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Abstract

Introduction: According to a study conducted among students in Zagreb, de-
spite sufficient awareness among students of the importance of physical activ-
ity (PA) for health, there is an insufficient level of PA in general. The subject
of Physical education and health culture among students is the only form of
organised PA and physical exercise. At the University of Zagreb 64,669 stu-
dents are enrolled, of which 1665 students are enrolled at the Faculty of Agri-
culture and 2541 students at the Faculty of Kinesiology. Both faculties have a
certain number of hours for practical exercises in their study programmes. Ob-
jective: The aim of this study is to analyse and compare the PA and sedentary
behaviour (SB) of students from the Faculty of Kinesiology and the Faculty of
Agriculture at the University of Zagreb. Method: The Mann-Whitney U test
was used to determine the differences between the students of the two faculties
in terms of the level of PA and SB, as well as the differences by gender at the
level of the error of statistical inference p < 0.05. Results: Almost 40% of agri-
culture students are insufficiently active (22.15% are not active but are thinking
of starting, and 17.18% are students who have only participated in PE). Stu-
dents in the Faculty of Agriculture spend an average of 3.84 hours per week
(SD = 3.63) on sports and recreational activities, while students in the Faculty
of Kinesiology spend twice as much time at 9.61 hours (SD = 5.12). Depending
on the faculty, the students differed statistically significantly in their SB in
terms of study time and time spent on the computer. In terms of gender, dif-
ferences were found in SB for study time and time spent on the computer, but

DOI: 10.4236/ape.2025.151009

Feb. 18, 2025 119

Advances in Physical Education


https://www.scirp.org/journal/ape
https://doi.org/10.4236/ape.2025.151009
https://www.scirp.org/
https://doi.org/10.4236/ape.2025.151009
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

R. Caput-Jogunica, M. Mihalina

for entertainment. Conclusion: The academic community is recognised as an
appropriate place to educate students about the importance of PA and main-
taining personal health. In order to determine recommendations for PA, SB,
and the necessary hours of sleep that are optimal for the health of the student
population, it is necessary to create a standardised questionnaire and conduct
research on a larger sample of students.

Keywords

Physical and Health Culture, Recommendations, Health Benefits

1. Introduction

The University of Zagreb celebrated the 60th anniversary of the compulsory subject
“Physical and Health Culture”. The first faculty to include physical education (PE)
as a compulsory subject in the curriculum was the Faculty of Engineering in the
academic year 1963/1964, mainly due to the lack of physical strength and endurance
required of students in the practical exercises of the programme. In academic year
2000/2001, when the university changed and redesigned its study programme in
view of the Bologna Declaration, some faculties of the university proposed to intro-
duce PE as an elective subject. Due to the very worrying health picture resulting
from the data of the annual medical examinations and the lack of physical activity
(PA) (80% of the study participants state that they only participate in PE classes).
The subject of Physical and Health Culture (since 2000) has retained its status as
a compulsory subject for first and second-year students, with the possibility of
taking it or sport as an elective subject in the higher year of study (Statute of the
University of Zagreb, 2000: p. 21; 2015: p. 22). Since 2010, several doctoral theses
have been written on a representative sample of students (941 - 1,651 students) at
the University of Zagreb (Curkovi¢, 2010; Pedisi¢, 2011, Cule, 2018; Babi¢, 2020).
What were the most important results from these studies: 20.2% of students were
active at the recommended level (3 times a week, at least 30 minutes) and the most
active students came from the field of technical sciences (Curkovi¢, 2010); the per-
centage of insufficiently active university students in the Croatian population is
between 39.1% and 44.9% (41.8% - 49.1% for female and 31.7% - 40.9% for male
students; the level of PA is positively related to life satisfaction and various com-
ponents of the health aspect of students’ quality of life, most of which concern
vitality and general health (Pedisi¢, 2011); the number of hours of sport or leisure
training per week has a statistically significant positive correlation with satisfac-
tion with physical appearance in male students, but not in female students; 42.11%
of the participants in the first test did not fulfil the given PA recommendations
but after the intervention in which co-operation was encouraged and social cohe-
sion was created among the students, led to a statistically significant increase in
the level of PA in the experimental group ((2,536 + 2,492) MET/week) compared
to the control group ((1,756 + 1,805) MET/week), which contributed to the overall
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health of the students (Cule, 2018). The amount of PA decreases significantly be-
tween adolescence and adulthood, and the transition period between adolescence
and adulthood is crucial for the acquisition and maintenance of PA habits. In a
study (Babi¢, 2020) conducted on 1,304 students at the University of Zagreb, 43.8%
of students do not achieve the minimum level of PA necessary to achieve health
benefits in their free time. The author proposes an analysis of the sedentary be-
haviour (SB) of students in order to reduce its share of total free time and increase
PA. Attention needs to be focused on the reasons for students’ lack of motivation
to participate in regular PA and how to overcome the barriers that students cite
as the main reason for insufficient participation in sports and leisure activities.
Another suggestion is to find ways in which we can reduce the number of hours
students spend sitting in their free time. The results of the above studies encour-
aged us to investigate how the levels of PA and SB differ in a sample of students
who have compulsory courses in Physical and Health Culture and students in the
Faculty of Kinesiology, where most of them are still actively involved in sports
(from elite to recreational). The students from the Faculty of Agriculture were
selected based on the quality of the implementation of the teaching process (prac-
tical exercises, health workshops, the faculty is the centre for professional practice
for 5th-year kinesiology students).

An important period for maintaining or improving adolescents’ PA levels is the
transition from school to university, where the decline in PA levels is most pro-
nounced (45.4% of students), especially among those who have changed their
place of residence for their studies (Diehl & Hilger, 2016). Looking at the students,
it is clear that they are exposed to stress almost daily in their faculty-related com-
mitments. The COVID-19 pandemic in 2020 and 2021 has certainly further influ-
enced the decline in PA levels and, at the same time, the prevalence of sedentary
behaviour (SB) in most people (Stockwell et al., 2021). According to Yikealo et al.
(2018), 71% of students reported that academic commitments cause them a mod-
erate level of stress, 13% a high level of stress, and 16% a low level of stress. The
authors Wunsch et al. (2017) investigated the effects of PA on sleep quality and
the general well-being of students during the exam period and found a positive
correlation between moderate intensity of PA and these areas.

All above mentioned a study conducted among students in Zagreb, despite suffi-
cient awareness among students of the importance of PA for health, there is an in-
sufficient level of PA in general, which led the above-mentioned authors to conclude
that the issue of Physical education and health culture among students is also the only
form of organised PA and physical exercise. One of the characteristics of the modern
concept of assessment and quality assurance in the age of mass higher education is
quality as expediency (Petrusi¢, 2017). The university environment is considered an
ideal place and time where we can influence the change of young people’s habits.
Therefore, the purpose of compulsory Physical and Health Culture is justified, as we
can inform students about the numerous positive effects of regular PA on health as
part of teaching and encourage them to reflect and perhaps change their habits if

they belong to the group that does not participate in PA or exercise programmes in
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their free time, i.e., those who choose a sedentary lifestyle.

It is important to point out that Physical and Health Culture is the only subject
in the study programmes at the University of Zagreb that encourages students to
be PA, to learn how to exercise properly in their free time, and to take care of their
health. We thought it was important to determine the condition of kinesiology
students (sports engagement and time spent on sedentary activities). We believe
that as future promoters of healthy lifestyles and future physical education teach-
ers throughout the education system (from preschool to university), they need to
be a good example at the university.

At the University of Zagreb, the largest and oldest university in Croatia, 64,669
students are enrolled, 1665 of them at the Faculty of Agriculture and 2541 at the
Faculty of Kinesiology. Both faculties include a certain number of hours for prac-
tical exercises and internships in their study programmes. For students in the Fac-
ulty of Kinesiology, this accounts for almost half of the total number of hours in
the first three years of study, while students in the Faculty of Agriculture have
compulsory Physical and Health Culture in the first two years of the undergradu-
ate programme. After that, they can participate in various extracurricular sports
activities, and electives in the fields of sports and agricultural practise (land man-
agement, various food production, horticulture, transport, and storage, etc.), de-
pending on their study programme. The aim of this study is to analyse and com-
pare the PA and SB of students from the Faculty of Kinesiology and the Faculty of
Agriculture at the University of Zagreb.

2. Method
2.1. Sample

The sample consisted of 250 students from the Faculty of Agriculture and the Fac-
ulty of Kinesiology at the University of Zagreb in the academic year 2023/2024. All
respondents are adults who gave their consent to participate in the survey before
completing the questionnaire themselves. The conducted research was approved by

the Ethics Committee of the Faculty of Kinesiology at the University of Zagreb.

2.2. Instrument

The study used the “KINAKT” questionnaire (Curkovi¢, 2010) on the level of en-
gagement in kinesiological activities, which consists of three general and 18 spe-
cific questions covering a total of 53 variables. The feasibility and validity of the
questionnaire were confirmed in the dissertation (Curkovi¢, 2010; De Privitellio,
2021). The general questions relate to age, gender, year, and level of study. Specific
questions investigated the level of PA up to the age of 10, from the age of 10 until
entering university, the current level of PA and sports participation (in the last
week and month), the type of sports activity, how they spend their free time, how
much time they spend sedentary and what activities they prefer. For most ques-
tions, answers were offered where students could only select one of the offered

answers with which they could most closely identify.
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2.3. Measurement Procedure

At the end of the summer semester in the year 2023/2024 (first week of June), the
students of the Faculty of Agriculture and the students of the Faculty of Kinesiol-
ogy received an invitation to participate in the study with a link to the online ver-
sion of the questionnaire “KINAKT” (Google form). Before completing the ques-
tionnaire, the students were informed about the purpose of the survey, the in-
structions for completing it, and the anonymity of the questionnaire. The time

required to complete the questionnaire was 8 - 10 minutes.

2.4. Methods

The data obtained from the questionnaire were processed in a spreadsheet pro-
gramme (Microsoft Excel, 2022) and the statistical programme Statistica 14.0 for
Windows. Descriptive statistical parameters were calculated and expressed as rel-
ative response frequencies. When checking the normality of the distribution using
the Shapiro-Wilk W-test, the results indicated an abnormal distribution, so a non-
parametric method, the Mann-Whitney U-test, was used to compare two groups
of students from different faculties. The same test was used to compare the differ-
ences in the student population by gender.

3. Results

250 students took part in the study. Of the total number of participants, 166 were
female (66.4%) and 84 male (33.6%). The average age of the students was 20.7
years. These data indicate a relatively homogeneous age group, with the majority
of students being in their first, second, and third year of study. In terms of the
educational structure of the students, 87 students were studying at the Faculty of
Kinesiology, representing 34.8% of the total sample. The remaining 163 students,
i.e., 65.2%, studied at the Faculty of Agriculture. This diversity in the educational
profiles of the students gives an insight into the attitudes and behaviours towards
PA among students from different fields of study.

3.68%  1.23%

Legend: 1-2x per week; 3-4x per week; not at the moment, but I am
thinking of starting to be more active; only Physical Education; 5x
and more per week; I do not exercise, and I am not planning to start.

Figure 1. Level of PA for AGR students.
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Podrudje grafikona

1.15%
3.45%
Legend: 1-2x per week; 3-4x per week; not at the moment, but I am
thinking of starting to be more active; only Physical Education; 5x and
more per week; I do not exercise, and I am not planning to start.

Figure 2. Level of PA for KIN students.

Table 1. Comparison of the average weekly number of hours spent on sports and leisure
activities between faculties (Mann-Whitney U-test).

7
N X MIN MAX SD P
value
AGR KIN AGR KIN AGR KIN AGR KIN AGR KIN
-9.49 0.00

163 87 3.84 9.60 0 -9.49 30 30 3.63 5.12

Legend: N: Number of Students; AGR: Faculty of Agriculture; KIF: Faculty of Kinesiology;
X: Arithmetic Mean; MIN: Minimum; MAX: Maximum; SD: Standard Deviation;* p < 0.05.

Students in the Faculty of Agriculture spend an average of 3.84 hours per week (SD
= 3.63) on sports and leisure activities, while students in the Faculty of Kinesiology
spend 9.61 hours (SD = 5.12), with a Z-score of 9.49 and a statistically significant
difference in the arithmetic group mean (p = 0.00) (Table 1). De Privitellio (2021)
found a lower average number of hours per week in PA compared to the kinesiology
students, but the same arithmetic mean as the agronomy students (3.85) with a lower
standard deviation (0.68). Although we do not have information on the intensity of
PA performed from the previous two questions, based on the proportion of students
who performed 4 or more at least half-hour PA per week, we can assume that 24.80%
of students fulfill the WHO recommendations for the recommended weekly levels
and duration of PA (at least 150 to 300 minutes of moderate-intensity aerobic activity
or 75 to 150 minutes of vigorous-intensity aerobic activity) (WHO, 2020). These val-
ues are lower than among students at the University of Rijeka, where 34.8% of them
fulfill the prescribed recommendations (Hlac¢a & Luli¢ Drenjak, 2022).

Table 2. Comparison of the average weekly number of hours spent on sport and leisure
activities by gender (Mann-Whitney test).

7.
N X MIN MAX SD )4
value

M F M F M F M F M F
84 166 6.78 598 0 0 30 30 509 89 260 0.01

Legend: N: Number/Gender; M: Male; F: Female; X: Arithmetic Mean; MIN: Minimum;
MAX: Maximum; SD: Standard Deviation; *p < 0.05.
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Analyzing the results of current activity levels revealed that 36.81% of agron-
omy students are active 1 - 2 times per week, 25.15% of agronomy students are in
the consideration phase (not currently doing anything but thinking about starting
and engaging in some form of PA); 17.18% only participated in sports, and 15.95%
of students are active 2 - 4 times per week. A minority of agronomy students are
active more than 5x per week. Compared to the current PA level of kinesiology
students, 45.98% were active 3 - 4 times per week, and 36.63% were active more
than 5x per week (Figure 1 and Figure 2).

Analysis of the responses regarding current sports involvement showed that
88.80% of agronomy students and 33.33% of kinesiology students do not partic-
ipate in sports. Of the agronomy students who participated in sports, 9.20% are
members of the university sports team, while the expected higher number,
19.54% of kinesiology students, are members of the university team. The major-
ity of agronomy students (39.62%) participated in sports and recreational activ-
ities only 5 times per month, while the majority of kinesiology students (40.23%)
participated more than 20 times per month. It is worrying that almost 16% of
agronomy students did not participate at all. We can also see the differences in
PA in the last week. Of the active agronomy students in June 2023, when we
provided the study, 27.61% were active 4x in the last week of May, compared to
55.17% of kinesiology students. In that week, only 15.34% of agronomy students
were active 3x, compared to 26.44% of kinesiology students. 9.20% of agronomy
students and 4.50% of kinesiology students did not engage in any PA at all dur-
ing the last week of May. The Mann-Whitney U-test revealed a statistically sig-
nificant difference in the arithmetic mean between the faculties and in relation
to gender (Table 3).

Table 3. Comparison of the answers to questions on PA between the faculties and in rela-
tion to gender (Mann-Whitney U-test).

Faculties Gender
Variables Z-value P Z-value P
Current level of PA -9.07 0.00% 2.72 0.01*
Current involvement in sport -7.09 0.00* 2.46 0.01*
Participation in a sport/leisure activit
icipation In a Sporlyelsure activity ~848  0.00* 231  0.02*

for at least 30 minutes in the last MONTH
Participation in a sport/leisure activity

. . -8.72 0.00* 2.02 0.04*
for at least 30 minutes in the last WEEK

*p < 0.05.

Sedentary activities that kinesiology and agronomy students spend more hours
on and could be reduced include sitting in front of the computer for entertainment
and sitting with friends. The largest percentage of agronomy students (22.7%) spend
1 hour on the computer for entertainment, while 20.25% spend 2 - 3 hours. The
highest percentage of kinesiology students do not sit for pleasure at all (26.44%), up
to 22.99% spend up to 1 hour, and 20.69% of 1 - 2 hours.
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Compared to agriculture students (6.75%), most kinesiology students (9.20%)
spend five or more hours per day in front of the computer for pleasure. Students
in these two faculties differed, although not significantly, in how much time they
spent with their friends: One-third of kinesiology students (35.48%) who partici-
pated in this study spent up to 1 hour, and 33.33% spent up to 2 hours, while one-
third of agronomy students (35.58%) spent between 1 - 2 hours and 23.31% spent
up to 1 hour. The highest percentage of agronomy students (7.98%) spending 5 or
more hours on an activity is associated with sitting and hanging out with friends.
Some of this time is hypothetically spent on social activities during breaks between

lectures and on the way to and from university.

Table 4. Comparison of answers to questions on SB between the faculties and in relation
to gender (Mann-Whitney U-test).

Faculties Gender
Variables Z-value P Z-value )4
H h time d d studyi h
ow much time do you spend studying eac 323 0.00% 0.8 0.01*
day?
On average, how much time do you spend in
.. 0.42 0.68 1.25 0.21
front of the television each day?
On average, how much time do you spend in
3.96 0.00* -1.24 0.21

front of the computer each day to study?

On average, how much time per day do you
spend in front of the computer having 0.81 0.42 2.23 0.03*
entertainment (e-games, surfing, chatting)?

How much time per day do you spend on

additional education (foreign languages, 0.15 0.88 0.59 0.55
lessons, courses...)?

How much time per day do you read books for

1.79 0.07 -1.52 0.13
fun and relaxation?
How much time per day do you spend on a
. L 0.39 0.61 1.47 0.14
hobby or playing a musical instrument?
How much time do you spend sitting and
. . . 1.43 0.15 -1.83 0.07
talking with friends per day?
How much time do you spend walking in
. 2.05 0.04* -2.00 0.04*
shopping centres and other shops per day?
On average, how much time per day do you
1.64 0.10 -1.39 10.16

spend lying down and listening to music?

*p < 0.05.

Table 4 shows the differences in terms of faculty and gender. Depending on
the faculty, the students differed statistically significantly in SB in relation to
study time and time spent on the computer. With regard to gender, differences
were found in SB in terms of study time and time spent on the computer, but
not in terms of entertainment. Statistically significant differences were found
between faculty and gender in terms of time spent shopping (shopping centres,

etc.).
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4. Discussion

The academic community is recognised as an appropriate place to educate stu-
dents about the importance of PA and maintaining personal health. Most Euro-
pean universities provide their students with a high-quality and accessible sports
infrastructure and run prevention programmes to raise students’ awareness of the
importance of PA and personal health (FISU Healthy Campus, 2010). Before dis-
cussing the results of this study, it is important to point out that the main barriers
among students at the University of Zagreb conducted by the studies are the avail-
ability of sports facilities, lack of time, energy, and motivation, as well as for some
students lack support from the environment (Cudina-Obradovié, 2008; Caput-
Jogunica, 2023).

Based on the results presented in this study, it is clear that the students in the
Faculty of Kinesiology are more active than the students in the Faculty of Agricul-
ture, just as the male students in both faculties are more active than the female
students in Kinesiology and Agronomy.

As mentioned in the introduction, the percentage of insufficiently active uni-
versity students in the Croatian population is between 39.1% and 44.9%. Accord-
ing to the results of this study, almost 40% of agricultural students are insuffi-
ciently active (22.15% are not active but are thinking of starting, and 17.18% are
students who have only participated in physical education classes). These students
should be the target group for faculty professors of Physical and Health Culture.
According to Keating et al. (2005), students who participate in sports regularly
during their studies remain active as adults. Sparling and Snow (2002) found that
84.7% of students who exercised regularly during their studies maintained their
exercise habits over the next 5 - 10 years, while 81.3% of students who were inac-
tive during their studies maintained a sedentary lifestyle.

Students in the Faculty of Agriculture spend an average of 3.84 hours per week
(SD = 3.63) on sports and leisure activities, while students in the Faculty of Kine-
siology spend twice as much, namely 9.61 hours (SD = 5.12). Lopez-Valenciano
et al. (2021) compared the results of studies conducted on the student population
regarding the level of PA before and after the COVID-19 pandemic. A statistically
significant decrease in PA was found in numerous studies, a decrease in low to
moderate walking intensity was found in 5 of the 10 studies analysed, and a de-
crease in vigorous PA was found in 7 studies. The author of the studies mentioned
in the introduction proposes an analysis of the SB of students with the aim of
reducing their share of total free time and increasing PA. Attention needs to be
focused on the reasons for students’ lack of motivation to participate in regular
PA and how to overcome the barriers that students cite as the main reason for not
engaging sufficiently in sports and leisure activities. Another suggestion is to find
ways in which we can reduce the number of hours students spend sitting in their
free time (6-9% of students in this study spend 5 or more hours per day in front
of the computer for pleasure).

Croatian 24-Hour Guidelines for Physical Activity, Sedentary Behaviour,
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and Sleep—Implementation in the Academic Community

Juraki¢ & Pedisi¢ (2019) point out the need to base public health recommenda-
tions on the integration of PA and the reduction of SB, to which is added a rec-
ommendation for the length of sleep as an inseparable part of the 24-hour daily
cycle._ The total time spent on PA, SB, and sleep is always 24 hours per day, so the
three behaviours mentioned above are undeniably interdependent factors. To
achieve health benefits, an optimal combination of PA, SB, and sleep is required
(Chastin et al., 2015; Pedisic et al., 2017). The WHO accepts the proposed approach
when formulating recommendations. The first proposal of the Croatian 24-hour
recommendations for people aged 18 to 64 years for PA, SB, and sleep (2019), in
addition to the already very well-known WHO recommendations (150-300 mod-
erate-intensity PA or 75.150 vigorous-intensity PA and muscle-strengthening ac-
tivities 2x per week), are:

o thataerobic activities are evenly distributed throughout the week and that each
episode of activity lasts at least 10 minutes without interruption;

e the recommended level of PA can be achieved through leisure activities, but
also in other areas of daily life, although it is important that you do not overdo
it with constant standing or low-intensity PA;

o frequent alternation between sitting and standing activities and low-intensity
PA is recommended for SB;

e SB time in front of the TV should be limited to no more than 3 hours per day;

e people with SB occupations should complete 2-4 hours of static standing
and/or low-intensity PA;

e 7-9hours of sleep per day is recommended.

As part of the Physical and Health Culture curriculum, students acquire basic
theoretical and practical kinesiological knowledge of intensity dosage and condi-
tioning of strength exercises for large muscle groups that meet proposed national
guidelines. The basic knowledge of kinesiology can help students overcome crisis
situations and maintain an appropriate level of exercise and health. Considering
the proposal of the Croatian 24-hour recommendations on SB, we should recom-
mend at university level to change the times of sitting and standing and the low-
intensity activities that students and professors can perform (for example, discus-
sions in standing groups) or in the breaks of lectures.

In addition to the main goal of Physical education and health culture at the Uni-
versity of Zagreb, which focuses on teaching knowledge and skills for training in
leisure time, we can use the Croatian 24-hour recommendation for PA, SB, and sleep
to inform students and motivate them to implement it in everyday life. In addition,
we should use it to design messages for public health campaigns and for institutional
health policy development. After 60 years of compulsory subjects at the University,
it is important to emphasize the University’s support, which is mainly focused on
academic sport and the promotion of the University through sport. Over the last ten
years, the University, together with some faculties, has created a plan to develop the

campus and sports infrastructure to help young people become more active and
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spend more time in new and modern sports facilities.

5. Conclusion

PA is a term that is becoming more and more significant and important. Although
awareness of the benefits of PA is increasing in the population and in the health
sector, on the other hand, there is a growing number of overweight and physically
inactive people. This negative trend affects all age groups, from children to the
elderly. Studies conducted among students in Croatia and worldwide show differ-
ent percentages of respondents who are physically active or fulfill the WHO rec-
ommendations, mostly between 40 and 50%. The results of this study show the
percentage of students in the Faculty of Agriculture and Kinesiology who are
physically active or sedentary and whether there is a difference between these pop-
ulations and how they spend their free time. It was expected that students in the
Faculty of Kinesiology would be more active and that male students would spend
more time on PA than female students, which was confirmed with a statistically
significant difference (p between 0.00 and 0.04). The same results were obtained
by Horvat et al. (2013) and Skovran et al. (2020). In order to determine recom-
mendations for PA, SB, and the necessary hours of sleep that are optimal for the
health of the student population, it is necessary to create a standardised question-

naire and conduct research on a larger sample of students.

Limitations of the Study

The study has the limitation that it only analysed two faculties at the University
of Zagreb. With this study, we have confirmed the results of previous studies con-
ducted on a sample of students from Croatian universities. As there are no studies
analysing PA, SB, and sleep in the student population, it is suggested that they are
conducted in order to develop the proposed recommendations and use them in

the development of university health policy.
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