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Abstract: (1) The objective of this study is to describe and compare the levels of physical activity, preferences
for leisure-time physical activity and the frequency of non-sedentary behaviors of Portuguese, Italian and
Spanish students attending, respectively, higher education in Portugal, in Italy and Spain; (2) Methods: 1354
Portuguese, Spanish and Italian students (21.2 + 2.9 years) participated in the study. An online questionnaire
was used to collect data and a priori power analysis statistical procedures were used using G+xPower (3.1.9.7)
and one-way Anova; (3) Results: The highest levels of sedentary lifestyles are found among Spanish students,
followed by the Portuguese and lastly the Italians. Regarding the levels of physical activity Spanish students
perform more minutes of low and moderate activity compared to Italians and Portuguese. Italians students are
the ones who perform more vigorous activity; (4) Conclusions: We can conclude that Spanish students have a
higher level of sedentary lifestyle with the majority of physical activity being low and moderate, while Italians
are those who have more time spent on vigorous physical activity and naturally a lower level of sedentary
lifestyle. However, it is worth highlighting that all three countries reach the minimum levels of physical activity
recommended by the WHO.

Keywords: higher education students; sedentary lifestyle; physical activity; health

1. Introduction

University students face various academic, financial, and social challenges that can negative
affect their physical health, academic success, and quality of life [1]. However, physical activity can
be an important ally in improving students' health. The health benefits of physical activity are
recognized and consolidated in scientific literature. Physical activity is an important factor in the
prevention and control of cardiovascular diseases [2], type 2 diabetes [3], obesity [4] and certain
cancers [5]. Furthermore, physical activity can also produce positive mental health outcomes,
including preventing cognitive decline [6] and reducing depressive symptoms and anxiety levels [7].
Physical activity also improves muscle strength [8] and contributes to the prevention of osteoporosis
[9]. However, despite the health benefits of daily physical activity, young Europeans are not
physically active enough to benefit their health [10]. On the other hand, three or more hours per day
of sedentary behavior was associated with increased mortality risk, except in the most physically
active individuals. In these individuals, an increased risk of mortality was found when they sat for
five or more hours a day [11].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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It is possible to verify that previous studies have been concerned with assessing the level of self-
reported physical activity of Polish university students [12] and using accelerometry [13].
Furthermore, other investigations have focused on analyzing the factors determining physical
activity and sedentary behavior in Spanish university students [14]. It is also possible to verify that
other studies aimed at the association between vigorous physical activity and different psychosocial
variables of university students [15]. In the same sense, it is also possible to verify studies that aimed
to analyze the role of sports practice in the quality of life of university student-athletes [16]. In another
dimension, other investigations objectively measured sedentary behavior and physical activity levels
of university students between 18 and 20 years of age. They verified the relationship between these
variables and body mass index [17]. Despite these important contributions, a limitation of most
previous studies is the failure to characterize the specific physical activity behaviors that university
students prefer or habitually engage in. Furthermore, to the best of our knowledge, the study of non-
sedentary behavior habits of university students also appears to be scarce.

It is important to remember that physical activity and sedentary behavior can be described
through many activities carried out in multiple contexts and, potentially, with different determining
factors and health outcomes [18,19]. In this sense, it is also essential to know population trends when
choosing these activities [20]. Knowing the physical activity behaviors of university students from
different from different European countries could be important for developing potential strategies to
promote daily physical activity for health. Therefore, this study aims to describe and compare the
levels of physical activity, preferences for leisure-time physical activity and, the frequency of non-
sedentary behaviors of Portuguese, Italian, and Spanish students attending, respectively, higher
education in Portugal, in Italy, and Spain. Based on the evidence in the literature and our experience,
the main hypothesis of this study is that higher education students frequently engage in sedentary
behavior, despite compliance with international recommendations. In comparisons between
countries, we may find some differences, possibly due to different policies and investments in each
country.

2. Methods

The most used type of investigation in this area is a cross-sectional study based on
epidemiological studies in which factors and effects are observed at the same historical moment [21].
To minimize possible errors in the analysis and interpretation of the results obtained, we used the
quantitative method [22], which uses statistical techniques to quantify data collection and processing.

2.1. Participants

A non-probabilistic sample of Portuguese, Italian, and Spanish students was selected through a
sampling strategy in two phases. The first stage of the sampling process was based on the selection
of Portuguese, Spanish, and Italian higher education institutions stratified by the regions of the three
countries. The second stage of the sampling strategy was based on the selection of students enrolled
in different higher education institutions, according to the different scientific areas of higher
education courses. The selection of participants was carried out in successive recruitment phases in
order to use the updated lists of students enrolled in the different courses of the three different
countries. In this sense, the aim was to recruit students with Portuguese, Spanish, and Italian
nationality, aged 18 or over, who attend higher education courses from different scientific areas
taught by public higher education institutions, such as universities and polytechnics institutes, from
different regions of Portugal, Spain, and Italy.
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Table 1. Sample characteristics regarding to gender, age and degree.
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Characteristics Total Portugal Spain Italy
N (%) 1354 (100) 385 (28) 571 (43) 398 (29)
Gender, N (%),

(IC95%)

815 (60.2) (57.5- 409 (71.6) (68.3- 189 (47.5) (42.7-

Female 62.9) 227(59) (51.4-61.0) 75.5) 52.3)

Male 530 (39.1) (36.5- 164 (42.6) (37.9- 158 (27.7) (23.8- 208 (52.3) (47.5-
41.9) 47.8) 31.2) 57.0)
Diverse 9(0.7) (0.3-1.1) 4 (1.0) (0.3-2.1) 4(0.7) (0.2-1.6) 1(0.2) (0-0.8)
Age, range, years  17-35(21.2+2.9; 17-35(209+29; 17-35(20.6+2.9; 19-34 (22.3+2.7;
(mean+SD, Median) 21.0) 20.0) 20.0) 22.0)
Degree, N (%),

(IC95%)

Bachelor 1237 (3;4;; (89.9- 317(8826.2.’3)(78.7- 529 (9924.69))(90.5- 391 (98.2) (97-99.2)
Master 78 (5.8) (4.4-7.0) 39 (10.1) (7.3-13.0) 37 (6.5) (4.4-8.6) 2(0.5) (0-1.3)
Other 39(29) (2.0-3.8) 29(7.5)(5.2-10.1)  5(0.9) (0.2-1.8) 5(1.3) (0.3-2.5)

Sub-Elite 39 25,36 +4,83 72,56 +7,99 1,73 +0,05

Amateur 16 22,01 +3,55 72,96 + 15,61 1,76 + 0,07

Thirteen hundred and fifty-four (1354) Portuguese, Italian, and Spanish students who attended
universities in Portugal, Italy, and Spain participated in this study. Of this total, 385 subjects studied
in higher education institutions in Portugal (average age 20.9+2.9), 398 studied in higher education
institutions in Italy (average age 22.3+2.7), and 571 studied in higher education institutions in Spain
(average age 20.6+2.9).

2.2. Instruments

The short version of the International Physical Activity Questionnaire (IPAQ) was applied,
validated and translated into Italian [23], Portuguese [24] and Spanish [25]. This instrument makes it
possible to standardize measures related to health and the assessment of physical activity behaviors
of the population, in different countries and in different sociocultural contexts [20]. The short version
of the IPAQ was used because it is a questionnaire that is easier, faster, and more viable to complete
in studies involving a large number of participants [26]. Using the IPAQ scoring protocol, it was
possible to estimate total weekly physical activity by evaluating the time spent at each intensity of
activity with its estimated metabolic equivalent energy expenditure [24]. According to the IPAQ
results, students can be classified as low active, moderately active, or highly active
(http://www.ipaq.ki.se). Moderately active means individuals achieved at least 600 metabolic
equivalent minutes per week. High means that individuals achieved at least 3000 metabolic
equivalent minutes per week. Low activity indicates that individuals do not meet the “moderately”
or “high” criteria. Participants in the present study also answered whether they regularly engage in
physical activities in their free time. If the answer was “Yes,” they listed these activities and the
weekly frequency and number of minutes per day they dedicate to carrying out each physical activity
mentioned.

2.3. Procedures

Formal and institutional contact was made with Higher Education institutions, presenting the
study's objectives and requesting authorization. Before data collection, all subjects were presented
with the study in question, its objectives, and the procedures to be followed. An anamnesis form and
an informed consent form were sent to each subject to conduct the evaluations, with all ethical
principles, international norms, and standards related to the Declaration of Helsinki and the
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Convention on Human Rights being respected and preserved [27]. All assessments were carried out
by sending questionnaires via email to the subjects. The study was approved by the ethics committee
(opinion no. 58 CE-IPCB/2021).

2.4. Statistical Analyses
2.4.1. Preliminary Analysis

An inspection of the data revealed no missing values or univariate outliers. A priori power
analysis through G+Power (3.1.9.7) and one-way ANOVA was used as an alternative for the Kruskal-
Wallis test as a non-parametric test [28] to determine the required sample size considering the
following input parameters:(effect size f = 0.25; « err prob = 0.01; statistical power = 0.95). The required
sample size was 1008 (336 for each group), which was respected in the present study.

2.4.2. Main Statistical Analysis

Descriptive statistics were performed for all analyzed variables, including mean and standard
deviation. Then, a Kolmogorov-Smirnov (n > 50) was performed to analyze data distribution,
considering p > 0.05 as a normal distribution [29]. All data variables analyzed present a non-normal
distribution. A Kruskal-Wallis was used to verify differences between groups) Moreover, a post-hoc
pairwise comparison for groups that have present statistical differences. Finally, an effect size (Cohen
d) analysis was used to determine the magnitude of the effect, and the following cut-off values were
considered-0.2, trivial; 0.21-0.6, small; 0.61-1.2, moderate; 1.21-2.0, big; and >2.0, very big [30]. The
effect size was calculated using the eta square value ()2) [31]. All statistical analysis was performed
using SPSS software v. 29.0 (IBM, Chicago, IL, United States), and the significance level was set at p
< 0.05 to reject the null hypothesis [29,32].

3. Results

Table 2 shows the differences in the studied variables between the three groups (Portugal, Spain,
and Italy) regarding Physical Activity and sedentary time. Differences between groups (p <0.05) were
found in all variables studied.

Table 2. Differences between Groups regarding do Physical Activity and sedentary time (min/d).

Groups N M MCI9%% SD p n2  Effect Size

283.35-
Portugal 385 300.71 318.08 173.32
376.01- 0.762
Sitting (weak/da Spain 571 389.26 161.20 <.001 0.127
B y) P 402.51 (moderate)
244.21-
Italy 398 258.64 973,07 146.42
279.83-
Portugal 385 298.57 31731 189.00
Sitting . 326.68- 0.623
71  343. 206. .001 0.
(Weekend/day) Spain 5 343.65 360.63 06.53 <.001 0.088 (moderate)
199.28-
Italy 398 212.54 225,80 134.57
47.78-
Portugal 385 44.73 193 30.47
Walking Spain 571 6153 °8.39- 38.18 <.001 0.045 0433
64.67 (small)
47.93-
Italy 398 51.53 5512 36.52
71.99-
Moderate Portugal 385 79.48 7476 ~ .001  0.008 0.183

86.97

d0i:10.20944/preprints202409.0122.v1
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. 83.93- (trivial)
Spain 571  91.59 99.26 93.30
83.50-
Italy 398  89.74 95.99 63.40
55.70-
Portugal 385 62.06 68.43 63.49
72.60- .
Vigorous Spain 571  79.60 85.21 <001 0.023 0309
86.61 (small)
75.57-
Italy 398  80.82 86.06 53.21

p <0.05 — Kruskal-Wallis test significance level. N, subjects’ number; M, mean; M CI, confidence interval for the
mean values; SD, standard deviation; 12, eta square value.

Regarding post hoc pairwise comparison for groups, differences were found in all variables
studied (p < 0.05), except moderate physical activity (p=.525) and vigorous physical activity (p=.075)
between Portugal and Spain. Figure 1 shows variance analyses of the time spent on different
behaviors in the three countries studied.
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Figure 1. Time spent in the different types of behaviors analyzed (minutes/day).

Figure 2 shows the variance analyses related to the Metabolic Equivalent of the Task of which
country. We found differences between Portugal and Spain (p<.001, n2=0.021, Effect Size=0.293) and
Portugal and Italy (p <.001, 2=0.051, Effect Size=0.461).
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Figure 2. Metabolic Equivalent of Task of which country.

4. Discussion

The objective of the present research was to describe and compare the levels of physical activity,
preferences for leisure-time physical activity, and frequency of non-sedentary behaviors of
Portuguese, Italian, and Spanish students attending higher education in Portugal, Italy, and Spain,
respectively.

The findings of the present study show an interaction effect between country and sedentary,
with the highest levels of sedentary lifestyles found among Spanish students, followed by the
Portuguese and, lastly, the Italians. However, people studying in Portugal spent the most time sitting
during one working day compared with Poland and Belarus students [33]. These data are different
to those collected in the Eurobarometer 2022 [10] in which 40% of Italian citizens claimed to spend at
least 330 minutes per day (five and a half hour) doing sedentary activities, 34% in the case of the
Spanish and 29% in the case of the Portuguese. These data are quite worrisome since an increased
mortality risk was found when they sat for five or more hours a day [11].

Regarding physical activity levels, Spanish students perform more minutes of low and moderate
activity than Italian and Portuguese students. Italians are the ones who perform more vigorous
activity. It is also observed that Portuguese people practice the least number of minutes of physical
activity at all levels. According to The World Health Organization (WHO), adults do at least 150 min
per week of moderate-intensity aerobic physical activity, or at least 75 min of vigorous-intensity
aerobic physical activity throughout the week, or an equivalent combination of moderate and
vigorous-intensity activities [34].

According to Burton et al. [35] university students typically report low levels of physical activity
due, among other factors, to a greater demand on time for study. A study conducted in Spain with 3.
060 university students concluded that more than 60% of the students did not meet the minimum
levels of physical activity recommended by the WHO [36] in other study only 58% of Spanish
students reached the recommendations established by the WHO [37]. Another research conducted in
Poland, Portugal and Belarus with a total of 1.136 university students showed that the dominant level
of activity was at a vigorous physical activity level, 58.5% of the surveyed men and 46.2% of the
surveyed women [33]. However, the results show a higher compliance with WHO recommendations
compared to the results obtained in a recent systematic review with meta-analysis carried out in 32
countries, where the percentage of adherence to these international recommendations is 17.12% in
adults (which is the population sector in which university students are found) and 19.74% in
adolescents [38].

In this line of research, the study conducted by Dabrowska-Galas et al. [12] with a total of 300
university students found that 98% of the physical therapist students claimed that they were
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physically active before starting university. In the same way, an insufficient level was recorded
among 12.6% of male university students and 16.7% of female university students from Poland,
Portugal and Belarus [33].

We present, as suggestions for future investigations, the possibility of using less subjective
instruments, which can provide more objective data and lead to more specific conclusions. In
addition to the indicators assessed, eating habits and some body composition indicators can also be
assessed to complement these analyses. Also, see the possibility of involving more countries in
comparative studies of this nature.

Regarding the practical implications of this study, we consider it to be another modest
contribution to demonstrating the evidence pointing to the sense that the young adult population
(higher education students) presents worryingly low values of physical activity and worryingly high
values concerning sedentary behaviors. This could be another contribution so that public policies can
direct greater attention and investment to this problem, which is emerging, as well as universities
being able to rethink their internal organization around enabling their students to spend more time
dedicated to active behaviors and minimize sedentary behaviors, both in teaching activities and in
other academic activities. The promotion of physical-sports activities that help to increase the weekly
physical activity time, even if at the beginning it still does not reach the minimum required, can be a
good start and, undoubtedly, much better than the scarce physical activity shown in the results.

5. Conclusions

Spanish students engage in more low and moderate intensity exercise, while Italian students
spend more time in vigorous physical activity. All three populations meet the WHO's minimum
recommended activity levels. The study finds that Spanish students are the most sedentary, followed
by Portuguese and then Italian students. Analysis between weekdays and weekends shows Italian
students are consistently the least sedentary. High sedentary behavior is likely linked to the nature
of university life, involving extensive sitting for lectures and study. It is crucial for universities to
create opportunities for students to increase physical activity, countering sedentary time and
promoting long-term healthy lifestyles.
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