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Abstract

Study aim: This study aimed to investigate the impact of physical activity on the mental health characteristics of a sample of 
university students from Paraguay, assessing their daily physical activity and the prevalence of depression, anxiety, and stress.
Materials and methods: This observational, descriptive, prospective, cross-sectional study included 317 university students. 
Participants were assessed using the International Physical Activity Questionnaire (IPAQ) to categorize their physical activity 
levels and the Depression, Anxiety, and Stress Scale-21 (DASS-21) to measure mental health characteristics. Data analysis 
utilized descriptive statistics, Pearson’s correlation, and chi-square tests to explore associations between physical activity and 
mental health outcomes.
Results: The results indicated that 49.5% of the participants were engaged in low levels of physical activity, while 20.2% 
and 30.3% reported high and moderate activity levels, respectively. Mental health assessments showed high prevalence rates 
for depression (65.3%), anxiety (68.5%), and stress (66.6%). Inverse correlations were found between total physical activity 
and each mental health parameter: depression (r = –0.167, p = 0.003), anxiety (r = –0.141, p = 0.012), and stress (r = –0.133 
p = 0.018). Thus, higher levels of physical activity were associated with lower levels of depression, anxiety, and stress.
Conclusions: This study confirmed a significant inverse correlation between physical activity and common mental health is-
sues. The promotion of physical activity may be a protective factor against depression, anxiety, and stress in this population. 
These findings support the need for university health programs to encourage physical activity as a strategic approach to en-
hance students’ mental health.
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Introduction

The relationship between physical activity and men-
tal health among university students has been thoroughly 
researched and documented. Evidence has shown that 
physical activity may lead to numerous advantages such 
as improved mental health and overall well-being [31]. 
Specifically, students engaged in physical activity tend to 
experience improved overall and mental health, reporting 
being happier than their sedentary counterparts [21].

Enhancing physical activity levels during the COV-
ID-19 pandemic was considered a strategy for protecting 
against mental illness among students, confirming a  po-
tential positive association between physical activity and 
mental health [30]. Additionally, there is evidence that 
physical activity helps maintain good spirits and a positive 
mood [35].

Regarding the impact of physical activity on depres-
sion, research evidence has suggested that there may be 
a  positive impact on reducing depression, specifically 
among college students, more than the usual treatments 
without physical activity [12]. Murray et al. [22] similarly 
highlighted the effectiveness of aerobic resistance training 
and mindfulness yoga exercises in reducing the symptoms 
and severity of depression among college students. Zhang 
et al. [36] also found that regular physical exercise may 
predict a lower risk of depression in college students, con-
sistent with previous findings.

Physically active individuals also generally report low-
er levels of anxiety, suggesting a potential positive rela-
tionship between physical activity and anxiety reduction 
among university students [14]. Some authors have sug-
gested that physical activity and exercise are associated 
with lower levels of anxiety and stress among students 
[13]. Ji et al. stated that team exercise could alleviate anxi-
ety among college students more effectively than individ-
ual physical activity [15]. 

Numerous studies have demonstrated a  link between 
physical activity and stress levels among university stu-
dents. University students are particularly susceptible to 
mental health issues, including depression, anxiety, and 
stress, and evidence suggests that physical fitness and 
regular exercise habits are strongly associated with overall 
mental health and wellbeing [13, 15]. Morrison and Pidg-
eon argued that physical activity may play a relevant role 
in fostering resilience and self-control among university 
students and may help improve their stress coping strate-
gies and enhance their mental well-being [19].

In South America, the unique socio-economic chal-
lenges faced by university students may further compound 
the mental health impacts of physical inactivity. Evidence 
indicates that Latin American countries often grapple 
with limited mental health resources, which can lead to 

a  higher prevalence of mental health symptoms among 
students [37]. Furthermore, students in South America 
may face unique socio-cultural and economic challenges, 
such as political instability, high levels of inequality, and 
limited access to mental health services, which may influ-
ence their mental health outcomes differently than their 
peers in other regions. This context necessitates a focused 
investigation into how physical activity can be leveraged 
as a tool to enhance mental health among South American 
university students [33].

Limited research conducted on South American uni-
versity students has shown that they are particularly vul-
nerable to mental health challenges. For example, in Chile, 
a cross-sectional study involving 469 university students 
during the COVID-19 pandemic concluded that a seden-
tary lifestyle negatively impacted mental health, empha-
sizing the importance of promoting physical activity in 
this population [26]. Similarly, a study in Brazil found an 
inverse correlation between physical activity levels and 
symptoms of depression and anxiety among 277 univer-
sity students [29]. 

Paraguay remains largely underrepresented in the lit-
erature. A previous study assessed physical activity in the 
general population of Paraguay by measuring its associa-
tion with anxiety and depression, but did not specifically 
address university students [23]. Given the high preva-
lence of mental health issues among Paraguayan students 
[34], combined with the socioeconomic factors that may 
exacerbate these issues [1], understanding how physical 
activity can mitigate these challenges is critical. Thus, 
our study aimed to explore and investigate the potential 
impact of physical activity on the mental well-being of 
Paraguayan university students, a  vulnerable and under-
researched population [34]. Our findings may have signifi-
cant implications for prevention strategies aimed at reduc-
ing sedentary behavior and improving physical activity in 
this group.

Materials and methods

Design and sampling
This was an observational, descriptive, prospective, 

and cross-sectional study [32] conducted through an on-
line survey launched between April 19 and 28, 2024. Sam-
pling was nonprobabilistic for consecutive cases.

Participants and sample size
University students aged ≥18 years of both sexes were 

voluntarily recruited from public and private national uni-
versities in Paraguay. Only healthy individuals who had 
not been previously diagnosed with neurological or psy-
chiatric disorders were included in the study. Participants 
who did not complete all questionnaire variables were 
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excluded from the analysis. The survey was delivered 
through messaging applications (WhatsApp, Telegram) 
and institutional mail lists. All participants received full 
information regarding the purpose of the study, privacy, 
and data processing. The Internet-based approach has been 
considered scientifically reliable, and responses to online 
surveys can provide results similar to those involving “in-
person” samples [10]. 

The sample size was calculated using the epidemiolog-
ical package Epidat 4.2 (Pan American Health Organiza-
tion, Junta de Salud de Galicia, and Universidad CES de 
Colombia). Assuming an expected frequency of depres-
sion in university students of 60.3% [34], a  confidence 
level of 95%, and a precision of 3%, the minimum sample 
size was set at 199 participants [20]. 

Finally, 317 university students (69.4% women) were 
included in the study. Participants were between 18 and 57 
years old, with an average age of 24.6 ± 5.6 years. A total 
of 57.4% of the students were from the Central Depart-
ment (cities around the Paraguayan capital, Asunción), 
52.7% were students of health sciences, animal biology, or 
chemistry, and 56.8% were unemployed.

Measures

Mental health status
Participants reported their main sources of stress (mon-

ey, work, family, and interpersonal relationships). Depres-
sion, anxiety, and stress were assessed using the Depres-
sion, Anxiety and Stress Scale-21 (DASS-21).

The DASS-21 is a  set of three self-report scales de-
signed to measure negative emotional states of depression, 
anxiety, and stress. Each of the three DASS-21 scales con-
tains seven items. The depression scale assesses dysphoria, 
hopelessness, devaluation of life, self-deprecation, lack of 
interest/involvement, anhedonia, and inertia. The anxiety 
scale assesses autonomic arousal, musculoskeletal effects, 
situational anxiety, and the subjective experience of anx-
ious affect. The stress scale is sensitive to the levels of 
chronic nonspecific arousal. It assesses difficulty relaxing, 
nervous arousal, and the ease of becoming upset/agitated, 
irritable/overreacting, and impatient [5].

Respondents are asked to use 4-point severity/frequen-
cy scales to assess the extent to which they have experi-
enced each state during the past week. Depression, anxiety, 
and stress scores are calculated by summing the corre-
sponding item scores: depression (items 3, 5, 10, 13, 16, 
17, and 21), anxiety (items 2, 4, 7, 9, 15, 19, and 20), and 
stress (items 1, 6, 8, 11, 12, 14, and 18). To evaluate each 
subscale separately, the scores of the items corresponding 
to each subscale are added together. A general indicator of 
emotional symptoms can be obtained by adding the scores 
of all items; the higher the general score is, the greater 
is the degree of symptomatology. Commonly used cut-off 

points are as follows: a. depression: 5–6 mild depression, 
7–10 moderate depression, 11–13 severe depression; 14 
or more extremely severe depression; b. anxiety: 4 mild 
anxiety, 5–7 moderate anxiety, 8–9 severe anxiety, 10 or 
more extremely severe anxiety; c. stress: 8–9 mild stress, 
10–12 moderate stress, 13–16 severe stress, 17 or more 
extremely severe stress [5].The Spanish version developed 
by Ruiz et al. was used in this study. This version has good 
psychometric properties, with Cronbach’s α = 0.92 to 0.95 
for the total scale; 0.86 to 0.92 for the depression subscale; 
0.80 to 0.87 for the anxiety subscale and 0.80 to 0.86 for 
the stress subscale [28].

Physical activity status
Physical activity (PA) was assessed using the Inter-

national Physical Activity Questionnaire (IPAQ) – Short 
Form (IPAQ-SF). This questionnaire assesses PA in the 
last seven days in four generic items through seven ques-
tions related to work, physical sports, and transport (walk-
ing) activities, and to the time the person remains seated 
or lying down. It is designed to be administered by tel-
ephone or self-administered to young and middle-aged 
adults (15–69 years) [8]. The Spanish version, published 
on the official website of the instrument, was used in this 
study [38]. Based on the results of the IPAQ, individuals 
can be classified into three categories: low, moderate, and 
high PA levels according to the scoring protocol for the 
International Physical Activity Questionnaire [38]. The 
IPAQ has an additional question that inquiries about the 
time spent in sedentary activity and is not included as part 
of any summary score for physical activity. Data on this 
indicator should be reported as median values and inter-
quartile ranges [2, 38]. For continuous scores, the median 
values and interquartile ranges are computed for walking, 
moderate-intensity activities, vigorous-intensity activities, 
and a combined total physical activity score. All continu-
ous scores should be expressed in metabolic equivalents 
of task (MET)-min/week [2, 38].

Data analysis
The Jamovi and RStudio programs were used for data 

management and analysis. Descriptive statistics were used 
in the form of frequency tables to summarize categorical 
variables and measures of central tendency and dispersion 
for numerical variables. The chi-square test and Pearson’s 
correlation were used to establish associations between 
variables, as appropriate. The significance level was set 
at 5%.

Ethical considerations
This study was conducted within the framework of the 

Program of Initiation to Scientific Research of the Net-
work of Student Researchers in Neurosciences and was 
approved by the Department of Medical Psychology of the 
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School of Medical Sciences at the National University of 
Asuncion, Paraguay (Reference 004-002-2024). The data 
were treated with confidentiality, equality, and justice, in 
accordance with the principles of the Declaration of Hel-
sinki. Participants who required feedback from the survey 
were invited to write their e-mail addresses to receive use-
ful information or suggestions.

Results

Among the participants, based on the IPAQ, 64 indi-
viduals (20.2%) reported high levels of physical activity, 
96 (30.3%) reported moderate levels, and 156 (49.5%) re-
ported low levels. No significant association was observed 
between IPAQ physical activity levels and sociodemo-
graphic characteristics (Table 1).

According to dichotomized DASS-21 scores, 65.3% 
reported symptoms of depression, 68.5% anxiety, and 
66.6% experienced stress. The severity levels of each di-
agnosis (i.e., extremely severe, severe, mild, moderate, 
and none) are presented in Table 2. A relationship between 
physical activity and anxiety levels was found as individu-
als with extremely severe anxiety tended to report low lev-
els of physical activity (p = 0.024).

The median total METs was 753; therefore, 50% of the 
participants reported at least this value (interquartile range 
[IQR] = 2432). The activity with the lowest median value 
was vigorous activity, as more than 50% did not perform 

this level of activity, whereas the highest median MET was 
reported for walking. The median sitting time per week 
was 240 min (IQR, 280 min).

The total physical activity in terms of metabolic equiv-
alents per minute per week was negatively correlated with 
the three studied mental health components: depression 
(r = –0.167, p = 0.003), anxiety (r = –0.141, p = 0.012), 
and stress (r  =  –0.133 p = 0.018). All correlations were 
inverse, implying that higher levels of physical activity 
were associated with lower levels of depression, anxiety, 
and stress. This was also significant for intense physical 
activity, whereas moderate activity was associated with 
improvement in depressive symptoms (Table 4).

Discussion

The relationship between physical activity and mental 
health among university students is of increasing interest, 
especially in the context of educational programs and aca-
demic activities introduced to improve students’ well-being 
after the COVID-19 pandemic [30]. The COVID-19 pan-
demic has significantly altered physical activity behaviors, 
with numerous studies reporting a global decline in physi-
cal activity levels due to lockdowns, social distancing, and 
the transition to online learning environments [4, 6]. This 
is particularly relevant to our study, as the pandemic likely 
contributed to the high prevalence of low physical activ-
ity levels observed among our participants. University 

Characteristics
Total sample

Physical activity level
p-valueLow Moderate High

n % n % n % n %
Gender
Male
Female
Residence
Asunción
Central Department
Rest of the country
Area of Science
Agricultural, Natural, and Botanical
Social Sciences and Humanities
Health, Biology, and Chemistry
Engineering, Mathematics, Informatics, 
and Physics
Employment
Studies and works
Only studies

97
220

108
182
27

34
57
167
59

137
180

30.6
69.4

34.1
57.4
8.5

10.7
18.0
52.7
18.6

43.2
56.8

43
114

47
92
18

19
30
82
26

66
91

13.6
36.0

14.8
29.0
5.7

6.0
9.5
25.9
8.2

20.8
28.7

30
66

37
55
4

8
17
50
21

47
49

9.5
20.8

11.7
17.4
1.3

2.5
5.4
15.8
6.6

14.8
15.5

24
40

24
35
5

7
10
35
12

24
40

7.6
12.6

7.6
11.0
1.6

2.2
3.2
11.0
3.8

7.6
12.6

0.330

0.243

0.913

0.328

Table 1.  Sociodemographic characteristics in relation to physical activity levels of participants (N = 317)
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students may have faced additional barriers, such as limit-
ed access to sports facilities, restricted outdoor movement, 
and increased academic pressures during this period [9]. 
Unfortunately, owing to the absence of pre-pandemic data 

on physical activity levels among university students in 
Paraguay, direct comparisons are not feasible. However, 
our findings can serve as a baseline for future studies on 
this population, enabling comparisons over time.

Characteristics
Total sample

Physical activity level
p-valueLow Moderate High

n % n % n % n %
Depression
Extremely severe
Severe
Mild
Moderate
No depression
Anxiety
Extremely severe
Severe
Mild
Moderate
No anxiety
Stress
Extremely severe
Severe
Mild
Moderate
No stress

61
46
23
77
110

80
40
22
75
100

22
71
54
64
106

19.2
14.5
7.3
24.3
34.7

25.2
12.6
6.9
23.7
31.5

6.9
22.4
17.0
20.2
33.4

37
27
9
39
45

54
16
10
36
41

15
44
19
32
47

11.7
8.5
2.8
12.3
14.2

17.0
5.0
3.2
11.4
12.9

4.7
13.9
6.0
10.1
14.8

14
12
11
23
36

15
12
7
27
35

4
17
22
21
32

4.4
3.8
3.5
7.3
11.4

4.7
3.8
2.2
8.5
11.0

1.3
5.4
6.9
6.6
10.1

10
7
3
15
29

11
12
5
12
24

3
10
13
11
27

3.2
2.2
0.9
4.7
9.1

3.5
3.8
1.6
3.8
7.6

0.9
3.2
4.1
3.5
8.5

0.148

0,024

0.067

Table 2.  Levels of depression, anxiety, and stress in relation to participants’ physical activity (N = 317)

Physical activity Median Q1 Q3 Interquartile range
Sedentary activity (min/day)
Walking MET-min/week
Moderate MET-min/week
Vigorous MET-min/week
Total physical activity MET-min/week

240
165
60
0

743

120
0
0
0

158

400
396
400
1920
2590

280
396
400
1920
2432

Physical activity Depression r (p-value) Anxiety r (p-value) Stress r (p-value)
Sedentary activity (min/day)
Walking MET-min/week
Moderate MET-min/week
Vigorous MET-min/week
Total physical activity MET-min/week

–0.09 (0.114)
–0.08 (0.138)
–0.12 (0.034)
–0.16 (0.006)
–0.17 (0.003)

–0.06 (0.300)
–0.07 (0.231)
–0.10 (0.065)
–0.13 (0.020)
–0.14 (0.012)

–0.10 (0.089)
–0.06 (0.258)
–0.07 (0.192)
–0.13 (0.020)
–0.13 (0.018)

Table 3.  METs for physical activity (N = 317)

MET: Metabolic Equivalent of Task.

Table 4.  Correlation matrix of METs for physical activity in relation to participants’ mental health scores (N=317)

MET: Metabolic Equivalent of Task; r = Pearson’s correlation.
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Our findings indicated that the most prevalent type of 
physical activity among the sample was low, according to 
the IPAQ. This is in contrast to a recent systematic review 
that found that university students typically engage in 
moderate levels of physical activity [16]​​. These discrep-
ancies may reflect cultural and environmental differences, 
as well as variations in the academic programs in which 
students are engaged. For instance, a  study in Paraguay 
targeting the general population found moderate levels 
of physical activity, suggesting that university students 
might differ significantly from the general population in 
their physical activity behaviors [23]​. It is important to 
consider that physical activity levels during the pandemic 
decreased globally, with university students particular-
ly affected by the closure of gyms, limitations on group 
sports, and restricted access to public spaces [18]. These 
restrictions could explain the low activity levels reported 
in our sample.

The fact that the majority of participants exhibited low 
levels of physical activity is concerning, given the high 
prevalence of depression (65.3%), anxiety (68.5%), and 
stress (66.6%), as measured with the DASS-21. However, 
these findings are consistent with global evidence indicating 
a robust inverse relationship between physical activity lev-
els and the severity of mental health symptoms [13, 14, 31]. 
For example, research has emphasized the negative impact 
of the pandemic on both physical activity and mental health, 
with lockdowns and social isolation leading to increased 
sedentary behavior and heightened stress and anxiety [27]. 
Thus, the mental health challenges observed in our study 
may have been exacerbated by the pandemic, creating con-
ditions that hindered both physical and mental well-being. 
In terms of institutional responses, Paraguayan universities 
implemented strategies to address the decline in general 
well-being during the pandemic. For example, the National 
University Asunción, early in 2020, established a  Mental 
Health Department to provide counseling on healthy life-
styles, including physical activity, and mental health sup-
port and treatment to the student body [3]. However, the 
long-term effectiveness of these interventions remains to be 
evaluated, particularly in terms of their impact on mental 
health recovery after the pandemic.

No significant associations were found between so-
ciodemographic factors and physical activity, suggesting 
that the observed mental health benefits of physical activ-
ity are potentially universal across different demographic 
groups [13, 21]. In contrast, in Norway, low activity levels 
were associated with higher rates of depression and self-
harm, especially among women [11]. Furthermore, while 
it is reasonable to hypothesize that students from different 
academic areas might engage in different types or levels 
of physical activity due to the nature of their academic 
workload or field of study, our data showed no significant 
variation in physical activity levels based on academic 

background, indicating that factors beyond the faculty 
of study may play a more influential role in determining 
physical activity patterns among students [17].

Consistent with broader research, our results showed 
high levels of depression, anxiety, and stress among stu-
dents, with these conditions affecting 65.3%, 68.5%, and 
66.6% of the students, respectively. Similar trends have 
been observed in university populations in Spain and other 
parts of Paraguay, reinforcing the widespread nature of 
these issues among students [24, 25]​​. Our results indicated 
that anxiety levels were particularly higher among students 
with lower physical activity levels. This is consistent with 
the findings of Ji et al. (2022), who noted a significant re-
duction in anxiety symptoms among college students who 
engaged in regular physical activities, particularly group 
exercises that provided social support and enhanced inter-
personal connections [15]​. The mediating role of physical 
activity in anxiety reduction underscores its potential as 
a preventive measure as well as a therapeutic intervention 
for mental health management among students. Our find-
ings added a nuanced perspective that even low-to-mod-
erate-intensity aerobic exercise may significantly improve 
mental health parameters, especially in alleviating depres-
sive symptoms and perceived stress.

Vigorous physical activity in our study was the least 
common among participants, whereas walking was the 
most frequently reported. Despite the popularity of walk-
ing, it was not significantly correlated with mental health 
outcomes, suggesting that physical activity intensity may 
play a  critical role in mediating psychological benefits. 
This is supported by the findings of Zhang et al., who 
reported that high-intensity physical activity had a more 
pronounced effect on improving mental health outcomes 
in university students [36].

Furthermore, total METs showed an inverse relation-
ship with depression, anxiety, and stress levels, indicating 
that higher overall physical activity levels were associated 
with fewer mental health symptoms. This relationship 
was particularly strong for vigorous activities, which rein-
forced evidence that higher-intensity activities might con-
tribute more significantly to mental health improvements 
than moderate – or low-intensity exercises [12, 22]​​.

The lack of correlation between sedentary behavior and 
mental health outcomes in our study contradicted findings 
from other studies, such as that by Savage et al., which 
showed a negative impact of sedentary lifestyles on men-
tal health [30]. This discrepancy may be due to cultural, 
environmental, or study design differences, highlighting 
the need for further research exploring these associations 
in the Paraguayan context.

One of the key strengths of this study was the com-
prehensive assessment of physical activity across a large 
student population using a  validated instrument such as 
the IPAQ and the DASS-21 for mental health assessment. 
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Furthermore, this study collected data from South Ameri-
ca, a region that is often underrepresented in global mental 
health research. Focusing on Paraguayan university stu-
dents, the findings offered insights into local public health 
strategies.

Several limitations in this study must be acknowledged. 
First, the cross-sectional nature of the study limited its 
ability to establish causality between physical activity and 
mental health outcomes. Longitudinal studies are needed 
to determine the directionality of these relationships and 
observe changes over time. Another limitation is the reli-
ance on self-reported data, which may lead to social de-
sirability or recall bias. Although the IPAQ and DASS-21 
are validated tools, the accuracy of the responses may still 
be influenced by participants’ perceptions and willingness 
to report their true behaviors and feelings. As previously 
mentioned, another significant limitation is the absence 
of pre-pandemic information on physical activity patterns 
among Paraguayan university students, which hinders di-
rect comparisons. Another limitation of this study is the 
lack of distinction between participants from public and 
private universities. This would have been useful because 
students from public and private universities may expe-
rience different academic pressures, access to physical 
activity resources, and socioeconomic conditions, all of 
which could influence their physical activity levels and 
mental health outcomes. Finally, the overrepresentation of 
women may have biased our results.

Despite these limitations, the study findings are com-
pelling, particularly regarding the inverse correlation be-
tween high levels of physical activity and low levels of 
depression, anxiety, and stress. The relevance of vigor-
ous physical activity in reducing mental health symptoms 
suggests that interventions focusing on physical exercise 
could be particularly beneficial in universities [7]​​.

Conclusion

This study demonstrated a significant inverse relation-
ship between physical activity levels and mental health 
symptoms, with higher levels of physical activity being as-
sociated with lower rates of depression, anxiety, and stress 
among Paraguayan university students. Notably, vigorous 
physical activity showed the strongest correlation with im-
proved mental health outcomes, particularly in reducing 
depressive symptoms and perceived stress, whereas walk-
ing, although popular, did not yield significant psycho-
logical benefits. These findings emphasize the critical role 
of physical activity intensity in mediating mental health 
improvements.

The high prevalence of mental health challenges ob-
served in this study, with over 65% of students reporting 
symptoms of depression, anxiety, or stress, underscores 

the urgent need for universities to prioritize student well-
being. The results support the integration of structured, 
high-intensity physical activity programs into university 
health services, which could serve both preventive and 
therapeutic functions in mitigating mental health issues.

Moreover, this study provides an important baseline 
for future research on physical activity and mental health 
in Paraguayan university students, especially in the post-
pandemic context, where physical activity patterns have 
shifted. Future research should focus on longitudinal stud-
ies to determine the long-term impact of physical activity 
on mental health and explore targeted interventions that 
can be tailored to the specific needs of university popula-
tions.
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