007; Watson and Pulford, 2004; 
Judge et al., 2002). Higher results of athletes on scales Ex-
traversion and Accommodation, which we have expected 
based on description of personality traits as well as on re-
sults of previous research (Eagleton et al., 2007; Watson 
and Pulford, 2004; Chen et al., 2007), in this research are 
not confirmed. Reason for that can be found in a fact that 
Extraversion and Accommodation are desirable features 
which make people owning them favourite and appreciated 
in society, and that is something to what all human, in all 
life periods, especially in adolescence and early adult age, 
aspire more and more. Additionally, it is important to point 
out that this research has few imperfections, no matter the 
effort and work included in the research, and one of the 
main is the fact that we weren’t in an ability to find a sam-
ple with bigger number of examinees. Namely, although a 
sample of 200 examinees (100 athletes and 100 nonath-
letes) can be considered satisfying, we are of opinion that 

with a larger and better selected sample we would gain 
data on which we would have bigger possibility to conduct 
some more precise and complex statistical procedures. 
Furthermore, it would be desirable to conduct the research 
on a sample with a larger number of examinees practising 
sport professionally, because in that way we could gain 
some more significant and interesting results which would 
have a larger possibility of practical application. Besides, 
for further research we can propose implementation of 
prospective longitudinal studies of researching personality 
structure of athletes and nonathletes, because, seen as a 
whole, researches of personality traits of athletes, espe-
cially from a prism of “Big five” model, are not so frequent. 
Therefore, just that fact can imply bigger value of specific 
personality traits in the context of practising sport, which in 
the future need to be more acknowledged and looked into. 
Also, it could be useful to compare structure of personal-
ity of professional athletes and recreational athletes in one 
of the future research of this thematic in order to perceive 
eventual similarities and differences between mentioned 
groups and to open the field for new researches and prac-
tical implications of the same. 

Conclusion

In the research of personality traits on the sample of 200 ex-
aminees (100 professional or recreational athletes and 100 
nonathletes, of which there were 120 women and 80 men) 
we came to following conclusions: Athletes do not statis-
tically differ in a significant measure from nonathletes in 
personality traits Extraversion and Accommodation, while 
in the trait Conscientiousness athletes differ significantly 
from nonathletes; Athletes statistically differ in a significant 
measure from nonathletes in personality trait Neuroticism. 
Namely, athletes in this research obtain statistically much 
lower results in Neuroticism than nonathletes, which was 
expected and athletes in this research do not differ sta-
tistically in a big measure from nonathletes in personality 
trait Openness towards experience. Based on the available 
literature, we can conclude that in our area this is one of 
the few researches of athlete and nonathlete personality 
structure and we hope that with our result we will give a 
certain contribution to this field of research, open some 
new research questions and give a stimulus for some new 
research which will additionally enlighten answer to the 
question is there a structure of personality which “gives 
wings”, ensures software for a medal and predisposes 
winners in arena of sport and arena of everyday life.
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Abstract
The aim of this research was to determine body weight and height influence on motoric achievements tests performing in basketball for 
three different ages. In this study 216 participants had been included, they were devided in three subsamples (70 students in both 6th 
and 9th junior highschool grades and 76 students in 3rd hightschool grade). Motoric achievements tests in basketball have determined 
achievements for techniques of catching and passing, dribbling and shooting on basket. Obtained results have shown that for youngest 
subsamples body height influences catching and passing in a set position test. In 9th grade body height and weight influence shooting 
on basket in 30 second test, while influence of body weight we can notice in catching and passing in a set position test. On samples 
results in 3rd highschool grade body height influence has been determined only in shooting on basket in 30 seconds test. In other tests 
there has not been determined any influence of predicate set of variables on test performing.A small precent of mutual variability, which 
describes predicate set of variables, shows that on successful performance of motor achievements tests some other anthropomotoric 
measures have influenced, as well as some other anthropological features, what was confirmed by other researches.

Key words: shooting on basket, catching and passing, regression analysis, body height and weight 

Introduction

According to the structural complexity criterion basketball is 
one the most complex sport that includes simple or complex 
movements, which are performed by team members in coop-
ertional conditions (Rađo, et al., 2000). The ball techniques in 
basketball are manifested by application of different ways of 
passing, dribbling and shooting to the basket.The performing 
of listed techniques requires ability of coordination to connect 
movements, ability of differentiation as well as balance (Mei-
nel, et al., 2004). However, it is important to point out that the 
ball technique in basketball represents constant upgrading of 
biotical-motoric knowledge of ball throwing, catching, pass-
ing as well as dribbling (Sekulic, et al., 2007).
Basketball particularities, its popularity among students have 
already been recognized, as a result of that basketball has be-
come an inherent part of school sport and physical education 
classes. Different anthropological characteristics have influ-
enced movement structures performances in basketball as 
well as achievment in basketball itself. There is very important 
influence on successful movement structures performances 
in basketball by morphological characteristics too (Jašarević, 

et al., 2013; Aruković, 2013). Human beings have been ex-
periencing different growing and developing phases during 
their lives. During the school ages those phases have a really 
strong influence on complete anthropological status of each 
individual (Meinel, et al., 2004). Tested subsamples expere-
ince three growing periods:pre-puberty,6th grade, puberty, 9th 
grade and period of adolescence, 3rd highschool grade (Mei-
nel, et al., 2004; Mikić, 2000; Neljak, 2013). Therefore the aim 
of this work is to determine the level in which body height and 
weight influence motoric achievements in basketball in differ-
ent developing periods.

Methods

Sample
This research has been done with three male subsamples: 
6th and 9th junior highschool grade and 3rd highschool 
grade. Subsample of 6th and 9th grade has 70 each and 
3rd highschool grade has 76 subjects. Subsample of the 
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6th grade is: (11 years (+/- 6 months) old with  body 
height:1,55±0,08m; body weight: 46,10±11,28kg). Sub-
sample of the 9th grade is: (14 years (+/-6months) old with 
body height:1,76±0.09m; body weight: 61,95±13.17kg). 
Subsample of the 3rd hightschool grade is: (17 years 
(+/- 6months) old with body height:1,81± 0.06m; body 
weight:73.80±10.55kg). Subjects are regular students of 
physical education classes. Beforehand endorsment for 
participating in this research for all subjects has been given 
by their parents.

Sample of variables
This research has been determined on set of five variables 
by which motoric achievements in basketball have been 
evaluated. Before conducting this research metrical test 
characteristics have been determined. For this research 
the tests for estimating motoric achievements in: catch-
ing and passing in a set position and movement, dribbling 
and shooting on the basket have been used. Besides those 
tests, body height and weight  have been estimated as well.
Tests description for motoric achievements estimation in 
basketball:
Catching and passing in a set position – The junior high-
school participant stands 2.5 m far from the wall, while 
3rd highschool grade participant stands 3m far from the 
wall. On the sign for 30 seconds participants should do 
chest passing with both hands towards the wall. After 30 
seconds, if ball falls before the test end we write down the 
result. Test should be done for three times.
Dribbling in slalom – The participant on the sign”now” 
goes around the flags, between the flags there is 3m 
distance,with dominated hand he goes back to the start 
line.We write down the time when the participant reaches 
the starting line.The participant must not miss the flag and 
change his hand while dribbling.We write down the time in 
two decimals, test should be done for three times.
Shooting on basket in 30 seconds - The participant stands 
under the basket. Hearing the sign”now” he shoots on the 
basket. He should score as much as possible number of 
points. The participant takes the ball after each shot. We 
write down the number of scored points. The test should 
be done for three times.
Catching and passing in a movement  – The participant 
stands on a line which is 2.45m far from the wall.There are 
six squares each 60cm big on the wall.The squares are 
arranged in a row; first one is at a height of 1.5 m from the 
ground, second one at 0.9m, third one at 1.5 m, fourth one 
at 0.9 m,fifth one at 1.5 m and sixth one at 0.9 m. The par-
ticipant hearing the sign “now” tries to hit squares as they 
are arranged using chest passing technique in a row and 
double step. After reaching the last square he hits it for two 
times and goes back. The test should be repeated within 
30 seconds. We write down only hit squares and each is 
one point worth. The test should be done for three time.
Shooting from different positions in 60 seconds – The 
test should be performed from five different positions 
which are far from the basket: 2.75m for the 6th grade, 
3.60m for the 9th grade of junior highschool and 4.75m 
for the 3rd highschool grade. First position is perpendicu-

lar to the basket in the free-throw line direction, second 
and third ones are at 90° and fourth and fifth are at 45°. 
The participant hearing “now”starts shooting from the first 
position, than from second or third one (free choice) and 
finishes from fourth or fifth (free choice). Free choice will 
be determined by ball bouncing. The sequel is repeated 
within 60 seconds. The participant who scores from some 
of the positions has an extra shoot under the  basket. Each 
scored point is one point worth. Test should be done for 
three times.

Statistical analysis
For all variables mean, standard deviation and Kolmogorov 
Smirnov test have been counted. Reliabilty assessment of all 
tests has been counted by Cronbach alfa. Body height and 
weight influence on motoric achievements tests perform-
ing have been determined by standard regression analysis. 
Listed tests will represent criterion variable, while predictor 
set of variables will represent body height and weight

Results
Table 1.  Central and dispersive parameters and reliability of tests 
for estimating motoric achievements in basketball (Class- VI 
-6th; IX- 9th; IIIHS- 3th High School;M- mean, SD- standard 
deviation,K_S-Kolmogorov Smirnov test and Crα – Cronbach alfa) 

Class Variables M SD K_S Crα

VI

OKBLRZ 18,69 6,74 0,15 0,95

OKVLS 10,38 1,23 0,09 0,92

OKBLK 4,17 2,08 0,13 0,89

OKBLRK 17,58 3,59 0,11 0,97

OKSRP 2,51 2,00 0,11 0,89

IX

OKBLRZ 26,52 4,89 0,14 0,89

OKVLS 9,50 1,10 0,14 0,94

OKBLK 7,36 3,69 0,12 0,95

OKBLRK 20,48 3,83 0,08 0,96

OKSRP 3,10 2,14 0,09 0,86

IIIHS

OKBLRZ 28,26 2,72 0,10 0,91

OKVLS 8,95 0,92 0,08 0,88

OKBLK 11,71 3,69 0,09 0,94

OKBLRK 24,27 3,69 0,09 0,97

OKSRP 4,68 2,69 0,11 0,88

Legend:Catching and passing  in a set position in 30sec,(OKBLRZ), Drib-
bling in slalom(OKLVS), Shooting on basket in 30s(OKBLK),Cathcing and 
passing  in a movement in  30 sec (OKBLR), and Shooting  from different 

position in 60s (OKSPR).

According to the average value results in table no.1 we can 
notice that there has been result improvement with aging 
of subsamples in each tested variables. Standard devia-
tion of achieved results shows that the highest values have 
been determined at catching and passing in a set position, 
which have been decreased by aging. In tested variables 
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the lowest value of standard deviation has been noticed 
at dribbling in slalom test. Results of standard deviation 
should represent 1/3 of mean in order to make difference 
between participants (Malacko et al., 2001). Based on 
the obtained results we can notice that in throwing on the 
basket from different position test there is a high value of 
standard deviation in relation to the subsamples average 
achieved results. To determine normality of distributed data 
for testing of variables the Kolmogorov Smirnov test has 

been evaluated. Obtained results have shown that there is a 
normal result distribution in each tested variables and sub-
samples. Before the regression analysis implementation, 
reliability of measured instruments for each subsample 
has been determined in order to estimate whether the tests 
have defined object of  measurement or not. Acceptable 
values of Cronbach alfa should not be lower than 0.70 (Pal-
lant, 2011). Values of Cronbach alfa (Crα) are above (Crα 
>0.85) so we can notice high level of reliability.

Variables Class Predictors B p Ro Ro2

(O
KB

LR
Z)

VI
Height 0,49 0 ,43** 0,18

Weight -0,11 0,46   

IX
Height 0,01 0,95 0,34* 0,11

Weight 0,33 0,05   

IIIHS.
Height 0,03 0,83 0,28 0,08

Weight 0,27 0,03   

(O
KV

LS
)1

VI
Height -0,18 0,28 0,21 0,04

Weight 0,29 0,08   

IX
Height -0,25 0,16 0,2 0,04

Weight 0,07 0,69   

IIIHS.
Height 0,06 0,62 0,12 0,01

Weight -0,13 0,33   

(O
KB

LK
)

VI
Height 0,3 0,06 0,24 0,06

Weight -0,12 0,47   

IX
Height 0,31 0,06 0,43** 0,18

Weight 0,15 0,36   

IIIHS.
Height 0,26 0,04 0,33* 0,11

Weight 0,14 0,25   

(O
KB

LK
)

VI 
Height 0,28 0,08 0,22 0,05

Weight -0,11 0,5   

IX
Height 0,07 0,68 0,14 0,02

Weight 0,08 0,65   

IIIHS.
Height -0,07 0,58 0,11 0,01

Weight 0,12 0,35   

(O
KS

RP
)

VI Height 0,26 0,11 0,25 0,06

 Weight -0,34 0,04   

IX Height 0,1 0,57 0,13 0,02

 Weight 0,04 0,82   

IIIHS.
Height 0,1 0,42 0,1 0,01

Weight -0,03 0,79   

Table 2. Body height and weight regression analysis influence on performance of motoric achievements tests in basketball (B- 
standardized beta coefficient, p-significance value , Ro-multiple correlation and Ro2 - determination coefficient)

 Legend:1 (-) negative coefficient indicates to oposite scaling in dribbling  tests;
 Legend: Significant level * = 0.05 and  **= 0.01
 Legend: Catching and passing  at a set position in 30sec (OKBLRZ), Dribbling in slalom (OKVLS), Shooting on basket in 30s 
 (OKBLK), Catching and passing in a movement in 30sec(OKBLRK) and Shooting from different positions in 60s(OKSRP)
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In order to determine body height and weight influence 
on performance of motoric achievements tests standard 
regression analysis has been used. Based on obtained re-
sults we can notice that in some tests and subsamples 
statistically significant regression models have been deter-
mined, therefore we can conclude that predictor set of vari-
ables influences performance of some tests for estimating 
motoric achievements in basketball.
In (Table 2) results of regression analysis, with a catching 
and passing in a set position as a criterion variable,show 
that subsample of 6th grade has had, according to the F 
test, statistically significant regression model , in other 
words there is statistically significant relation between cri-
terion and predicate set of variables. Multiple correlation 
coefficient (Ro) is (Ro=0.43**) what explains about 18% 
(Ro2=0.18) of mutual variability. The rest of variability can 
be attributed to other anthropological participants features. 
Based on the analysis of the influence of predicate set of 
variables we can conclude that body hight has statisti-
cally significant influence (B=0.49, p=0.00). Statistically 
significant regression model has the same statistical im-
portance for subsample in 9th grade. Multiple correlation 
coefficient (Ro) between predicate set of  variables and 
criterion variable is (Ro=0.34*) what explains about 11% 
(Ro2=0.11) of mutual variability. Based on the analysis 
of the influence of predicate set of variables we can con-
clude that body weight has statistically significant influence 
(B=0.33, p=0.05). 
There hasn`t been determined any statistically significant 
regression model on performance of catching and passing 
in tested subsample in 3rd grade of high school, therefore 
other anthropological characteristics have influenced that 
performance. Existing of statistically siginificant beta coef-
ficient in predicate variable for body weight has been con-
sidered as coincidence which is difficult to explain mean-
ingfully (Malacko, et al.,2001).
Standard regression analysis in which the body height and 
weght influence has been determined in dribbling in slalom 
test performing, statistically significant regression model 
in tested  subsamples hasn`t been confirmed.
By analyzing of body weight and height influence  on 
shooting on basket in 30 second test, statistically signifi-
cant regression model in tested subsamples of 9th junior 
high school and 3rd high school grade has been confirmed. 
Multiple correlation coefficient (Ro) is (Ro=0.43**) in 
9th junior highschool grade and (Ro=0.33*) in 3rd high 
school grade .Determination coeffiecient (Ro2) in 9th 
grade explains 18% (Ro2 =0.18), and in 3rd grade 11% 
(Ro2 =0.11) of  mutual variability criterion of variable .
Based on analysis of some variables in predicate set we 
can notice that in 9th grade there are no statistically sig-
nificant beta coefficients. In situations when there are no 
statistically significant beta coefficients in predicate set of 
variables, but when there is statistically significant mul-
tiple correlation coefficient we can conclude that whole 
predicate set influences criterion variable explanation 
(Malacko, et al. 2001). In 3rd high school grade there has 
been determined that there is statistically significant influ-

ence of body height  (B=0,26, p=0.04) on shooting on 
basket in 30 seconds test.
By analyzing of body weight and height influence on catch-
ing and passing in movement test it is noticable that there 
is no statistically significant regression model in any of 
tested subsamples, apropos it there are other anthropo-
logical features that influence test performing.
After examining regression analysis results, where we have 
determined body weight and height influence on perform-
ing of shooting on basket from different positions in 60 
seconds test, we can notice that there was not possible to 
determine existence of statistically significant connection 
between predicate set of variables and criterion variable. 
However, based on standard regression beta coefficients 
it is noticable that for subsample of 6th garde body weight 
(B=-0.34, p=0.04) has statistically significant beta co-
efficient. In the case that in regression analysis there is 
no statistically significant regression model, but some 
variables in predicate set have statistically significant beta 
coefficient, we should consider that case as a coincidence 
that is difficult to interpret (Malacko, et al.2001).

Discussion

By basic descriptive results analyzing of body height and 
body weight there can be noticed slight growth of both 
tested features at older junior high school age in com-
parison with younger one. However, in comaprison with 
high school age growth of body height is lower, while 
growth of body weight is on a par with body mass be-
tween younger and older junior high school age. Dynam-
ics of lower growth of body weight and height in pre- pu-
berty, as well as sudden growth in puberty time, lower 
growth of body height during adolescence time and simi-
lar growth of body weight between tetsed subsamples is 
in accordance with determined theoretical and practical 
knowledge in this researching field (Neljak, 2013). 
In equation of specifications achievement in sport, an-
thropometric characteristics have significant influence on 
achieving success in sport. Different methodical tasks 
demand special morphological type for achieving good 
results (Ivanovic, et al., 2015). International biological 
program has 39 anthropometric measures (Malacko, et 
al.,2001). Therefore, we can conclude that body height 
and weight cannot represent whole set of measures.
However, in order to find the answer why certain re-
sults have been obtained, it is necessary to be familiar 
with structure and relation of some subsystems. Some 
researches conducted in order to get structure of mor-
phological space have determined that there is relation 
between certain anthropometric measures, which are 
significant but incomplete (Mavrić, et al., 2005; Kapidžić, 
2007; Bajrić, et al., 2011; Ivanović, et al., 2015). Hence, 
we can directly conclude that positive influence of body 
height and weight on performing of certain motoric 
achievements tests is not only result of them and as well 
as due to its correlation with other anthropometric mea-
sures. There has been determined that body height has 
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significant correlations with body weight, length of limbs, 
hands width; while body weight significantly correlates 
with extent of upper arm, extent of lower leg, hands width 
and measures for determining skinfold (Mavrić, et al., 
2005; Kapidžić, 2007; Bajrić, et al., 2011; Ivanović, et 
al., 2015).
Before analysing influence of body height and weight on 
performing motoric achievements tests it is necessary 
to realize that regression models, which are statistical-
ly significant, clears up small amount of variability and 
therefore an influence on achievement of performing has 
other anthropological characteristics as well as the level 
of motoric knowledge of certain movement structure .
Connection between body structure and success in sport 
has its roots in biomechanical aspects or mechanical 
legality, which determine energy transfer to the gadget 
and certain part of body (Schnabel, et al., 2005). Higher 
body height enables ball throwing from higher position 
as a result of it there is less strenght usage if we want 
to throw a ball to the same distance. Since in the catch-
ing and passing test in a set position distance has been 
determined, taller persons are in advantage because they 
don`t need so much energy to throw a ball and ball falls 
from the higher place. Therefore it has been expected that 
at youngest subsample body height impacts test perfor-
maning. In research with the junior high school subsample 
has gotten the same result, taller students achieve better 
results in catching and passing test at the set position in 
30 seconds (Aruković, 2013), while with highschool sub-
sample research has not confirmed body height impact 
on test performing (Jašarević, et al., 2013).
In accuracy tests in basketball, there has been determined 
a positive body height influence at older junior highschool 
and high school subsamples in shooting for 30 seconds 
under the basket test. Positive influence has been expect-
ed due to subsample position under the basket. There is 
less missing chances due to higher height, and close-
ness to the basket. In some researches similar results 
has been obtained with the same subsamples (Jasarevic, 
et al., 2013; Arukovic, 2013). We should emphasize that 
if we would like to determine body height influence on 
test performing, samples should have a certain height, 
therefore it is normal if there is no body height influence 
on test performing for junior highschool sample.
At higher height there has been determined body weight 
influence on catching and passing in a set position test. 
Body mass, besides importance of active body mass 
for potencial strenght has significant impact for energy 
transfering on a gadget, in our case ball, during the 
throw-out (Schnabel, et al., 2005). By examininig of body 
weight influence on motoric achievement tests in bas-
ketball we can notice for subsample of 9th junior high-
school there has been a positive body weight influence 
for tests like catching and passing as well as shooting on 
basket under the basket. On achieving of better results in 
ball catching and passing in a set position test at older 
junior high school students coorelation between body 
mass and others morphological features, among others 

fist widht,volume of upper arm have significant influence 
(Ivanović, 2015). Possibility of better ball catching due 
to bigger fist width, upper arm volume which indicates 
increase of muscle mass creates assumption for more 
repetitions. However, body weight influence on shooting 
on basket in 30s test can not be seperated from body 
height influence, because of mutual influence on per-
forming success. Expetation that higher growth of body 
mass will contribute to better results had been omitted, 
what was shown by results analazing of subsamples in 
high school, where body mass influence has not been 
determined in listed tests.
Significant influence of body weight has been determined 
in catching and passing in 30 seconds test for high school 
age (Jašarević, et al., 2013).
In dribbling in slalom test in basketball there has been de-
termined a lack of body height and weight influence on 
successful performing for the tests which require body 
movement. Similar results have been obtained for high 
school age, there is no body weight and height influence 
on successful performing of the same test (Jašarević, et 
al., 2013).
In catching and passing tests in movement and shooting 
on basket from different positions in 60 seconds test there 
has not been determined any influence of predicate set of  
variables on test performing. For listed tests as well as for 
dribling in slalom test, with successful task performing, 
besides motoric knowledge, body movement in space has 
been required what will be contributed for sure by motor 
abilities (Mirvić, 2006; Hadžić, 2007; Bajrić, et al., 2011). 
Since body height and weght are not represents of whole 
morphological space, lack of body height and weght in-
fluence on some motoric achievements tests performing 
in basketball does not allow us to conclude that there is 
no morphological characteristics contribution on those 
tests performing. Some researches have determined that 
there are other anthropometric characteristics who con-
tribute to motoric achievements test performing in bas-
ketball (Nikolić, 2006; Aruković, 2012; 2013).

Conclusion

Based on the obtained results we can notice that in some 
tests and subsamples body weight and height contribu-
tion on motoric achievemets tests performing has been 
determined. At the youngest age body height influence 
on catching and passing in a set position test performing 
has been determined, while at elder junior high school 
students body weight influence has been determined. 
In those tests in which successful performing has been 
influenced by body movement in space, predicate set 
influence on test performing has not been determined. 
Lack of influence of predicate set doesn`t exclude other 
anthropometric measures and anthropological character-
istics influence. Shooting on basket in 30 second have 
been influenced by body height and weight at 9th graders 
and only body height at high school students, in other 
words taller persons have better chances to achieve bet-
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ter results. Lack of body height influence on shooting on 
basket in 30 second test at youngest age shows that for 
successeful performing on standard basket height cer-
tain body height of samples has been required. Those 
results show that at younger junior highschool age us-
ing of shorter baskets would be very effective in order to 
make basketball classes more interesting. These results 
are specific because of the fact that in some age variables 
in predicate set influence successful performing,while in 
other age the lack of this influence has been noticed. 
Therefore, we can conclude that during ontogenesis there 
is relation reduction between some characteristics in or-
der to better connections of others, what was the case in 
this research (Meinel, et al., 2004).
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Abstract
Overall public administration reform is one of prerequisites for successful integration of Bosnia and Herzegovina (B&H) into the European 
Union (EU).  Public administration modernization in our country is required in order to have responsible and efficient civil service. The goal 
of this research is to determine dissimilarities between representation share and importance level of competencies of public administration 
management in terms of sport in Bosnia and Herzegovina at all levels (municipalities, cantons, entities and the state). Research sample used 
was public administration management in sports i.e. public administration employees with different level of competencies (assistant head 
of municipality, assistant ministers at cantonal level, entity, district and state levels) (N=147). Data were collected via on-line survey and 
personal correspondence related to organizational structure of public administration management in municipalities, cantons, entities and the 
state from managerial staff in sectors and divisions of sports, including demographical characteristics (6 items) in Part One, whereas the 
second part of questionnaire relates to abilities, skills and frame of mind of management, representation share and importance (23 items), 
based on Likert’s  scale using seven-point rating scales (1 to 7).  Data has been processed on single-variable and multi-variable scale basis. 
Mainly, this research focused on analysis of public administration management actions, the way in which their skills are to be valued and 
which are required to contribute to a positive results of sports organizations that are active in their environment. By applying test for corre-
sponding samples we have presented that there are differences between statistical significance, level 0,01, and between representation share 
and importance, public administration management competencies in Bosnia and Herzegovina at all levels  (municipalities, cantons, entities 
and the state). Results of this research presented impartial situation in terms of public administration management in the field of sports and 
based on that adequate recommendations have been determined with a goal to improve management at all levels of Bosnia and Herzegovina.

Key words: sport, competencies, public administration services, social responsibility 

Introduction

Transparent public administration is social responsibility and 
a permanent process, continuously to be adapted to social 
changes. Lithuania’s political parties have had great difficulty 
in properly managing and directing the ministries of the gov-
ernment. At the same time, the Soviet era legacy of command 
administration with an emphasis on formalism (versus practical 
execution of policy) has undermined bottom-up efforts to reform 
the state bureaucracy Nakrošis (2001). Social responsibility is 
linked with management’s obligation to undertake activities that 
would contribute to improvement of welfare of society of whole. 
Competencies include abilities, know-how, skills and frame of 
mind that create behavior at the work place. New theoretical 
approaches to the state have posed challenges for the com-
parative analysis of the organizational features of states (Hardi-
man & Scott, 2012). All these mentioned enable employees to 
demonstrate a certain kind of behavior that could result posi-

tively in other words that would bring efficiency as concluded 
by Whiddett & Hollyforde, (2010). Bronić et al. (2012) state that 
in majority of European countries sport is in the competence of 
ministries that are responsible for the fields of education, culture 
and art. Tomić (2007) indicates that managers have main three 
roles – creating of good relations between people, informational 
and managerial roles (decision-making), as well as three basic 
skills: conceptual, managerial and technical. In majority cases, 
assistant for sports is a function with one organizational part 
including culture and education, which is logical for small insti-
tutions (municipalities). However, troublesome is the fact that 
even larger institutions at cantonal, entity and state level in B&H 
do not find it necessary to make sports a separate function or 
to put it together with other relevant activities and improve it to 
a higher level that belongs to it. Here, a positive example that 
should be mentioned is the Ministry of Family, Youth and Sports 
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in Republic Serbian (RS). Milanović et al. (2003) indicated to a 
fact that each community should develop adequate education 
system and system of skilled education for sport staff in line 
with realistic circumstances and policies of the given society. 
Rađo et al. (2010) state based on analysis and results gained 
from 170 participants -students, alumnus and employers stat-
ing that the new age in education is coming and is oriented to 
management in sports. Successful human resources man-
agement requests appropriate number of employees, at any 
moment, with appropriate qualifications and abilities that can 
allow such employees to be appointed at positions necessary 
to reach goals, fulfil tasks and mission of a work organization. 
Significance of human resources management in public sec-
tor can be seen through costs of work which take the major 
part of public expenditure. In developed countries this percent-
age is between 50% and 70%, as concluded by Ingraham et 
al. (2003). This research also indicates to such a statement in 
terms of participants  n general, as well as to the fact that there 
is no quality information on the future potential employees, out 
of school and out of club categories. This research would like to 
indicate to an extremely high social responsibility that managers 
have as they are requested to be ethical and responsible and 
to nourish and promote social values of a certain community. 
Very important question poses in this way in terms of how the 
up-to-date management came in sports and in its organizations 
and why it is viewed in the whole world as the saving formula 
for keeping and developing of sports as institution. More spe-
cifically, the findings advise leaders and managers to focus 
on establishing an approach, understanding roles, developing 
contextual awareness, enhancing personal skills and strength-
ening relationships. With regards to the recommendations 
provided for sport organizations, these include employing the 
most appropriate individual, creating the optimal environment, 
implementing systems and structures, developing an inclusive 
culture and providing appropriate support (Arnold, et al., 2012). 
Perspectives of sport development in B&H have been influ-
enced as well as other social structure taking into account the 

war and destructions in the end of the last century that resulted 
in destruction of the infrastructure in whole. In order to increase 
efficiency level of B&H public administration need very detail 
changes be done that would result in a better and more high-
quality public service especially in sport. Such administration 
is still not capable to face fast changes in terms of up-to-date 
sport whose economic growth in the world records very fast 
growth. When identifying population achieving sport results, 
state management that directs financial funds into sport sup-
port sport organizations making necessary triangle for improve-
ment, not only of sport system but also for achieving ideologi-
cal goals (Perasović & Bartoluci, 2008). Such sport-industrial 
growth calls for educated and competent staff as indicated by 
research by Smajlović et al. (2005). In the research done by 
Mujkić (2005) it is obvious that there is a need for change of 
educational system and the way of learning. Results gathered in 
research confirmed there is no quality in managerial process in 
sport and that there is a high demand for introducing new form 
of education based on new competencies that would meet re-
quest of a new society. It is necessary in order to overcome 
some of the theoretical and empirical limitations of the politics/
administration dychotomy. It is appropriate because it allows 
us to tackle these limitations and the difficulties derived from 
it by helping improve the efficiency and effectiveness, as well 
as the institutional performance, of administrations (Brugué & 
Gallego, 2003). According to Maslow, man’s need for knowl-
edge is fundamental, and given this, people are lifelong learners 
(Jarvis, 2004). The goal of this research is to determine dis-
similarities between representation share and importance level 
of competencies of public administration management in terms 
of sport in Bosnia and Herzegovina at all levels (municipalities, 
cantons, entities and the state).

Methodology

Research samples

No Desription Abbrv.
Assistant minister /
head of department

1 BiH, Ministry of Civil Affairs MCP 1

2 Federation of BiH, Ministry of Culture and Sports + municipalities MKS 1+79
3 Republika Srpska, Ministry of Family, Youth and Sport + municipalities MPOS 1+64
4 Distikt Brčko, Department of Economic Development, Sport and Culture OPSK 1
1 Unsko-sanski Canton USK 1
2 Posavski Canton POK 1
3 Tuzla Canton TUK 1
4 Zeničko-dobojski Canton ZDK 1
5 Bosansko-podrinjski Canton BPK 1
6 Central Bosnia Canton SBK 1
7 Hercegovačko-neretvanski Canton HNK 1
8 West Herzegovina Canton ZHK 1

9 Sarajevo Canton KS 1

10 Canton No. 10 K10 1

 Total  157

Table 1. Structure of public administration management in the field of sport.
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Research sample involves public administration manage-
ment in sport, made of N=147 employees in public ad-
ministration sector with different competencies (assistant 
head of municipality, assistant ministers at cantonal level, 
entity, district and state levels). 

Variable sample
First group of variables relates to general questions for 
public administration management.

Table 2. General questions for public administration management.

No Variable description Abbrv.

1 Contract type VU

2 education ŠS

3 Experience in sport ISS

4 License for sport activities LIC

5 Gender SP

6 Age DB

Other group of variables relate to assessment of general 
and specific competencies of public administration man-
agement. Therefore, those were divided into two seven-
grade scales.  First scale determine representation share 
whereas the second one determines importance. This part 
of questionnaire has been modified as to meet require-
ments of this research by Mujkić (2013).

Variables used are those that can be used as to determine 
the structure of competencies in other words education, 
experience, abilities, skills and frame of mind of public ad-
ministration management in sports.

Data collecting
Data used in this research has been collected based on 
electronic and personal correspondence of the author of 
research with management of the above-mentioned public 
administration authorities, including N=143 municipali-
ties, N=10 cantons, N=2 entities, Brčko District and state 
institutions of B&H.

No Variable description Abbrv.

1 Management evaluation-excellent IT knowledge of managers EITE

2 Internet use for sport development UIRS

3 Existence of appropriate No of monthly contracts made with sport employees. MK

4 No of annually implemented mutual projects is adequate IZP

5 Communication via Internet is satisfactory . KOMI

6 Importance of verbal and written communication, Do you clearly express your ideas? VKOM

7 Analytical thinking ability SAR

8 Planning and time management ability SPRV

9 Grade and knowledge of foreign languages PSJ

10 Knowledge of foreign languages is helpful in sports PSJUS

11 I have adequate access to professional literature PSL

12 I am using professional literature KSL

13 Ability to find information from more sources is important PIRI

14 Participation in international projects. MPR

15 Being informed about international projects IMPR

16 Attending of profession congresses, symposiums and seminars KSS

17 Usage of lessons learned to solve problems. SZRP

18 Ability to motivate and orientate employees SMU

19 Creativity (creation of new ideas) KRE

20 General knowledge in sports OZS

21 Respecting ethical principles in sport if important. EPS

22 Understanding of culture and rituals of other nations KULO

23 I think managers who contribute to improvement of work quality have more chances to be awarded than others MPKN

Table 3. Assessment of general and specific competencies of public administration management.
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Data processing-methodology
In terms of single-variable statistical data processing pro-
cedures used related to descriptive statistics. Frequencies 
and percentages calculated relate to variables connected 
to sample structure. Main measures for statistical series 
used to calculate main parameters for processed group of 
participants are:

• central tendency (arithmetical  middle),
• variations (standard deviation, scope)

T-test was used for dependent samples using multi-variant 
statistical processing method in order to determine differ-
ences between representation share and significance of 
public administration management competencies. The Hi-
square test was used, a very practical one, that can serve 
specially to determine if certain noticed frequencies are 
not in line with those that could have been expected given 
a certain hypothesis. Hi-square test is used to examine if 
there is a probability to link between level/type of qualifica-
tions and managerial competencies in public administra-
tion in the field of sports in Bosnia and Herzegovina.

Results

Demographic structure of management 
in public administration
Results gained through researching are stated cumulatively 
and in percentages. The research enabled getting more 
impartial picture of public administration management in 
sports as competent authority at all levels of public admin-
istration in B&H. It also indicates to B&H public administra-
tion system complexity.

Table 4. Education degree of examinee.

                 Education degree of examinee 

Qualifications N

PhD in sports 1

PhD 2

Master degree  in sports 3

Master degree 6

Faculty diploma-faculty of sports and cycle 240 ECTS 14

Faculty diploma-faculty of sports and cycle 180 ECTS 3

Faculty diploma- other majors and cycle 240 ECTS 63

Faculty diploma- other majors and cycle 180 ECTS 39

Completed coach training college 3

Completed college-other  majors 7

Completed sport highscool 1

Completed other highschool 5

TOTAL 147

According to research results it can be said that only 
more than 10 % of examinees has completed sport re-
lated school. Major par t of examinees working at posi-
tions directly relating to sport development and hold-
ing sport education amounts to app. 90%. Most of ex-
aminees 42% hold a degree in other majors and cycle 
240ECTS. However, 26% hold a degree from other fac-
ulties and cycle 180 ECTS, whereas only 9,3% of them 
hold a degree in sport and cycle 240 ECTS, 2% of exam-
inees hold degree in sport and cycle  180 ECTS, 2% hold 
master degree in sport and only 1 examinee holds PhD 
in sport. Determining educational level of spor t man-
agers at all public administration levels in Bosnia and 
Herzegovina in order to assess ratio between human 
resources having sport education in the field of spor t 
and those who do not have it showed that ratio between 
human resources at managerial levels with managerial 
competencies at all levels of public administration in 
B&H is lower compared to number of human resources 
which are not spor t educated. 

Collected data showed that 60% of tested units belong 
to the Federal public administration whereas the rest of 
40% belong to Republic Srpska. Taking into account it 
was not necessary to get opinions from B&H as whole 
in terms of data validity it can be concluded that demo-
graphic criterion i.e. geographic share of questionnaire 
has been met. Assistant heads of municipality made 
92% of par ticipants, 6,7% of them were Cantonal as-
sistant ministers, 1,3%., belongs to one par ticipant  per 
entity, district and the state. In terms of gender struc-
ture, men make 74,7%, whereas the rest of 22,7% are 
women. In line with role congruity theory, management 
in Turkish sport organizations is stereotyped as a mas-
culine domain requiring agentic characteristics and 
sport experience is more strongly attributed to men. 
As a result, employees have a general preference for 
male sport managers and male employees in par ticular 
have negative attitudes toward female managers (Koca 
& Öztürk, 2015). The sample tested included all genera-
tions. However, age of par ticipants ranges from 51 to 
60 (38%), from 41 to 50 years (26,7%), from 31 to 40 
years (24,7%), whereas the least of them is in the group 
over 60 years old (4,7%) and from 20 to 30 years (4%). 
Majority of par ticipants  have employment contracts on 
indefinite period of time, 93,3% of them, and only 1,3% 
or 2 employees have contracts for fixed period of time, 
and the same percentage goes for service contracts. 
Majority of par ticipants are not experienced in sports, 
64,7% of them, whereas only 32,7% of them said that 
they have the experience. Large number of par ticipants 
do not have cer tain licenses required for spor t activities 
actually 83,7% of them and only 16,3% of them has it. 
It is evident that within the public sector and its sports 
related branch, human potential is engaged in the way 
that each employee holds multiple functions, whereas 
their competences are not aligned with the requirements 
and needs of such functions.

No Variable description Abbrv.

1 Management evaluation-excellent IT knowledge of managers EITE

2 Internet use for sport development UIRS

3 Existence of appropriate No of monthly contracts made with sport employees. MK

4 No of annually implemented mutual projects is adequate IZP

5 Communication via Internet is satisfactory . KOMI

6 Importance of verbal and written communication, Do you clearly express your ideas? VKOM

7 Analytical thinking ability SAR

8 Planning and time management ability SPRV

9 Grade and knowledge of foreign languages PSJ

10 Knowledge of foreign languages is helpful in sports PSJUS

11 I have adequate access to professional literature PSL

12 I am using professional literature KSL

13 Ability to find information from more sources is important PIRI

14 Participation in international projects. MPR

15 Being informed about international projects IMPR

16 Attending of profession congresses, symposiums and seminars KSS

17 Usage of lessons learned to solve problems. SZRP

18 Ability to motivate and orientate employees SMU

19 Creativity (creation of new ideas) KRE

20 General knowledge in sports OZS

21 Respecting ethical principles in sport if important. EPS

22 Understanding of culture and rituals of other nations KULO

23 I think managers who contribute to improvement of work quality have more chances to be awarded than others MPKN
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No Variable N Min Max Art.sred. Std. Dev. T – test 

1 Represent. share:      EITE 147 1.00 7.00 2.9864 1.6259 t = - 19,638 ; 

 Significance:              EITE 147 1.00 7.00 5.7007 1.2298 P = 0,000 < 0,01  

2 Represent. share:      UITE 147 1.00 7.00 4.1973 1.6495 t = - 15,001 ; 

 Significance:              UITE 147 3.00 7.00 6.2925 .95953 P = 0,000 < 0,01  

3 Represent. share:         MK 147 1.00 7.00 4.4558 1.8661 t = - 12,608 ; 

 Significance:                 MK 147 3.00 7.00 6.2313 .97971 P = 0,000 < 0,01  

4 Represent. share:         IZP 147 1.00 7.00 3.9315 1.7126 t = - 15,053 ; 

 Significance:                 IZP 147 2.00 7.00 6.1164 1.0137 P = 0,000 < 0,01 

5 Represent. share:      KOMI 147 1.00 7.00 3.9728 1.7748 t = - 13,950 ;

 Significance:              KOMI 147 3.00 7.00 6.1361 1.0179  P = 0,000 < 0,01 

6 Repr. share:              VKOM 147 1.00 7.00 4.8367 1.7083 t = - 10,702 ;

 Significance:           VKOM 147 3.00 7.00 6.3061 .9334  P = 0,000 < 0,01 

7 Represent. share:        SAR 147 1.00 7.00 4.6395 1.7239 t = - 10,704 ;

 Significance:                SAR 147 1.00 7.00 6.1769 1.1268  P = 0,000 < 0,01  

8 Represent. share:     SPRV 147 1.00 7.00 4.6531 1.6865 t = - 11,704 ;

 Significance:             SPRV 147 1.00 7.00 6.2653 1.1185  P = 0,000 < 0,01  

9 Represent. share:        PSJ 147 1.00 7.00 3.6939 1.7066 t = - 14,638 ; 

 Significance:                PSJ 147 2.00 7.00 6.0952 1.0090 P = 0,000 < 0,01  

10 Reprs. share:          PSJUS 147 1.00 7.00 3.8973 1.7209 t = - 14,626 ;

 Significance:           PSJUS 147 2.00 7.00 6.1633 1.0405  P = 0,000 < 0,01 

11 Reprs. share:               PSL 147 1.00 7.00 3.5548 1.8607 t = - 14,744 ;

 Significance:                PSL 147 2.00 7.00 6.1517 .9883  P = 0,000 < 0,01  

12 Reprs. share:               KSL 147 1.00 7.00 3.7034 1.8488 t = - 15,642 ;

 Significance:                KSL 147 3.00 7.00 6.2055 .8782  P = 0,000 < 0,01  

13 Reprs. share:              PIRI 147 1.00 7.00 4.3767 1.7816 t = - 13,176 ;

 Significance:               PIRI 147 3.00 7.00 6.3333 .7880  P = 0,000 < 0,01  

14 Reprs. share:              MPR 147 1.00 7.00 2.6667 1.8592 t = - 20,124 ; 

 Significance:               MPR 147 3.00 7.00 6.0276 1.0404 P = 0,000 < 0,01 

15 Reprs. share:            IMPR 147 1.00 7.00 3.1633 1.8544 t = - 18,612 ; 

 Significance:             IMPR 147 3.00 7.00 6.1655 .9429 P = 0,000 < 0,01  

16 Reprs. share:               KSS 147 1.00 7.00 3.1293 2.0281 t = - 19,535 ; 

 Significance:                KSS 147 3.00 7.00 6.2276 .8559 P = 0,000 < 0,01 

17 Reprs. share:             SZRP 147 1.00 7.00 4.4626 1.7605 t = - 13,086 ; 

 Significance:             SZRP 147 3.00 7.00 6.3469 .8573 P = 0,000 < 0,01

18 Reprs. share:             SMU 147 1.00 7.00 4.5616 1.6814 t = - 13,086 ; 

 Significance:              SMU 147 4.00 7.00 6.3699 .7791 P = 0,000 < 0,01  

19 Reprs. share:             KRE 147 1.00 7.00 4.5578 1.7206 t = - 13,964; 

 Significance:              KRE 147 4.00 7.00 6.3946 .7076 P = 0,000 < 0,01  

20 Reprs. share:              OZS 147 1.00 7.00 4.6000 1.5608 t = - 13,723 ; 

 Significance:               OZS 147 3.00 7.00 6.4863 .7541 P = 0,000 < 0,01  

21 Reprs. share:               EPS 147 1.00 7.00 5.0959 1.5551 t = - 11,165 ; 

 Significance:               EPS 147 3.00 7.00 6.5685 .7602 P = 0,000 < 0,01 

22 Reprs. share:          KULO 147 1.00 7.00 5.1973 1.6225 t = - 10,750 ; 

Significance:           KULO 147 4.00 7.00 6.6259 .7043 P = 0,000 < 0,01  

23 Rep.share:             MPKN 147 1.00 7.00 4.2857 1.6675 t = - 14,934 ; 

 Significance:           MPKN 147 3.00 7.00 6.4354 .8445 P = 0,000 < 0,01 

Table 5. T-test of representation and significance of public administration management competencies.

p <0,001
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In analysis of Table 5 it should be said that T – test is for 
dependent samples and it showed that there is significant 
statistical difference by all items stated of level p < 0,001, 
between representation share and significance, abilities, 
skills and frame of mind of public administration manage-
ment, at all state levels in B&H.
Out of 23 items, where each describes certain manage-
ment competency level significant for development and 
sport improvement, only couple were positively answered. 
In other words, this category is only partially represented 
in public administration units. Analysis of all statements in 
terms of significance i.e. to what extent participants con-
sider them significant, showed that in all cases (23 state-

ments) there is significantly high level of matching. This 
is due to consciousness and self- criticism of employees 
who need to be continuously educated as required for suc-
cess and development of sports but is not, unfortunately, 
applied. 
High level of discrepancy in analyzing representation share 
variable show that there is still one small part of manage-
ment that use their potential desirable for sport development. 
Research results should answer the current situation ques-
tion that is to what extent public administration managers 
have required know-how and skills. Based on that additional 
education recommendation could be created as well as rec-
ommendation for improvement managerial competencies.  

Professional qualifications (PQ) / not in sport (representation) Professional qualifications (PQ) /  sport (representation)

varijable N min max Hi – square test varijable N min max Hi – square test 

PQ/UIR 126 1 7 67.656  P = 0,007 < 0,05   PQ/UIRS 21 1 7 16,762 P = 0,333  > 0,05   

PQ/EITE 126 1 7 41,504 P = 0,502  > 0,05   PQ/EITE 21 1 7 13,583 P = 0,328  > 0,05   

PQ/MK 126 1 7 40,603 P = 0,552  > 0,05 PQ/MK 21 1 7 25,021 P = 0,047  < 0,05   

PQ/IZP 126 1 7 44,940 P = 0,350  > 0,05   PQ/IZP 21 1 7 18,950 P = 0,216  > 0,05   

PQ/KOMI 126 1 7 39,538 P = 0,580  > 0,05   PQ/KOMI 21 1 7 16,158 P = 0,372  > 0,05   

PQ/VKOM 126 1 7 46,188 P = 0,303  > 0,05   PQ/VKOM 21 1 7 20,131 P = 0,162  > 0,05   

PQ/SAR 126 1 7 50,466 P = 0,174  > 0,05   PQ/SAR 21 1 7 10,649 P = 0,777  > 0,05   

PQ/SPRV 126 1 7 41,481 P = 0,471  > 0,05   PQ/SPRV 21 1 7 10,750 P = 0,550  > 0,05   

PQ/PSJ 126 1 7 43,167 P = 0,421  > 0,05   PQ/PSJ 21 1 7 15,438 P = 0,420  > 0,05   

PQ/PSJUS 126 1 7 43,473 P = 0,408  > 0,05   PQ/PSJUS 21 1 7 13,080 P = 0,742 > 0,05   

PQ/PSL 126 1 7 76,742 P = 0,001  < 0,05   PQ/PSL 21 1 7 17,267 P = 0,303 > 0,05   

PQ/KSL 126 1 7 60,602 P = 0,032  < 0,05   PQ/KSL 21 1 7 10,533 P = 0,785 > 0,05   

PQ/PIRI 126 1 7 50,648 P = 0,169  > 0,05   PQ/PIRI 21 1 7  21,750 P = 0,115 > 0,05   

PQ/MPR 126 1 7 56,928 P = 0,067  > 0,05 PQ/MPR 21 1 7 17,030 P = 0,146 > 0,05   

PQ/IMPR 126 1 7 46,375 P = 0,297  > 0,05   PQ/IMPR 21 1 7 21,845 P = 0,112 > 0,05   

PQ/KSS 126 1 7 63,029 P = 0,019  < 0,05   PQ/KSS 21 1 7 16,133 P = 0,583 > 0,05   

ŠS/SZRP 126 1 7 42,220 P = 0,461  > 0,05   PQ/SZRP 21 1 7 16,298 P = 0,178 > 0,05   

PQ/SMU 126 1 7 50,808 P = 0,123  > 0,05   PQ/SMU 21 1 7 15,985 P = 0,385 > 0,05   

PQ/KRE 126 1 7 50,158 P = 0,181  > 0,05   PQ/KRE 21 1 7 28,472 P = 0,019 < 0,05   

PQ/OZS 126 1 7 52,995P = 0,119  > 0,05   PQ/OZS 21 1 7   9,475 P = 0,662 > 0,05   

PQ/EPS 126 1 7 35,215 P = 0,761  > 0,05   PQ/EPS 21 1 7   9,897 P = 0,625 > 0,05

PQ/KULO 126 1 7 31,131 P = 0,665  > 0,05   PQ/KULO 21 1 7 16,750 P = 0,334 > 0,05   

PQ/MPKN 126 1 7 46,363 P = 0,297  > 0,05   PQ/MPKN 21 1 7 14,092 P = 0,723 > 0,05   

p <0,005

Table  6. Hi square test ratio between professional qualifications and competencies

It can be concluded there is no statistically significant 
probability of link between non-sport professional qualifi-
cations of examinees and public administration manage-
ment competencies in the area of sport in Bosnia and 
Herzegovina. Statistical exception and likeness to have a 
link between professional qualifications/use of  Internet 
for the purpose of sport development, where Chi–square 
resemble=67,656, P=0,007 < 0,05, professional quali-
fications/ adequate approach to professional literature 

Chi – square = 76,742, P = 0,001  < 0,05,     pro-
fessional qualifications / using professional literature Chi 
– square  = 60,602,  P = 0,032  < 0,05 and profes-
sional qualifications / going to congresses, symposiums 
and professional seminars  Chi – square = 63,029, P 
= 0,019  < 0,05, having opinions from different groups 
mutually independent and different. Examining samples in 
terms of professional qualifications showed statistically 
significant discrepancy in what examines prefer, where 
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those holding higher professional qualifications showed 
higher demand  to use Internet in terms of sport develop-
ment, adequate professional literature and by attending 
congresses, symposiums and professional seminars as 
a part of managerial competencies structure. It means 
that the higher professional qualifications are the higher 
awareness is in terms of what is necessary in order to 
have proper public administration management function-
ing, and to be more engaged and more interested. Table 
6 showed that there is no statistically significant link be-
tween professional qualifications of examinees in sport  
and competencies of public administration sport man-
agement in Bosnia and Herzegovina, except in the ratio 
between professional qualifications / appropraite number 
of monthly contacts made with sport workers where  Chi 
– square  = 25,021    P = 0,047  < 0,05,  professional 
qualifications/ creativity (creating new ideas) where  Chi 
– square resemble = 28,472 P = 0,019 < 0,05, and it 
also points out to difference between examines holding 
different educational degree in terms of listed compe-
tencies. Therefore, this conclusion should be limited to 
examined sample. Chi -square test clearly and unambigu-
ously shows that regardless professional qualifications 
public administration sport management is engaged in a 
way as to have each assistant minister/assistant head of 
department with multiple functions whereas their com-
petencies are not in line with requests of such functions. 
Since administrative system significantly supports over-
lapping of similar functions which on the other hand devi-
ate one from another, for public administration manage-
ment in this area it is not possible to create unique pro-
fessional qualification.  Research showed that even those 
public administration managers with general or non-sport 
professional qualifications have more requirement to be 
additionally educated and improve their competencies 
making them more adequate to fulfill their tasks. In line 
with that, the whole commitment to more different func-
tions should be examined in order to rationalize public 
administration or to focus at specialized functions where 
professional qualifications would be more directly linked 
to a certain function.

Discussion

Results of this research showed that the set goal has 
been reached in terms of differences between represen-
tation share and significance of competencies in Bosnia 
and Herzegovina public administration management, all 
levels involved (municipalities, cantons, entities and state 
level). This paper outlines potential reasons why there 
is disconnect between the skills employers want in the 
sport industry and the skills that sport management pro-
grammes equip graduates with. The findings of this re-
view suggest that critical reflection in tertiary sport man-
agement education is individually oriented, and neglects 
the social dimensions and other contextual aspects (e.g. 
organizational culture) of the sport industry. This paper 
proposes an operationalization of critical reflection into 

three individual dimensions (experimentation, asking for 
feedback, and career awareness) and three social dimen-
sions (challenging group-think, openness about mis-
takes, and sharing ideas) Schepper & Sotiriadou, (2017). 
Success of the country is directly linked to human re-
sources. Manuel Luiz  & Fadal  (2011) stated that in previ-
ous researches there was lack of research in sports and 
organizational economy, especially in development. Prob-
lem of this research is lack of reliable and comparable 
statistical data, which directed us to more systematic col-
lection of quality and quantity indicators which provided 
reliable comparison between representation share and 
significance of competencies of public administration 
sport management in Bosnia and Herzegovina. Bronić et 
al. (2012) show us how pyramid of public (state) support 
to sport system looks, made of government administra-
tion offices in counties and the city of Zagreb and their 
administrative departments competent for sports, as well 
as competent offices/departments/administrations that 
treat sport issues in local and area administrative units  
(municipalities, cities and counties), Sport Administration 
under competence of the Ministry of Science, Education 
and Sport in the Republic of Croatia as well as Nation-
al Council for Sport as the highest advising sport unit 
appointed by the Croatian National Parliament. In order 
for the management to be more efficient and effective 
measures must be undertaken that would contribute to 
improvement of society. This means that manager must 
strive to reach organizational as well as social goals. 
Brčić & Vuković (2008) diagnosed organizational val-
ues on the sample of public administration in terms of 
personal attitude towards work. Research that has been 
carried in Croatian public administration system applied 
more scientific methods such as: examination method 
and questionnaire, specialization method, result method 
and functional analysis and other statistical methods. The 
results showed nontransparent organizational values. 
Štros et al. (2014) in research of Croatian public admin-
istration reform done by e-mail on 107 units of local self- 
governance pointed out to unsustainable current public 
administration model as obsolete and dysfunctional for 
citizens. The profession   indicates positive examples of 
countries that have been successful in public administra-
tion reform and which introduced new public management 
model. There are mainly two models, Danish and British 
one. Osmanović (2016) in the research concludes that 
sport systems in the EU countries and EU aspirant coun-
tries cannot be compared by using simple comparison of 
certain elements as each element involves the whole line 
of factors that make them unique, specific and inapplicable 
to other systems. Application of any of good practice sam-
ple from comparative presentation of European countries 
would request a thorough analysis of results, costs as well 
as implementation in B&H legal system. Rainey & Chun 
(2005) consider that managers face common challenges 
in majority of or in all communities, in terms of leader-
ship, motivation and decision making. They also confirm 
new functions made in public sector such as valuation 
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or management consulting. It is noticeable that means to 
measure competition are lacking when it comes to mak-
ing research in elite sports whereas all of these is related 
to sport systems, sport complexity, influence of politically 
based decisions Green & Collins, (2008) as well as inexis-
tence of standardized methods to be used for making inter-
national comparison (Mašala, et al., 2011) in their research 
point out to extremely high responsibility of managers who 
must be ethical and responsible in performance of their 
business activities in order to preserve social values of a 
certain society. Researchers analyzed influence of educa-
tion to achieved success of sport organization. Škorić & 
Bartoluci (2014) explain that management is a process 
carried out in different functions, and the planning is one 
of the most important functions.  Planning process should 
indicate to where organization stands at a certain moment. 
A good planning process is necessary in order to achieve 
organizational goals and satisfy all requirements of user. 
According to Cook & Cripps (2009) tough management 
is trying to maximize productivity and increase profit, it 
considers an employee to be a resource whereas manag-
ers are, in the first place, responsible to shareholders. Soft 
human resources management is open to development of 
employees, is not directed to firing (except if really neces-
sary) and takes in account employees’ interests.
Someone may think that sport and culture in such a coun-
try are not priority to deal with or that sport and culture are 
the last thing to be dealt with taking into account that the 
country is economically and morally devastated, ruined by 
poverty, where sport is crying for existence.  Well, this is 
very wrong. 
Sport is one of the pillars for recovery of country, civili-
zational and identity question that cannot be put aside if 
we want to be a part of contemporary world. Each so-
ciety uses sport to build and present national identity, 
to open and use economical aspect of sport and sport 
tourism. This can be done if sport is reformed through 
laws and strategy that will stimulate investment in training 
process of young sport categories, and if sport is more 
represented in educational process. It is necessary to 
provide transparent system of funds distribution, that will 
develop professional criterions, keep and reconstruct club 
institutions with tradition, have de-politicization of sport 
associations and return professionalism back, protect tal-
ents from leaving their country of origin, develop sport 
infrastructure. The author champions the case for a more 
conceptually-reflexive approach to sport management in 
theory and practice—one rooted in the problematical en-
gagement with “culture.” It is argued that a “culturalist” 
approach would enable sport management students and 
practitioners to better understand the dynamics of diver-
sity within the sports industry and the appropriate cross-
cultural and multicultural skills needed Pope (2010).
Managers having non-sport qualifications showed sta-
tistically better results for managerial function in pub-
lic administration compared to management with sport 
qualifications, taking into account that more similar func-
tions are linked (sport, culture, education), and since they 

have been more adaptable and not focused professionally 
only at one function that they perform. They also showed 
higher interest in additional education and gaining of skills 
which gives them significant advantage. In order to in-
crease results and effects of required professional quali-
fications it is necessary to have more adequate public ad-
ministration system established  in a way as to separate 
functions based on competencies and thus provide more 
efficiency of each respective function. In other words, to 
separate sport, education and culture and appoint three 
managers, each of them dealing with his/her own com-
petencies. Thus, each of them will be using own skills to 
improve system, with no overlapping of functions, and in-
crease system efficiency through mutual communication, 
ideas and understanding creating easily comprehensible 
system for others that could contribute to better results 
and work efficiency.

Conclusion

Results of this research can significantly help state insti-
tutions in rising awareness on importance of developing 
of skills and abilities of public administration manage-
ment in Bosnia and Herzegovina. That is a prerequisite 
for sport growth and development and it clearly showed 
how important managerial competencies are pointing out 
that managerial staff need to be aware what is required 
for development and growth of sports. This research also 
proved that sport in public administration engage human 
resources who are not adequately competent to be the 
generator of sport development in B&H. There are nei-
ther legal nor practical prerequisites to determine abili-
ties, skills and frame of mind of managers when selecting 
and appointing them. The reform of public administration 
need to make public administration management inde-
pendent from politics and high quality communication 
system need to be ensured between all levels of public 
administration. A diploma is only legal and formal proof 
of completing education of a certain grade. However, 
without developing know-how, skills, abilities, etc., one 
cannot expect that public administration management 
will go together with European practices. In a society of 
B&H it is necessary that public administration employees 
are continuously educated thorough a lifetime in order to 
have more efficient and effective public administration. It 
is necessary to motivate employment of highly educated 
staff in sport, in public administration, in order for them 
to be able to perform skilled job and to establish con-
tinuant education system in terms of public administra-
tion management. Agency for Civil Service of Bosnia and 
Herzegovina in order to stimulate employment must make  
a thorough analysis of all job positions in public adminis-
tration in term of sport. It also should set minimum condi-
tions that clearly and unambiguously indicate which edu-
cational grade is required i.e. is a person professionally 
skilled to perform skilled job in public administration-in 
sport, in line with type and complexity of targeted educa-
tion relating to sport orientation. Employees need to be 
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continuously educated and to participate in civil servants 
training, symposiums, seminars with clearly set goals 
and results that would lead to new solutions. That would 
give support to undisturbed communication by all mat-
ters at sectoral level between line ministries of state, enti-
ties, cantons and municipalities in B&H. In discussions 
on need to have constitutional reforms, or in relation to 
new territorial organization of B&H, advantages in orga-
nizing and financing of sport must be taken into.
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