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questionnaires were used to assess anxiety and physical activity levels.
Participants were recruited through random sampling. Inclusion Criteria was
Participants must be between 18 and 24 years old and currently enrolled in a
university in Lahore with no diagnosed mental disorders. While Participants
with any diagnosed medical or psychiatric conditions were excluded from study.
Data was analyzed using SPSS to examine correlations between anxiety, BMI
and physical activity.

Results: With a near-equal gender distribution, 40.78% were overweight and
6.23% obese. Most had minimal anxiety (68.57%) and low physical activity
(98.18%). There was a statistically significant association of generalized anxiety
disorder (GAD) status with BMI and gender (p = 0.000), whereas insignificant
association with physical activity (p = 0.224).

Conclusion: The study emphasizes the importance of targeted interventions to
improve mental health and promote physical activity among young adults,
considering the observed associations between anxiety, BMI, and eating
behaviors.

Keywords: BMI, Generalized anxiety disorder (GAD), International Physical
Activity Questionnaire, Physical activity

Cite this article as: Agha MH, Bairam S, Nawaz T, Bukhari GMJ, Badar N, Shaukat A, Ahmed MR. Physical Activity, Body Mass
Index and Generalized Anxiety Disorder: Unraveling the Multifaceted relationships among University Students. Ann Pak Inst
Med Sci. 2026; 22(2):217-223. doi. 10.48036/apims.v22i2.1646.

muscle soreness, irritability and impaired concentration.?

Introduction

According to Fifth edition of a manual for the statistics
and diagnosis of Mental Health Disorders, Generalized
Anxiety Disorder (GAD) is defined as “excessive worry
over things that happen to you or your life”.! Generalized
Anxiety Disorder (GAD) manifests as fatigue, sleep
disturbance, prolonged muscle aches and increased

As evidenced by research based studies, depression and
anxiety correlates with higher incidence of morbidity and
suicidal risks,® and are serious disabling conditions.*
Anxiety and depression are the main contributors to
disability and are primary causes of disease burden across
the globe, accounting for about 970 million cases of
common mental disorders among people.®
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For identification of Generalized Anxiety Disorder
(GAD), in addition to experiencing uncontrollable and
ongoing worry, a minimum of three of the following six
signs of psychological or physiological arousal must be
present in an individual: sensation tense, restless, or on
edge; trouble focusing or having a blank mind because of
worry; worry-related sleep disturbances; tense muscles;
irritability; and exhaustion.® The hallmarks of generalized
anxiety disorder include widespread anxiety and
accompanying physical symptoms that last for at least six
months and significantly impair daily functioning.” A
family history of anxiety, being a woman, and, in certain
situations, a relationship to autism spectrum disorders are
other prevalent risk factors for anxiety disorders.®

WHO defines physical activity as "any bodily movement
produced by skeletal muscles that requires energy
expenditure,” and it is "a significant measure for
improving both health mental and physical °® The World
Health Organization (WHO) reports that various studies
have indicated that incidence of mental health issues
changes across settings and is approximately 22%.1° In
the world, 3.7% of people are predicted to have from
Generalized Anxiety Disorder (GAD) at some stage
during their life.

BMI as a variable is very relevant to anxiety, as
numerous past studies confirmed this. In a meta-analysis
of prospective cohort studies, greater baseline BMI
predicted amplified risk of incident anxiety symptoms. 2
Another research depicted greater anxiety scores for
moderate to high BMI indices * Past literature also stated
that physical activity has a positive influence on anxiety
and depression. Hence, it is obligatory to encourage
university students and assess this aspect of their life. 14

Furthermore, a survey for national representation that
took place in in the United States discovered the life
expectancy that is 7.9 years lower among people with
anxiety disorders than that of people without these
disorders. ® Higher prevalence rates emphasize how
crucial it is to treat clinically diagnosed as well as
subthreshold anxiety in order to enhance mental health
outcomes. ® Addressing mental health issues among
college students have become a latest concern among
community

Like other nations, obesity is also a major current concern
among Pakistani young adults.'® University students in
Pakistan have mis-perceptions concerning their body
weight.’® One more study on university students of
Pakistan observed obesity as a main issue amongst the

adult populace and recognized major correlations of
obesity with BMI, stress, physical inactivity, and diet.?° A
past study found an association between the GAD and
obesity measure. 2

The move to a college/university is a big life transition
that can affect one's physical and mental well-being.
Newer things at a newer academic place can tip the
balance towards anxiety, especially Generalized Anxiety
Disorder. At the same time, numerous students slip into
the sedentary lifestyle routines, and weight-associated
measures for instance Body Mass Index (BMI) are on the
riser side. Understanding how BMI, physical activity
(PA), and GAD interlace is crucial for designing future
health interventions. University students juggle the
academic pressures, often irregular schedules and new
social environments. These factors congregate to create a
perfect storm for both mental-health challenges and
weight-related changes. There is much less evidence
based studies exploring the association between
generalized anxiety disorder (GAD) and international
physical activity status (IPAQ) among young participants
in Pakistan, so there is need for such study. The objective
of this study was to evaluate the association between
body mass index, score for generalized anxiety disorder

and international physical activity status among
university students.
Methodology

This cross-sectional research was conducted in Lahore
from May 2025 to Aug 2025. The study population
consisted of young adults aged 18-24 years. Participants
were selected by random sampling through a computer-
generated process.

Sample size was calculated by using following
formula, n= (Za/2)? [P(1-P)]/d?, where n is the sample
size, Z is confidence level (95%) and (Za/2) =1.96, P is
the proportion (50%). Using these parameters, the
calculated sample size is 385 participants

Inclusion Criteria was Participants must be between 18
and 24 years old and currently enrolled in a university in
Lahore with no diagnosed mental disorders. While
Participants with any diagnosed medical or psychiatric
conditions were excluded from study.

Data collection tools included were questionnaires and
Anthropometric Parameters: Measurements such as
weight (kg), and BMI (kg/m?). BMI was calculated by
dividing a person's weight in kilograms by their height in
meters squared. Three trained data collectors were
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engaged for the process of data collection, who had a
weighing scale/machine to measure weight in kilograms
and a tape to measure height in meters of every
participant. To gather data, the study employed two
established validated questionnaires, each targeting

different aspects of the research:

e GAD-7 (Generalized Anxiety Disorder-7) (22): This
self-report instrument is frequently used to evaluate
the severity of generalized anxiety disorder and
screen for it. It is made up of seven items that assess
how frequently anxiety symptoms have occurred
during the previous two weeks. The GAD-7 is a
trustworthy and validated tool that gives participants'
anxiety levels some insight. It has displayed good
outcomes in different situations and populaces, for
instance in adolescents, and university students.

e IPAQ (International Physical Activity Questionnaire)
(23) The IPAQ is designed to measure level of
physical activity across various intensities, including
vigorous, moderate, and low activities. It helps in
assessing the amount of physical activity performed
by individuals on a weekly basis and provides a
comprehensive view of their activity patterns.

This research was carried out after approval from an
ethical review committee of Health services academy,
Islamabad. Informed written consent was also taken from
all the participants beforehand collecting data. Data
confidentiality and privacy of participants was
maintained, and they were informed about this before

data collection. Urdu-version of consent form was
explained to each participant, so that they could easily
comprehend it, also indicating that they are allowable to
refuse participation at any time in this research.

Data analysis was conducted using IBM SPSS (version
21). The analysis plan involved performing descriptive
statistics to summarize anthropometric measurements and
sociodemographic parameters, including means, standard
deviations, frequencies, and percentages. Chi square test
was applied to explore the relationships between anxiety
scores and physical activity patterns. P-value less than
0.05 was considered statistically significant.

Results

A total of 385 participants were enrolled in this study
with almost equal gender distribution. Males were 193
(50.13%) while females were 192 (49.87). Table |
showed BMI categories.

Overall, the majority of participants reported
experiencing anxiety-related problems several days
within the last two weeks, with 60.52% indicating this
frequency. Conversely, only a small fraction, 3.12%,
experienced these issues nearly every day. A smaller
percentage, 4.68%, faced difficulties with worrying over
half the days, and 3.64% nearly every day. In terms of
restlessness that makes it hard to sit still, 72.99% did not
experience this problem, while 17.4% did so on several

days. When considering irritability, 41.56% of
participants reported becoming easily annoyed or irritable

Table 1: Body Mass Index (BMI) categories of participants

BMI Categories

Underweight 19 (4.94)
Normal 185 (48.05)
Overweight 157 (40.78)
Obese 24 (6.23)

Range Min Max Mean SD
Weight (kg) 93 40 115 69.99 9.92
Body Mass Index (BMI) 28 16.4 35.4 24.60 2.71
Age (years) 70 18 28 23.44 1.94
Table I1: Generalized anxiety disorder parameters observed among young adults.
Generalized Anxiety Disorder; N (%0) Not at all Several Days Over half the Nearly

days Everyday

1. Over the last two weeks, how often have you been 113 (29.35) 233 (60.52) 27 (7.01) 12 (3.12)
bothered by the following problems?
2. Not being able to stop or control worrying 258 (67.01) 95 (24.68) 18 (4.68) 14 (3.64)
3. Worrying too much about different things 187 (48.57) 138 (35.84) 51 (13.25) 9 (2.34)
4. Trouble relaxing 230 (59.74) 109 (28.31) 39 (10.13) 7(1.82)
5. Being so restless that it is hard to sit still 281 (72.99) 67 (17.4) 27 (7.01) 10 (2.6)
6. Becoming easily annoyed or irritable 111 (28.83) 160 (41.56) 92 (23.9) 22 (5.71)
7. Feeling afraid, as if something awful might happen 262 (68.05) 85 (22.08) 19 (4.94) 19 (4.94)
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on several days, with 23.9% experiencing this symptom
over half the days. Finally, regarding feelings of fear as if
something awful might happen, 68.05% of participants
did not experience these feelings at all. Generalized
anxiety disorder (GAD) parameters are summarized in
table 1.

The severity of the GAD symptoms is used to categorize
the participants. Majority of the participants, 264
individuals (68.57%), fall into the "Minimal" anxiety
category. A smaller portion, 80 individuals (20.78%),
experiences "Mild" anxiety. Moreover, 31 (8.05%) are
classified under "Moderate" anxiety. However, only 10
(2.6%) are categorized as having "Severe" anxiety. The
GAD scores go from 0 to 21, where 0 denotes no anxiety
symptoms at all and 21 is the highest degree of anxiety
severity that the study found. With an average GAD score
of 4.45, the population is generally thought to experience
mild symptoms of anxiety. The GAD scores show a
moderate degree of variability, with a standard deviation
of 3.64.

The results from the International Physical Activity
Questionnaire (IPAQ) assessment of young adults (18-24
years) were also reported. The data shows distinct
patterns in the frequency of vigorous, moderate, and
walking activities among the participants. In terms of
vigorous physical activities, only 94 individuals (24.42%)
reported engaging in these activities at least once during
the last week. 92.21% partakers reported walking for at
least ten minutes at a time on at least one day during the
previous week. As shown in table I11.

The GAD status is categorized into four levels: Minimal,
Mild, Moderate, and Severe. Among males, the majority
(77.72%) fall into the Minimal category of GAD. While
the majority (59.38%) females also falls into the Minimal
category. The p-value (0.000) for the association between
gender and GAD score indicates that the differences in
GAD status between males and females were statistically
significant.

Participants were categorized into four BMI groups:
Underweight, Normal, Overweight, and Obese. Among
underweight individuals, a notable 47.37% fall into the
Mild GAD category, and a smaller proportion (26.32%)
experience Minimal GAD. Moderate and Severe GAD
are observed in 15.79% and 10.53% of underweight
participants, respectively, indicating that underweight
individuals may be more prone to higher levels of
anxiety. For those with a normal BMI, the majority
(64.86%) experience Minimal GAD, while 20% fall into
the Mild category. Moderate GAD is observed in 11.35%
of participants with a normal BMI, and Severe GAD is
present in 3.78%. The p-value for the association between
BMI and GAD status is also 0.000, indicating a
statistically significant relationship. Analysis of the
association between gender, body mass index (BMI), and
the status of generalized anxiety disorder (GAD) among
young adults is presented in table 1V.

As measured by the International Physical Activity
Questionnaire (IPAQ), an overwhelming majority of the
participants, 378 individuals (98.18%), fall into the
"Low" physical activity category. In contrast, only a
small fraction of the participants, 7 individuals (1.82%),

Table I11: International Physical Activity Questionnaire (IPAQ) assessment of young adults

International Physical Activity Questionnaire (IPAQ); N (%0) Yes No

During the last 7 days, on how many days did you do vigorous physical activities like 94 (24.42) 291 (75.58)
heavy lifting, digging, aerobics, or fast bicycling?

During the last 7 days, on how many days did you do moderate physical activities like 137 (35.58) 248 (64.42)
carrying light loads, bicycling at a regular pace, or doubles tennis?

During the last 7 days, on how many days did  you walk for at least 10 minutes at a 355 (92.21) 30 (7.79)

time?

Table 1V: Association of gender and body mass index (BM1) against the generalized anxiety disorder (GAD) status for

young adults.

GAD Status

Gender - - P value
Minimal Mild Moderate Severe

Male 150 (77.72) 32 (16.58) 7 (3.63) 4 (2.07) 0.000%

Female 114 (59.38) 48 (25) 24 (12.5) 6 (3.13) '

BMI

Underweight 5 (26.32) 9 (47.37) 3 (15.79) 2 (10.53)

Normal 120 (64.86) 37 (20) 21 (11.35) 7 (3.78) 0.000*

Overweight 122 (77.71) 28 (17.83) 6 (3.82) 1(0.64) '

Obese 17 (70.83) 6 (25) 1(4.17) 0(0)
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were classified as having "Moderate" physical activity.

No statistically significant association was observed
between GAD status and physical activity level among
participants (p = 0.224), as shown in Table V.

Table V: Association of generalized anxiety disorder
(GAD) and international physical activity status (IPAQ)
among participants

Generalized IPAQ Status

Anxiety Disorder P value

Status Moderate Low

Minimal 4 (1.5) 260 (98.5)

Mild 1(1.30 79 (98.8) 0.924

Moderate 1(3.2) 30 (96.8) '

Severe 1 (10.0) 9 (90.0)
Discussion

Anxiety is a widespread disorder that impacts a large
number of people. Study showed that 3.7% of people
have generalized anxiety disorder (GAD) in their
lifetime.?* Furthermore, an analysis shows that the
lifetime prevalence of subthreshold GAD, which
encompasses symptoms that fall short of the GAD
diagnostic criteria, is approximately 12.4% (25). Anxiety
ailments set a substantial burden on society as well as
patients.2®

In this study, nearly half (48.05%) of the participants
were having normal BMI, while 40.78% were overweight
and 6.23% were obese. This is not in harmony with the
findings of another research where, 20% were
overweight, 12.9% were obese while 53.6% were having
normal BMI.?” The severity of the GAD symptoms is
used to categorize the participants. Majority (68.57%), of
the participants of this study fall into the "Minimal”
anxiety category. A smaller portion (20.78%)
experienced "Mild" anxiety, 8.05% were classified under
"Moderate” anxiety. However, only 2.6% were
categorized as having "Severe" anxiety. With an average
GAD score of 4.45, the population is generally thought to
experience mild symptoms of anxiety. This is comparable
to another research where over 50% of the subjects
reported having at least mild anxiety, and 25% reported
having moderate to severe anxiety.?

In this research, almost all (98.18%) subjects showed low
IPAQ score, whereas merely 1.82% subjects showed
moderate IPAQ score. This is opposite to the results
reported by another researcher where one-fourth
participants reported low while half of the subjects
reported moderate score. %

In this study, there was a statistical significant association
between generalized anxiety disorder (GAD) status and
gender, where p-value was 0.000, this is similar to
another study where there was also a significant
association between these variable.?® In this research, p-
value for the association between BMI and generalized
anxiety disorder (GAD) status was 0.000, indicating a
statistically significant relationship, which is contrary to
the results of another study (p-value 0.65).%°

The hypothalamic-pituitary-adrenal (HPA) axis is the
most extensively studied physiological stress system.
Possible mechanisms explaining our finding could be
excess body fat intensifies cortisol secretion, and
protracted hyper-cortisolism  sensitizes the  stress
response, pre-disposing to anxiety ©!). Greater BMI
co-occurs often with less physical-activity, which itself is
associated to poorer mood as well as heightened anxiety
(32). Patients having any disorder/discomfort especially
mental health issues should be helped and their quality of
life should also be improved. * 3334

In this research, there was no statistically significant
correlation (p = 0.224) between GAD status and levels of
physical activity. This is identical as reported by another
researcher (p-value 0.543).% This is also in line with
another research where generalized anxiety disorder
(GAD) had an insignificant relationship with low and
moderate physical activity levels.% This might be due to
sleep disturbance. Poor sleep is a predictor of both
heightened anxiety and low PA. If sleep wasn’t
controlled, it might alter the PA-GAD link.*?

This research will help in future policy implications as it
will inform contextually relevant health-promotion
strategies and interventions directing youth well-being in
educational settings. Universities should prioritize
interventions addressing both mental and physical health.
This might include nutrition counseling, tailored fitness
programs, and stress-management workshops
Universities should also encourage regular physical
activity through accessible fitness facilities. campus-wide

events.

Conclusion

GAD had a significant association with gender and BMI.
Considering the observed relationship between BMI,
anxiety, and physical activity levels, this research
highlights the significance of focused strategies to
enhance mental health and encourage physical activity in
young adults.
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Limitations: BMI has significant limits, when it comes to
evaluating those persons who could have additional body
adiposity & comprehending the diversity of obesity. Small
sample size and short duration were also the main limitations
of this study.

Future Recommendations:

1.

Ann Pak Inst Med Sci

Causal relationships b/w GAD, physical activity and BMI
should be established in future via longitudinal studies
Health  promotion programs: Develop programs
promoting the physical activity and healthy weight
management to lessen GAD symptoms.

Integrated care: Encourage health care workers to assess
mental and physical health together.

Personalized treatment: Always establish treatment plans
considering the inter-play between GAD, physical activity,
and BMI.

For GAD symptoms and BMI, routine screening should be
done.

Evidence-based techniques for example
cognitive-behavioral  skills and  mindfulness-based
exercises should be targeted.

Structured physical-activity programs must be integrated
into regular curriculum (e.g., campus-wide sports
challenges, short activity breaks) to encourage movement
without adding any academic pressure.
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