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Abstract

OPEN ACCESS

Background: During the COVID-19 outbreak, many
citizens were asked to stay at home in self-quarantine,
which can be difficult in terms of remaining physically
active and maintaining mental health.

Objective: The goal of this study was to examine the
relationship between physical activity and stress levels
among nursing students during the COVID-19
pandemic.
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INTRODUCTION

Physical activity is all body movements caused
by the work of skeletal muscles and increases
energy expenditure. Physical activity will help
the body's muscles relax more and increase
muscle activity and blood circulation (1). The

routine physical activity carried out daily can
support the reduction of high blood pressure,
maintain stable body weight, and reduce the risk
of stroke, heart disease, diabetes mellitus, and
several other diseases. According to recent
global data, 27.5% of 1.9 million adults and 81%
of 1.6 million adolescents do not follow the
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physical activity recommendations outlined. A
study found that from May to November 2021,
global average daily step counts were 4,997
steps, which is 10% lower than the pre-
pandemic baseline of 5,574 steps per day
recorded during the same period in 2019. The
prevalence of physical activity in Yogyakarta is
79.9% of participants to have sufficient levels of
physical activity, and 28.1% of participants show
a lack of physical activity (2).

Before the COVID-19 pandemic, people were
free to carry out physical activities outdoors,
such as exercising, walking, and other physical
activities. Still, during the COVID-19 pandemic,
the government implemented social restrictions
to suppress the increasing number of COVID-19
(3). This impacts many people who usually do
outdoor activities to do WFH or online school so
that people spend more of their time at home.
Implementing physical distancing causes
physical activities that can be done for health,
such as exercise, to decrease (4).

Factors influencing the COVID-19 pandemic
have caused physical activity in several
countries to decline. [solation in the home can
result in a profound reduction in moderate to
vigorous physical activity levels and increased
sedentary behaviour (5). Overall, the amount of
time spent exercising prior to the COVID
pandemic decreased by an average of 435
minutes, from 540 minutes per week before the
pandemic to 105 minutes per week during the
pandemic (6). Physical activity has a protective
impact on perceived stress, according to the
findings of observational and experimental
studies (7). Physical activity can effectively
reduce symptoms of depression and anxiety,
minimize the impact of stress, and promote
positive emotional well-being (8).

Stress is an individual's inability to face threats
both mentally, physically, emotionally and
spiritually this can affect the physical health of
the human being. Stress is also considered an
individual's perception of the situation or
conditions that exist around the environment.
Stress has become an unavoidable part of life
and will always appear in everyday life
wherever individuals are (9). Physical activity
can increase peripheral-endorphin levels,
decrease sympathetic activity, improve sleep
quality, and facilitate psychological stability
(10). As endorphins have a role in modulating
stress responses, it is not surprising that various

Physical Activity and Stress in Nursing Students

psychiatric disorders can be associated with
some deviations in endorphin levels (11).

Nearly 350 million individuals worldwide suffer
from stress, making it a rather common
occurrence. According to the WHO, stress is the
fourth most common ailment worldwide (12). In
the first year of the pandemic, the World Health
Organization (WHO) reported a 25% global
increase in the prevalence of anxiety and
depression. Studies across countries like China,
Spain, Italy, Iran, the US, Turkey, Nepal, and
Denmark reported high rates of mental health
symptoms during the pandemic for example
stress with 8.1% to 81.9%. The results of a study
show that the prevalence of mental health
problems during the COVID-19 pandemic varies
widely across countries, it is estimated that the
majority is higher than reports before the
COVID-19 outbreak. Estimates of the global
prevalence of mental health problems in all
countries, especially stress, reach 36.5% (13).

A previous study found that the COVID-19
pandemic caused high levels of anxiety and low
levels of psychological well-being in nursing
students (14). Stress can have a negative impact,
for example, causing poor performance, health
and disrupted relationships with other people.
Another effect of focus on our bodies is that
stress can cause constriction of blood vessels
and muscle stiffness. To overcome this problem,
it is essential to deal with stress problems that
occur during the COVID-19 pandemic outbreak
as it is today (9). Engaging in outdoor activities
is difficult for pupils during the COVID-19
pandemic. Physical activity that is still lacking,
such as only at home or at a boarding house,
tends to cause stress.

Nursing education is rigorous, requiring
students to grasp clinical practice, lab work, and
theory. During COVID-19, many schools
switched to online instruction, increasing screen
usage and sedentary behaviour. This increased
academic stress and limited possibilities for
activity. Lockdowns and social alienation
resulted in the closure of gyms and recreational
facilities, cancelation of group activities or
sports, and limited access to outdoor spaces. The
goal of this study was to examine the
relationship between stress levels and physical
activity among nursing students during the
COVID-19 epidemic at School of Nursing,
Universitas Muhammadiyah Yogyakarta use The
International Physical Activity Questionnaire-
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Short Form (IPAQ-SF) and Perceived Stress Scale
(PSS-10).

METHODS
Study Design

The present study used a cross-sectional,
correlational study.

Sample

Participants in this study were nursing students
from the Faculty of Medicine and Health
Sciences. The probability sampling technique
was used in this study, with a simple random
sampling method to determine the research
sample using the lottery approach. In this
system, each population member or element is
assigned a unique number. Then it will take out
any chit, and the number on it will be a random
sampling. There were 219 people who took part
in this study.

Instrument

The International Physical Activity
Questionnaire-Short Form (IPAQ-SF), a validated
and suggested tool for measuring physical
activity, was used to gauge the degree of
physical activity. Participants reported how
often and how long they walked and engaged in
other vigorous and moderate physical activity
each week. The metabolic equivalent (MET)
tasks for vigorous exercise, moderate activity,
and walking are 8.0, 4.0, and 3.3, respectively.
The physical activity levels of the participants
could be classified as high (>3000 MET),
moderate (600-3000 MET), or low (600 MET).

Perceived Stress Scale (PSS-10) was used to
assess stress levels. Cohen designed PSS-10 in
1994. This questionnaire itself consists of 10
questions. The questions on the Perceived Stress
Scale contain the respondent's feelings and
thoughts in the past month. Participants were
asked to fill in to indicate how often they felt or
thought. The participants’ stress levels could be
categorized as low (1-14), medium (15-26) and
high (>26).

Data Collection Procedure

Data were collected wusing an online
questionnaire administered through Google
Forms. The questionnaire link was distributed to
all eligible nursing student participants through
institutional email and social media platforms to
ensure accessibility and convenience during the
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COVID-19 pandemic. Prior to accessing the
questionnaire, participants were provided with
an electronic informed consent form explaining
the study's purpose, procedures, voluntary
participation, and confidentiality assurances.

The questionnaire included sections on
demographic information, physical activity level,
and stress level. Participants completed the form
independently and submitted their responses
electronically. Data collection was conducted
over a four-week period to maximize the
response rate and accommodate participants’
schedules. All responses were automatically
recorded and securely stored within the Google
Forms database, accessible only to the principal
investigator.

Data Analysis

Data analysis was performed using IBM SPSS
Statistics version 26. Descriptive statistics,
including frequencies, percentages, means, and
standard deviations, were used to summarize
participants’ demographic  characteristics,
physical activity levels, and stress levels. The
normality of continuous variables was assessed
using the Kolmogorov-Smirnov test.

Given the non-parametric nature of the data, the
relationship between physical activity level and
stress level was analyzed using the Spearman
Rank-Order Correlation Test. A p-value of less
than 0.05 was considered statistically significant.
The strength and direction of the correlation
were interpreted based on the Spearman
correlation coefficient (p), with values ranging
from -1 to +1 indicating the degree of
association between the two variables.

Ethical Considerations:

This study was approved by Ethical Commission
of Faculty of Medicine and Health Science,
Universitas Muhammadiyah Yogyakarta
(Approval No.121/EC-KEPK FKIK
UMY/1V/2022). Before seeing the questionnaire,
each participant provided electronic informed
consent. Participants could drop out of the
survey at any time without explanation.

RESULTS

Table 1. showed that that the characteristics of
participants based on gender are 182 students
(82.2%). Most participants were aged 19-20
years (44.7%), while most of the questionnaires
were filled out by 3rd year students as many as
68 students (31.1%).
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Table 1. Characteristics of Participants

Characteristics n %

Gender

Male 37 16.9

Female 182 83.1
Age

17-18 25 11.4

19-20 98 44.7

21-22 90 41.1

23-25 6 2.8
Students Level

1styear 53 24.2

2nd year 39 17.8

3rd year 68 31.1

4th year 59 26.9

Table 2 revealed that, with a frequency of 149 students (68%), most nursing students engage in low levels
of physical exercise. With a frequency of 167 students (76.2%), Table 3 demonstrated that many nursing
students experience moderate levels of stress. Table 4 demonstrated that there is no significant
correlation between stress levels and physical activity, with a significance value of 0.274 (P>0.05). The
correlation value is 0.74, showing that the association is strong, with a negative direction, with reduced

physical activity resulting in higher stress levels.

Table 2. Physical Activity

Level n %
Low 149 68
Moderate 62 28.3
High 8 3.7
Table 3. Stress Level
Level n %
Low 47 1.5
Medium 167 76.2
High 5 2.3
Table 4. Spearman Rank Test
Level Mean + SD p value r
Physical Activity 1.36 £ 0.551 0.274 -0.74
Stress Level 1.81 £ 0.449

DISCUSSION

This research found that most of the participants
had the most age range from 19-20 years, as
many as 98 students (44.7%). A study states that
individual factors influence activities in late
adolescence, for example, do not have skills or
are not used to exercising, feeling sleepy and
lazy to exercise, and body aches after exercising
(15). According to the findings of a study that

involved 219 participants at the 4-student level,
the majority of participants engaged in low-
intensity physical exercise, with 149 individuals
(68%) in total.

Students in the college of health sciences were
less physically active than those in the faculty of
physical education and sports, according to a
previous survey. Students get a lot from physical
activity, including improved fitness and longer
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lifespans. For this reason, motivating and
encouraging students to perform routine
physical conditioning is necessary, especially
during the covid-19 pandemic (16). At low
physical activity, most of the participants did
physical activity with a duration of 15-30
minutes per day for 4-7 days. Students who
were once active in sporting activities on
campus and engaged in student’s activities unit
lost their time due to online lectures from their
respective homes. During online classes,
campuses usually use video conferencing
facilities to connect students with lecturers. This
can increase the frequency of smartphone use so
that there is a reduction in student physical
activity.

The research results on 219 participants in this
study showed that most of the participants were
female, with a frequency of 182 students
(83.1%). This research found that most
participants had the age range of 19-20 years, as
many as 98 students (44.7%). Previous study
states that the level of stress experienced by
students needs attention because students tend
to have high-stress levels in their late teens. High
levels of stress can lead to undesirable
behaviours like smoking, drinking, arguing,
engaging in free sex, and even abusing drugs.
They can also make students agitated and
distracted from their studies (17).

Most participants experienced moderate stress,
with a total of 167 (76.2%). Participants have a
stress level value between 15-26 points at an
average stress level. A study stated that as many
as 27 (38.57%) participants experienced
moderate stress levels, and one of the reasons
was lectures conducted online. This is because
students have difficulty understanding the
material during online classes (18). Students
must make various preparations, such as
starting from learning applications that support
online lectures to the readiness of the internet
connection. In addition, it takes effort to
understand the material previously given orally
in writing and video or live streaming.

In line with a study showed that online learning
carried out by campuses forces students to study
from home (19). This reduces the intensity of
communication and interaction between
students. As a result, the support among friends
decreases, which can increase stress. Support
from fellow students can improve self-
confidence and confidence in their abilities,
making it easier for them to find coping
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strategies to deal with stress. Previous study
showed that on undergraduate Nursing students
revealed the same results, most of the responses
experienced increased stress, it was stated in
this study that the stress level in students was
high (20). Stress levels are measured based on
physical, psychological/emotional and
behavioural indicators. Students experiencing
stress will bring up several things, including
feeling unable to feel positive, not strong in
carrying out activities, sad and depressed,
hopeless, losing interest in everything, and
feeling worthless as a human being. Therefore,
the increasing stress experienced by students
gradually can reduce energy and adaptive
responses.

The present study showed no statistically
significant relationship between the level of
physical activity and stress levels in the research
subjects. The negative correlation means that
the relationship between the two variables is not
unidirectional, which means that the lower the
level of physical activity, the stress level
experienced will increase.
The negative correlation of the two variables in
this study is in line with a study which states
that research subjects with high physical activity
have low-stress levels (21). This study is in line
with study which explains that students noted
the level of robust physical activity and
perceived stress, and individuals who applied
the recommendations for intense physical
activity had fewer mental health complaints
(22).

This study also is in line with study which claim
there is no link between physical activity and
stress levels. It was explained that there was no
correlation between total MET and depression,
anxiety and stress (23). Inaccurate information
about over-reported or under-reported physical
activity can occur because the reporting tends to
self-estimate the duration and intensity of
physical activity. Thus, these factors lead to
inconsistent findings in recent studies, which
found that engaging in high levels of physical
activity can lead to better physical and
psychological status and may contribute to a
positive relationship between physical and
mental health.

Daily physical activity, physical exercise, and
exercise are the three categories of physical
activity that are measured in this study in
relation to stress levels. Physical activity in
leisure time, such as physical exercise and
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sports, is more beneficial for mental health than
physical activity at work or in household
activities. Previous study showed that physical
activity is not consistently associated with
mental health, other factors such as diversion
from stress and motivation exist (24). Physical
activity that is carried out in a social context can
create interactions so that it diverts stress
thoughts but not on work activities which are
the source of stress.

According to the study's findings, there is no
meaningful correlation between stress levels
and physical activity levels. This is contrary to
several previous studies which showed
significant impacts on both variables (25).
Physical activity and stress levels have been
linked. The relationship between physical
activity and stress was found to be statistically
significant. Participants who engaged in more
physical activity reported lower levels of
perceived stress than those who did not
regularly engage in significant physical activity.
Physical activity can affect mental health in 3
ways, namely physiological, immune and
psychological. Physical activity has health
benefits based on physiological mechanisms
such as increasing endorphins and body
temperature, especially in the brain stem, which
will reduce muscle tension and provide
relaxation to the body (26). Handling increased
stress during the COVID-19 pandemic is needed
to deal with the impacts caused. Three steps can
be taken. First, equip yourself with sufficient
knowledge regarding Covid-19. Second, find out
your health condition, for example, through self-
screening. Third, determine attitudes and steps
according to the health conditions experienced.
One way to reduce stress is by starting to talk
about the feelings experienced with the closest
person or family who can be trusted to help and
share stories (27).

The findings of this study show no connection
between stress levels and physical exercise. The
researchers adhered to the full research flow
throughout the investigation. Researchers claim
that there is no connection between stress
levels, which are impacted by a number of
factors, and physical activity. First, the
researchers conducted research at the end of the
pandemic period to allow conditions between
the beginning and the pandemic's end. Second,
the researcher argues that although one
respondent to another has the same stress level,
it is not necessarily that the respondent has the
same level of coping.

Physical Activity and Stress in Nursing Students

Implication

This study provides important insights for
nursing education programs, highlighting the
potential role of integrating physical fitness and
mental health promotion into the nursing
curriculum. Although no significant relationship
was found between physical activity and stress
levels among nursing students during the
COVID-19 pandemic, the findings underscore the
complexity of factors influencing student well-
being during public health crises. Proactive
incorporation of wellness initiatives could foster
resilience, reduce stress, and enhance both
academic and clinical performance, preparing
future nurses to better cope with future health
emergencies.

Limitation

Several limitations should be noted when
interpreting the results of this study. First, the
use of convenience sampling limits the
generalizability of the findings to broader
student populations. Second, the cross-sectional
study design precludes any inference of
causality between physical activity and stress
levels. Third, reliance on self-reported data may
introduce response biases, including social
desirability bias and recall bias. Given the
preliminary nature of these findings, further
research involving representative samples,
objective measures of physical activity, and
longitudinal designs is needed to validate and
extend these observations across diverse
populations.

CONCLUSION

This study found no significant correlation
between physical activity levels and stress
among nursing students at the School of
Nursing, Faculty of Medicine and Health
Sciences, Universitas Muhammadiyah
Yogyakarta during the COVID-19 pandemic. The
lack of a substantial association may be
attributable to overriding pandemic-related
stressors, including academic uncertainty and
fear of infection, which could have diminished
the relative impact of physical activity on stress
reduction. Additionally, variability in the type,
intensity, and frequency of physical activity, as
well as individual differences in coping
mechanisms, may have influenced the observed
outcomes.

Future research should employ longitudinal
designs to establish causal pathways and
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provide more definitive evidence regarding the
role of physical activity in mitigating
psychological stress among nursing students. By
addressing these limitations, future studies can
better inform targeted interventions that
promote holistic well-being among healthcare
students, especially during periods of public
health disruption.
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