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Abstract: This study examined the relationship between physical activity and symptoms of stress, anxiety, and depression
in adults. The sample consisted of 194 participants, aged 18 to 65, of whom 66% were women and 34% were men, mostly
from Belgrade, Novi Sad and Kikinda, with over 70% having a higher education degree. Data were collected using the Inter-
national Physical Activity Questionnaire (IPAQ), the Depression Anxiety Stress Scale (DASS 21), and a Socio-demographic
questionnaire. The results partially confirmed the hypotheses that physical activity negatively affects symptoms of stress,
depression, and anxiety. A negative correlation was found between the intensity of physical activity and symptoms of stress
and depression, while the association with anxiety was not significant. The results showed that light physical activity, such as
walking, significantly predicted lower levels of depression, while moderate and vigorous physical activity did not show a sig-
nificant effect. This study contributes to a better understanding of the relationship between physical activity and psychological
symptoms by analyzing the results in the context of previous research and providing guideline for future studies.
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INTRODUCTION

Physical activity, defined as any body movement produced by the musculoskeletal system that leads to energy
expenditure above resting levels, should be distinguished from exercise, which refers to planned and structured
physical activity aimed at improving or maintaining physical fitness (Caspersen et al., 1985). Since physical activity
is a broader concept than exercise, it is essential to consider their connection in the context of health. Regular physical
activity improves both physical and mental health, a notion that dates back to ancient China and Greece. Conversely,
physical inactivity today is one of the leading risk factors for chronic non-communicable diseases, which are the pri-
mary cause of death worldwide. According to data from the Institute of Public Health of Serbia in 2022, only 4.4%
of the Serbian population meets the World Health Organization (WHO) recommendations for physical activity that
promotes health (at least 150 minutes per week) unrelated to work activities. The average Serbian spends 4.7 hours
per day sitting, with the highest rates observed in residents of Belgrade and urban areas, individuals over 75 years old,
and those with higher education (Institute of Public Health “Dr Milan Jovanovi¢ Batut,” 2023).

In addition to physical inactivity, depression, anxiety, and stress are significant contributors to reduced quality
of life and shortened life expectancy in modern society (Ostoji¢ et al., 2009). Research indicates a strong correla-
tion between physical activity and mental health, linking it to improved physical health, life satisfaction, cognitive
functioning, and psychological well-being (Goodwin, 2003). Exercise has shown greater efficacy compared to anti-
depressants as a first-line treatment for mild to moderate depression, and it has been proven to improve depressive
symptoms when used as an adjunct to medication (Carek, Laibstain, & Carek, 2011). Interventional studies indicate
that even a single instance of physical activity leads to reductions in symptoms of depression, anxiety, and stress im-
mediately following the activity (Stonerock et al., 2015; Strickland & Smith, 2014).

There is evidence that prescribing physical activity as treatment for 26 different illnesses, including depression
and anxiety, is beneficial (Pedersen & Saltin, 2015). Exercise reduces the secretion of the stress hormone cortisol,
which adversely affects the health of various organs, including the brain. The body’s stress response is mediated
by enhanced activation of the hypothalamic-pituitary-adrenal (HPA) axis (Contrada, 2010). When the HPA axis is
activated, the hypothalamus releases hormones that stimulate the anterior pituitary to secrete adrenocorticotropic hor-
mones, which then stimulate the adrenal cortex to release cortisol into the bloodstream. Therefore, physical activity
may prevent panic attacks even in healthy individuals (Strohle et al., 2005).
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In socially adverse situations, such as during the COVID-19 pandemic, physical activity can reduce levels of stress and
anxiety (Popov et al., 2021). A study investigating the importance of physical activity and coping strategies for stress in the
context of mental health during isolation in Serbia showed that it is more important whether a person is physically active than
how often they exercise (Popov et al., 2023). In addition to reducing the risk of many diseases, an active lifestyle provides
energy, vitality, changes negative habits, improves health, and strengthens energy and the will to live (Krivokapi¢, 2011).

The primary issue of this study is to examine the relationship between levels of physical activity and mental health.
The key question is whether different forms and intensities of physical activity can predict the presence and intensity of
mental health issues. The study aims to examine the extent to which different forms of physical activity, such as walking,
recreational exercise, or intense training, contribute to reducing symptoms of stress, anxiety, and depression in adults.

METHOD

Sample
The final sample consisted of 194 participants, aged 18-65 years (M = 36.6, SD = 12.0), of which 66% were women
and 34% were men, from Belgrade, Novi Sad, and Kikinda. Over 70% of the participants have a higher education degree.

Data Collection

Data were collected during 2024 through an online battery of tests, which included two questionnaires and a
demographic questionnaire. Participants were informed about the purpose of the study and the possibility of with-
drawing at any time. The questionnaires were distributed via the Google Forms platform.

Variables and Measurement Instruments

Physical activity was measured using the International Physical Activity Questionnaire (IPAQ), which assesses the
intensity, duration, and frequency of physical activity over the past seven days. The questionnaire was designed to allow
the calculation of separate scores for each type of activity: vigorous, moderate, and light. Calculating the total score for
physical activity involved summing the duration (in minutes) and frequency (in days) for all three types of physical activity.

Depression, anxiety, and stress were measured using the Depression Anxiety Stress Scale (DASS 21). This scale
assesses symptoms of depression, anxiety, and stress through 21 items. The reliability of the scale is high, with a
Cronbach’s alpha of o = .93 for the entire instrument.

Socio-demographic variables include gender, age, residence, and education, and the data were collected using
a general questionnaire.

RESULTS
Table 1 presents descriptive measures of the questionnaires for measuring depression, anxiety, and stress, as
well as levels of physical activity.

Table 1. Descriptive Measures of the Questionnaires for Measuring Depression, Anxiety, and Stress, as well as Levels of
Physical Activity

Range (min, max) Mean (M) SD
Light physical activity 0-7 (dana) 4.6 2.3
Moderate physical activity 0-7 (dana) 2.9 2.5
Vigorous physical activity 0-7 (dana) 1.8 2.1
Anxiety 0-3 0.4 0.5
Depression 0-3 0.5 0.6
Stress 0-3 1.0 0.7

The analyses show that participants most commonly engaged in light physical activity, such as walking for more
than 10 minutes, followed by moderate activity (e.g., carrying light loads, cycling), while fewer reported engaging in
vigorous physical activity (e.g., lifting weights, aerobics). Regarding depression, anxiety, and stress, average values
indicate low representation of all indicators, with moderate variations, and stress being the most frequently reported.
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Table 2 shows the intercorrelations among the variables used in the study (physical activity, depression, anxiety,
and stress).

Table 2. Intercorrelations of Variables in the Study: Three Types of Physical Activity (Light, Moderate, and Vigorous) with
Anxiety, Depression, and Stress

Anxiety Depression Stress
Light physical activity -0.08 -.25" -.19™
Moderate physical activity -0.09 -0.09 -0.14
Vigorous physical activity -17° -0.10 -0.03

Note.p <.01; *p <.05

The results show three statistically significant, low, and negative correlations between vigorous physical activity and
anxiety, as well as between light physical activity and depression and stress. The negative direction of these correlations
indicates that anxiety is lower when individuals engage in more vigorous physical activity, and that levels of depression
and anxiety are lower when light physical activity, such as walking for more than 10 minutes, is practiced more frequently.

To examine whether the frequency and engagement in light, moderate, and vigorous physical activity can pre-
dict levels of depression, anxiety, and stress, three regression models were created. In these models, the predictors
were light, moderate, and vigorous physical activity, while the criteria were anxiety, depression, and stress, respec-
tively. The results of the first regression analysis are presented in Table 3.

Table 3. Results of Multiple Regression Analysis: Model for Predicting Anxiety Based on Light, Moderate and Vigorous

Physical Activity
Anxiety
B SE B

Intercept 0.55"" .09

Light physical activity -.01 .02 -.06
Moderate physical activity -.003 .02 -.02
Vigorous physical activity -.04 .02 -.15
F(df) 32.398 (3, 190), p = .112

Adj. R? .016

Note. p <.001; " p <.01

The analysis showed that light, moderate, and vigorous physical activity do not significantly predict anxiety lev-
els among participants. Therefore, even though a low statistically significant negative correlation was found between
anxiety and vigorous physical activity, it was shown that no level of physical activity predicts anxiety.

The results of the second regression analysis are presented in Table 4.

Table 4. Results of Multiple Regression Analysis: Model for Predicting Depression Based on Light, Moderate and Vigorous

Physical Activity
Depression
B SE B

Intercept .84 .10

Light physical activity -.06"™ .02 -24
Moderate physical activity .001 .02 .01
Vigorous physical activity -.02 .02 -.07
F(df) 4.559 (3, 190)™"

Adj. R? .052

Note. p <.001; " p <.01
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Light, moderate, and vigorous physical activity significantly predict levels of depression, with the regression mod-
el explaining 5.2% of the variance. The only statistically significant predictor is light physical activity, which shows a
negative association with depression—more frequent walks lasting longer than 10 minutes are associated with lower
levels of depression. Moderate and vigorous physical activities did not have a significant impact. These results align
with previous findings that highlight the negative correlation between light physical activity and depression.

The results of the third regression analysis are presented in Table 5.

Table 5. Results of Multiple Regression Analysis: Model for Predicting Stress Based on Light, Moderate and Vigorous Physical

Activity
Stress
B SE B

Intercept 1.26™ A1
Light physical activity -.05" .02 -.16
Moderate physical activity -.03 .02 -.10
Vigorous physical activity .01 .02 .03
F(df) 2.849 (3, 190)°
Adj. R? .028

Note" p <.001; ™ p < .01

The regression model explains 2.8% of the variance and indicates that physical activity significantly predicts
stress levels. The only significant predictor is light physical activity, which is negatively associated with stress—more
frequent walks lasting longer than 10 minutes are associated with lower stress levels. Moderate and vigorous physi-
cal activity did not have a significant effect. These results confirm the previously established negative correlation
between light physical activity and stress.

DIScuUssION

This research aimed to examine the relationship between levels of physical activity and symptoms of depression,
anxiety, and stress in adults. While a negative correlation was found between vigorous physical activity and anxiety,
regression models did not demonstrate a significant effect of physical activity on anxiety, contradicting the initial expec-
tations. The results are consistent with studies indicating variable effects of physical activity on anxiety. One possible
explanation for these results could be that, although vigorous physical activity may temporarily reduce symptoms of
anxiety, its overall effectiveness may be diminished by various factors. For example, individual differences in stress
and anxiety perception may influence how people respond to physical activity (Asmundson et al., 2013). Addition-
ally, variability in the type and frequency of exercise may further affect the efficacy of vigorous physical activity in
reducing anxiety, as shown in previous research examining the effects of different forms of physical activity on anxiety
(Stonerock et al., 2015). In this context, it can be speculated that consistency in exercise and a preference for forms of
activity perceived as less stressful and more enjoyable may be more critical for reducing anxiety.

Light physical activity significantly predicts lower levels of depression, while moderate and vigorous activity
did not show a significant effect, partially confirming initial expectations. Walking, as a form of light physical activ-
ity, may have a greater impact on depression due to its accessibility and lower level of physical exertion, contributing
to the consistency of practicing this activity. Furthermore, the nature of walking, which often includes being outdoors
and interacting with nature, may further contribute to mood improvement and reduced depression, as confirmed by
studies examining the effects of nature exposure on mental health (Berman et al., 2012).

Light physical activity is the only significant predictor of lower stress levels, while moderate and vigorous activity did not
have an impact, partially confirming initial expectations. One possible explanation for these results could be that more intense
forms of physical activity may be perceived as additional stressors, especially for individuals who are not accustomed to high
levels of physical exertion (Dishman et al., 2006). On the other hand, light physical activity, which does not require significant
physical exertion, may contribute to stress reduction in a way that is more psychologically acceptable and sustainable for most
individuals, as confirmed by studies examining the effects of light forms of activity on stress (Puterman et al., 2010).
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CONCLUSION

The conclusions of this research highlight several key findings. First, participants most commonly engaged in
light physical activity, while vigorous activity was the least represented. Psychological symptoms of depression,
anxiety, and stress were low, which is expected given the non-clinical sample, but stress was the most frequently
reported.

The results showed significant negative correlations between physical activity and psychological symptoms.
Vigorous physical activity was associated with lower levels of anxiety, while light physical activity, such as walking,
significantly reduced depression and stress. Although physical activity did not predict anxiety, light activity was a
significant predictor of lower levels of depression and stress.

The practical contribution of this research lies in the potential for promoting mental health through light physi-
cal activity, which could be beneficial in preventive programs for reducing mild symptoms of depression and stress.
The academic contribution of this research is deepening the understanding of the relationship between physical activ-
ity and mental health, especially in the context of our country, where this topic is under-researched. The findings of
this study can serve as a foundation for future research with larger samples and more precise measurements.
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