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Abstract

Objective: To find the frequency of depression, anxiety and stress among university students, and to ascertain the
condition’s association with physical inactivity.

Method: The cross-sectional, analytical study was conducted from November 2023 to May 2024 at the Quetta
Institute of Medical Sciences, Quetta, Pakistan, and comprised students belonging to three universities. Data was
collected using a predesigned questionnaire that also included the International Physical Activity Questionnaire to
check physical inactivity and the Depression Anxiety Stress Scale to assess depression, anxiety and stress levels. Data
was analysed using SPSS 25.

Results: Of the 400 participants, with a mean age of 22+3..89years, 233(58.25%) were male, 167(41.75%) were
female, 286(71.5%) were studying medicine, and 114(28.5%) were enrolled in non-medical degrees. Physical
inactivity was significantly associated with anxiety, depression and stress (p=0.001). Female students reported lower
activity and higher rates of anxiety, depression and stress. Nuclear families tended to have better mental health,
while joint families showed more extreme cases of anxiety and depression. The nature of the degree in which a
student was enrolled had no significant association. A similar result was observed for residence (rural or urban).
Conclusion: Physical inactivity was found to be significantly associated with anxiety, depression and stress,
indicating the need for a prompt targetted intervention.
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Introduction

As defined by the World Health Organisation (WHO),
health is not merely the absence of disease or infirmity,
but the state of complete physical, mental and social
wellbeing. The WHO definition of mental health describes
it as the state of well-being in which every individual
realises his or her own potential, can cope with the
normal stresses of life, can work productively and
fruitfully, and is able to make a contribution to his or her
community.! Physical inactivity is one of the leading
contributors to global mortality, associated with
approximately 7% of deaths globally.2 Physical activity
decreases the risk of breast cancer in physically active
women by 23%.3 Despite all this, effective strategies
designed to promote physical activity in the population
are sparse. A systematic review showed that there is a lack
of interventions at the community level, with scalability
being a major problem.*
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A significant volume of research has established that
physical activity is related to mental health.> Consistent
evidence suggests that physical activity has an improving
effect on the mental health of a person. However, one
limitation common to most studies in this domain is that
of a small sample size.6

In Pakistan, mental health problems among university
students are now being considered a public health
concern. Previous studies have reported high levels of
anxiety, depression and stress among Pakistani students,
with lifestyle factors, such as physical inactivity,
contributing to psychological distress.”8 However, limited
evidence exists regarding the combined relationship
between physical activity and mental health outcomes in
this population.

Mental health issues are responsible for more >4% of the
total disease burden of Pakistan.? Anxiety, depression and
stress are prevalent mental health conditions among
university students, negatively impacting their
interactions with society, performance in studies, and
overall experience of life. Understanding the relationship
between physical inactivity and mental well-being issues
is essential for developing effective interventions and
improving the health of university students.
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Many recent studies suggest the presence of a strong
relationship between regular physical exercise and
improved mental well-being. These studies have
summarised that being active regularly can decrease
symptoms of illnesses like depression, anxiety and stress,
and it may also play a role in stopping such conditions
from developing.10-14

Despite extensive research, there remains a gap, to our
knowledge, in understanding the relationship between
physical inactivity and mental disorders, specifically
among university students in Pakistan. The current study
was planned to fill the gap in the literature by
determining the frequency of anxiety, depression and
stress among university students, and to ascertain the
association of physical inactivity with mental well-being.

Subjects and Methods

The cross-sectional, analytical study was conducted from
November 2023 to May 2024 at the Quetta Institute of
Medical Sciences (QIMS), Quetta, Pakistan, and comprised
students belonging to QIMS, the Balochistan University of
Information Technology, Engineering and Management
Sciences (BUITEMS), and the Bolan Medical College (BMC).
The three educational institutes were chosen randomly to
raise the sample through Pinkylam website.’> After
approval from the QIMS ethics review committee, the
sample size was calculated using the Fischer’s formula'e:
N=(ZA2 p(1-p))/dA2 with 50% probability. The sample
size was adjusted to account for 10% non-responders. The
sample was raised using systematic random sampling.
The total number of samples to be collected was divided
among the three institutions. The sampling interval value
for QIMS and BMC was 5, and it was 10 for BUITEMS. The
students were seated in lecture halls, and the first
individual was picked at random between the 1 and nth
value. After that, every nth individual in the lecture hall
was chosen as a study participant.

Those included were university students from co-
education universities in Quetta. Students with a clinical
pre-diagnosis of depression were excluded. The
participants were asked about it through the
questionnaire, and they were excluded once the clinical
diagnosis was confirmed by one of the researchers after
the self-report.

Data was gathered using a well-structured questionnaire
that included an informed consent component. Forms
with missing data were excluded. The questionnaire had
a section on demographic variables, which included
gender, residence, family status, accommodation and
socioeconomic status (SES). The second section
comprised the International Physical Activity
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Questionnaire (IPAQ), a standard international
questionnaire designed to monitor the physical activity of
individuals, with good reliability.’” It divided the
individuals into three categories: inactive and minimally
active. and health-enhancing physical activity (HEPA)
active. The third section comprised the 21-item
Depression Anxiety Stress Scale (DASS-21), which
contained 7 questions each related to depression, anxiety
and stress. DASS-21 is highly reliable, and its Cronbach'’s
alpha for the Pakistani population is reported to be
excellent.’8 For statistical analysis, the categories were
merged into three categories: normal, mild-moderate and
severe-extremely severe.1?

Data was analysed using SPSS 25. Data was expressed as
frequencies and percentages. Chi-square test was used to
ascertain the association of physical activity levels with
depression, anxiety and stress. P<0.05 was considered
significant.

Results

Of the 450 forms distributed, 400(88.9%) were included.
There were 233(58.25%) males and 167(41.75%) females.
The overall mean age was 22+3.89 years. There were
286(71.5%) subjects studying medicine, while 114(28.5%)
were enrolled in non-medical degrees (Table 1).

IPAQ scores suggested 115(28.75%) students were
physically inactive, 125(31.25%) were minimally active,
and 160(40%) were HEPA active (Figure 1).

DASS-21 scores suggested that more than half of the
students had normal stress, while approximately one-
quarter had mild to moderate stress, and about one-sixth
had severe to extremely severe stress. For anxiety, over
one-third of the students were in the normal range,
approximately one-fifth had mild to moderate anxiety,
and just over two-fifths experienced severe to extremely
severe anxiety. Regarding depression, slightly more than
half of the students were normal, nearly one-third had
mild to moderate depression, and about one-fifth had
severe to extremely severe depression (Table 2).

Physical activity level had a strong and significant
association with anxiety, stress and depression (Figure 4),
with HEPA active students showing asymptotic
significance for all three study variables (Figures 2-4). Chi
- square test shows a very high association between
physical inactivity and mental health outcomes (Table 3).

A greater proportion of male students were within the
normal range of stress, anxiety and depression compared
to female students. Likewise, comparatively lower levels
of physical inactivity were observed among males.
Female students demonstrated higher proportions of
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Table-1: Demographic characteristics of the participants (n=400).
Variable Categories Number of Participants Percentage (%)
Gender Female 167 41.75%
Male 233 58.25%
Physically Inactive females 57 34.13% (of females)
Physically Inactive Males 58 24.89% (of males)
Study Field Medical 286 71.5%
Non-medical 114 28.5%
Inactive Medical students 94 32.86% (of medical students)
Inactive non-medical students 21 18.42% (of non-medical students)
Residence Urban 346 86.5%
Rural 54 13.5%
Accommodation Hostel 164 41%
Inactive Hostel Students 30 18.29% (of hostelites)
Day-scholar 236 59%
Inactive Day-scholar Students 85 36.01% (of day-scholar)
Family Type Joint Family 162 40.5%
Nuclear Family 212 53%
Single Parent/ Split Family 26 6.5%

Table-2: Distribution of Stress, Anxiety and Depression among study subjects

Condition Normal Mild- Moderate Severe-Extremely Severe
Stress 227 (56.75%) 107 (26.75%) 66 (16.50%)
Anxiety 149 (37.25%) 84 (21.00%) 167 (41.75%)
Depression 205 (51.25%) 121 (30.25%) 74 (18.50%)
Stress Male 62.7% 20.1% 17.2%
Female 48.5% 36.5% 15.0%
Anxiety Male 42.1% 21.5% 36.5%
Female 30.5% 21.6% 47.9%
Depression Male 56.2% 21.0% 22.8%
Female 44.3% 42.5% 13.2%
Condition Family Structure Normal Mild-Moderate Severe-Extremely Severe
Stress Joint 36.41% 39.50% 24.07%
Nuclear 73.11% 16.50% 10.37%
Single parent 50.00% 30.76% 19.23%
Anxiety Joint 20.30% 18.00% 61.70%
Nuclear 50.94% 21.22% 37.83%
Single parent 30.76% 38.46% 30.76%
Depression Joint 28.39% 41.97% 29.62%
Nuclear 69.33% 19.81% 10.84%

Table-3: Association of physical activity with mental health outcomes.

mild to moderate stress and depression compared to

OutcomeVariable X2values  Degree of freedom
Anxiety 101.49 4
Stress 102.00 4
Depression 80.10 4

Vol. 76, No. 9, September 2026

their male counterparts, but males showed a slightly
higher proportion of severe cases. Severe to extremely
severe stress was marginally more common among males
than females. Similarly, severe to extremely severe
depression was more frequent among males. In contrast,
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anxiety levels were generally higher among females in all
categories, with a greater proportion experiencing both
mild to moderate anxiety and severe to extremely severe
anxiety compared to male students.

Depression, anxiety and stress levels showed significant
variations in the students' family structure. Among
students from joint families, approximately one-third
were within the normal range of stress, a similar
proportion had mild to moderate stress, and about one-
quarter had experienced severe to extreme stress levels.
In contrast, students from nuclear families predominantly

Number of students 400

Inactive
2G04, HEPA! Active

40%

| Minimaly Active
31%

Figure 1: Distribution of active and inactive students.
HEPA: Health-enhancing physical activity.

Number of students 400

Inactive
200 HEPA? Active

40%

| Minimaly Active
31%

Figure 2: International Physical Activity Questionnaire (IPAQ) score in association with anxiety level.

HEPA: Health-enhancing physical activity.
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fell within the normal range, with a relatively small
proportion experiencing mild to moderate and severe to
extreme stress. Half of single-parent families fell in the
normal range, approximately one-third experienced mild
to moderate stress levels, and nearly one-fifth had
experienced severe to extreme stress levels.

A similar pattern was observed for anxiety. Nuclear
families showed about half of the distribution within the
normal range, slightly above one-fifth had experienced
mild to moderate anxiety levels, and approximately two-
fifths had experienced severe to extremely severe stress.

Single-parent families

had a balanced
distribution across all
categories.

For depression, joint

families showed a
relatively even
distribution across

severity levels. At the
same time, nuclear
families had a
distribution of nearly
two-thirds in  the
normal range,
approximately one-
fifth fell in the mild to
moderate stress
category and about
one-tenth experienced
severe to extremely
severe stress. Single-
parent families had a
relatively moderate
distribution across
normal, mild-
moderate and severe
categories (Table 2).

B HEPA Active
® Minimaly Active

H Inactive

No significant
association was found
for the nature of the
academic degree and
area of residence with

B HEPA Active

® Minimaly Active

M Inactive depression, anxiety
and stress levels
(p>0.05).
Discussion
The current study
assessed the
relationship of
J Pak Med Assoc
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HEPA ACTIVE

MINIMALLY ACTIVE

INACTIVE

B Severe-Extremely Severe

Figure 3: International Physical Activity Questionnaire (IPAQ) score in association with stress levels.

HEPA: Health-enhancing physical activity.

HEPA ACTIVE

MINIMALLY ACTIVE

INACTIVE

w Mild-Mod er ate

B Severe-Extremely Severe

Figure 4: International Physical Activity Questionnaire (IPAQ) score in association with depression levels.

HEPA: Health-enhancing physical activity.

depression, anxiety and stress with physical inactivity
among university students of Quetta, and found it to
significant relationship. Specifically, physically inactive
students had higher levels of depression, anxiety and
stress. Students from nuclear families tended to have
better mental health outcomes across anxiety, depression
and stress scores, while those from joint families showed
more extreme cases of anxiety and depression, and
single-parent families had more moderate cases of
anxiety, but relatively stable depression and stress scores.
The consistent scores among single-parent families
suggested stable mental health, or this could have been

Vol. 76, No. 9, September 2026
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due to underreporting of
severe cases.

A meta-analysis of 15
studies found that doing
regular physical exercise
three times a week reduced
the episodes of depression
to one-fourth of the levels
seen among inactive
individuals. An inverse
relationship was established
between the incidence of
depression and physical
activity.20 A 2018 meta-
analysis comprising 49
studies showed that adults
who reported low levels of
depression had high levels
of physical activity
compared to those who
showed little  physical
activity. Moreover, physical
activity was found to have a
positive effect in reducing
depression among all age
groups.2!

B Normal

The current results agree
with the previous literature.
A 2015 study found a
significant association
between physical activity
and mental well-being. It
also found that more active
people had fewer self-
reported days of poor
mental health because of
stress, anxiety and
depression compared to
inactive people.22 A
prospective cohort study comprising more than 60,000
people concluded that participants who were inactive
had a higher risk of developing anxiety and depression in
adults, and when these individuals shifted to an active
lifestyle, mental health risks decreased.!" Another cohort
study in 2022 concluded that people who were physically
active at 16 years of age had a lower risk of depression.
The early and middle teenage years are an important time
for a person'’s life, and the promotion of physical activity
to reduce anxiety, stress and depression levels resulted in
decreased mental stress issues throughout adulthood.
The long-term effects persisted till the age of 62.12 A

B Normal
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Spanish study in 2022 summarised that physical inactivity
is related to a higher risk of developing mental disorders.
There was an increased risk of the development of
anxiety, depression and other mental disorders among
young adults who were inactive.3 Another study in Syria
in 2023 found a lack of physical exercise as one of the
reasons for the poor mental health of women.23 A 2023
study illustrated that exercise had a beneficial effect on
mental well-being. There was an improvement in sleep
quality with regular exercise. Enough evidence was also
found to support the idea that exercise improves
depression and anxiety symptoms.24 A German
systematic review in 2021 concluded that physical activity
had a great beneficial effect on physical and mental
stress-related parameters.'# A study in 2022 supported
the idea that an increase in regular physical activity and
exercise was important for the promotion of healthy
behaviour among emerging adults, such as university
students, to buffer the psychological, cognitive and
emotional demands of predominantly sedentary
activities and mental stress.2> Physical activity and sports
are easily accessible, have no adverse effects, and a wide
variety of evidence supports their role in improving
mental health, making them one of the best options
when it comes to combatting mental health issues.26 A
Spanish study in 2022 also found a positive relationship
between physical activity levels and mental health scores
among students.2’

Among the local studies, the 2020 research also reported
similar findings. Among the studied physiotherapy
students, there was a high incidence of mental stress. A
strong association was found among different
components of mental health and physical activity.28

The current findings were consistent with the literature,
suggesting that physical inactivity is linked to significantly
higher anxiety, depression and stress levels.

The current study has its limitations. Because of its cross-
sectional design, the study could not demonstrate
causality, leaving the directionality of the observed
associations unclear. The study relied on self-reported
data, which may have introduced potential biases.
Furthermore, in the absence of longitudinal data, the
study has a limited ability to observe changes over time.
The study comprised students from only three
universities in a single city, and the results may not be
representative of all university students in Pakistan or
other regions with different sociocultural and educational
contexts. However, the findings may apply to similar
student populations in low- and middle-income settings
with comparable lifestyle patterns. Future multicentre
studies with larger and more diverse samples are
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recommended.

Conclusion

Physical inactivity was found to be significantly associated
with anxiety, depression and stress, indicating the need
for a prompt targeted intervention. Moreover, joint
families hurt students’ mental well-being, which could be
due to a wide variety of factors, including but not limited
to the lack of attention that parents give to their children
in the crowded environment of a joint family system.
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