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Abstract
Keywords Background: Regular ‘physical activity is a key component of stroke

Stroke; Physical activity; Stroke rehabilitation, contributing to improved functional recovery, cardiovascular
rehabilitation; Global Physical health, and reduced risk of recurrent stroke. However, evidence regarding physical
Activity Questionnaire; activity patterns among stroke survivors in Pakistan remains limited. This study
Physiotherapy; Pakistan. aimed to determine the frequency of physical activity among stroke patients and
examine its association with selected demographic and clinical characteristics.
Methods: A hospitalbased cross-sectional study was conducted among 54 stroke

Article History patients attending the Outpatient Physiotherapy Department of Lady Reading
Rieeinedt 31 ooy 2006 Hospital (LRH), Peshawar. Eligible participants were recruited using a non-
Accepted: 16 March 2026 probability convenience sampling technique. Physical activity was assessed using

the Global Physical Activity Questionnaire (GPAQ) and categorized as low,
moderate, or High. Associations between physical activity level and gender, stroke
type, and stroke phase were evaluated using the Chisquare test. Statistical

Published: 30 March 2026

analyses were performed using IBM SPSS version 27, with a significance level of

p <0.05.
Copyright @Author Results: Among the 54 participants, moderate physical activity was the most
Corresponding Author: * prevalent category (40.7%, n = 22), followed by low physical activity (33.3%, n
Azlan Khan = 18) and High physical activity (25.9%, n = 14). No statistically significant

associations were observed between physical activity level and gender (p = 0.839),
stroke type (p = 0.746), or stroke phase (p = 0.650).

Conclusion: Moderate physical activity was the predominant activity level
among stroke survivors receiving outpatient rehabilitation; however, one-third of
participants demonstrated insufficient physical activity. Physical activity was not
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significantly associated with gender, stroke type, or stroke phase, suggesting that

exercise participation is influenced by factors beyond basic demographic and

clinical characteristics. Rehabilitation programs should emphasize individualized

exercise prescription and longterm physical activity promotion to optimize

recovery following stroke.

INTRODUCTION

Stroke remains one of the leading causes of
mortality and longterm disability worldwide,
imposing a substantial clinical, social, and
economic burden on healthcare systems. It is
characterized by the sudden interruption of
cerebral blood flow resulting from either arterial
occlusion (ischemic stroke) or rupture of cerebral
vessels  (hemorrhagic  stroke), leading to
irreversible neuronal injury and varying degrees of
neurological impairment (1, 2). According to the
Global Burden of Disease Study, approximately
13.7 million new stroke cases occur annually,
resulting in nearly 5.5 million deaths and making
stroke the second leading cause of death and one
of the major contributors to disability-adjusted life
years (DALYSs) globally (2, 3). Despite advances in
acute stroke management, the global burden
continues to increase owing to population ageing,
urbanization, and the growing prevalence of
modifiable vascular risk factors. Nearly 70% of all
stroke events and more than 85% of stroke-related
deaths occur in low- and middle-income countries
(LMICs), where access to specialized stroke care
and rehabilitation services remains limited (3).
Consequently, improving long-term functional
recovery has become a major public health
priority.

Pakistan is among the LMICs experiencing a rapid
rise in stroke incidence and disability.
Epidemiological ~studies consistently report
ischemic stroke as the predominant subtype,
accounting for nearly three-quarters of all stroke
admissions, while hypertension, diabetes mellitus,
dyslipidemia, smoking, obesity, and physical
inactivity remain the principal modifiable risk
factors (4-6). Improvements in emergency medical
care have increased survival after stroke; however,
many survivors continue to experience persistent
neurological  deficits  requiring  prolonged
rehabilitation. As the number of stroke survivors

increases, the emphasis of stroke management has
shifted beyond survival toward maximizing
functional independence, preventing recurrent
cerebrovascular events, and improving health-
related quality of life.

Stroke frequently produces long-term
impairments affecting motor, sensory, cognitive,
and psychosocial domains. Common residual
deficits include hemiparesis, impaired balance,
reduced gait speed, decreased cardiovascular
endurance, impaired upper-limb function,
cognitive dysfunction, and limitations in activities
of daily living (7, 8). These impairments
substantially reduce community participation,
increase caregiver burden, and contribute to long-
term disability. Contemporary stroke
rehabilitation therefore extends beyond restoring
motor_function and aims to optimize physical
performance, enhance participation, minimize
complications, and facilitate reintegration into
society through multidisciplinary rehabilitation
approaches (7, 8).

Among the various components of stroke
rehabilitation, physical activity has emerged as one
of the most influential modifiable determinants of
recovery. The World Health Organization defines
physical activity as any bodily movement produced
by skeletal muscles that require energy
expenditure (9). Beyond structured exercise,
physical activity ~ encompasses walking,
occupational  tasks,  household  activities,
recreational  pursuits, and routine daily
movements. Increasing evidence demonstrates
that regular physical activity promotes activity-
dependent neuroplasticity by facilitating cortical
reorganization, enhancing synaptic plasticity,
stimulating angiogenesis and neurogenesis, and
increasing the production of neurotrophic factors
such as brain-derived neurotrophic factor (BDNF).
These neurophysiological adaptations enhance
motor relearning, improve gait performance,
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increase muscle strength and cardiovascular
fitness, and promote greater independence in
activities of daily living (7, 8, 10, 11).
Consequently, physical activity is now recognized
not merely as preventive health behavior but also
as a fundamental therapeutic component of post-
stroke rehabilitation.

Physical activity among adults is commonly
assessed using the Global Physical Activity
Questionnaire  (GPAQ), a  standardized
instrument developed by the World Health
Organization (WHO) for global surveillance of
physical activity (12, 13). The GPAQ evaluates
physical activity across three domains—work,
transport, and recreational activities—and captures
sedentary behavior. It was specifically designed to
provide internationally comparable estimates of
physical activity across diverse cultural and
socioeconomic settings, particularly in low- and
middle-income countries. The questionnaire has
been translated into multiple languages and
adopted in more than 100 countries through the
WHO STEPwise approach to noncommunicable
disease (STEPS) surveillance (14). Validation
studies have demonstrated acceptable reliability
and moderate concurrent validity, supporting its
use in epidemiological and clinical research for
assessing physical activity patterns in adult
populations

The benefits of physical activity extend well
beyond functional recovery. Regular participation
in moderate-to-High physical activity contributes
to improved blood pressure regulation, glycemic
control, lipid metabolism, body composition, and
cardiorespiratory fitness while simultaneously
reducing recurrent stroke risk and cardiovascular
mortality  (15-17).  Large  epidemiological
investigations have consistently demonstrated
inverse relationships between physical activity and
stroke incidence. Jeong et al. reported that
individuals engaging in moderate-to-High physical
activity one to two times per week experienced a
significantly lower risk of stroke than physically
inactive individuals (18). Likewise, Lee et al., in a
comprehensive meta-analysis, demonstrated that
highly active adults exhibited approximately a 25-
27% lower risk of stroke incidence and mortality,

whereas even moderate levels of physical activity
conferred measurable protective benefits (19).
Yang et al. similarly reported that greater
frequency, duration, and overall volume of
moderate-to-High ~ physical  activity = were
independently associated with reduced stroke risk
among middle-aged and older adults (20). These
findings emphasize the central role of physical
activity in both primary and secondary stroke
prevention.

Recognizing the substantial benefits of physical
activity, international organizations recommend
its routine incorporation into stroke
rehabilitation. The American Heart Association
and the American Stroke Association advocate
moderate-intensity aerobic exercise for 20-60
minutes per session, three to seven days per week,
complemented by  progressive  resistance,
flexibility, and balance training according to
patients' functional capacity (10). Similarly, the
World Health Organization recommends regular
physical activity for adults living with chronic
conditions to reduce disability, prevent recurrent
cardiovascular events, and improve overall quality
of life (9). Nevertheless, adherence to these
recommendations remains disappointingly low,
particularly among stroke survivors living in
resource-limited settings.

Despite  overwhelming evidence supporting
exercise-based rehabilitation, physical inactivity
remains highly prevalent following stroke. Physical
impairments, fatigue, depression, fear of falling,
reduced mobility, inadequate social support,
transportation difficulties, and limited access to
rehabilitation  services  collectively  restrict
participation in daily physical activities (9).
Consequently, stroke survivors spend a substantial
proportion of their waking hours engaged in
sedentary  behavior, which independently
contributes to reduced cardiovascular fitness,
muscle deconditioning, metabolic dysfunction,
poorer functional recovery, and increased risk of
recurrent stroke. Reducing sedentary time has
therefore become an important therapeutic target
alongside structured  exercise
participation.

increasing
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Studies conducted across diverse rehabilitation
settings consistently demonstrate low physical
activity among stroke survivors. Alzahrani et al.
observed that individuals with stroke accumulated
significantly fewer physical activity counts and
spent less time standing than healthy controls,
indicating substantial reductions in freelliving
physical activity after stroke (21). Similarly, West
et al. reported that hospitalized stroke patients
spent almost half of their day inactive and
participated in relatively little moderate-to-High
physical activity, even during formal rehabilitation
sessions (22). Community-based investigations
have produced comparable findings. Paul et al.
found that community-dwelling stroke survivors
accumulated significantly fewer daily steps and
exhibited markedly greater sedentary behavior
than healthy adults (23).

Although the burden of stroke in Pakistan has
been increasingly documented, relatively few
studies have evaluated physical activity behavior
during stroke rehabilitation. Existing research has
largely focused on stroke subtype distribution,
vascular  risk  factors, and  psychological
consequences rather than rehabilitation behaviors
(24).

Although substantial international evidence
supports the role of physical activity in improving
neurological recovery and reducing recurrent
stroke risk, most available studies originate from
high-income countries with well-established
rehabilitation systems. Differences in healthcare
infrastructure, accessibility of physiotherapy
services, socioeconomic conditions, cultural
practices, and patient adherence may substantially
influence physical activity behavior in Pakistan.
Therefore, findings from developed countries
cannot be directly generalized to the local
population. Furthermore, the scarcity of Pakistani
studies examining physical activity patterns among
stroke survivors limits the ability of clinicians and
policymakers to  develop  contextspecific
rehabilitation strategies. Assessing physical activity
levels among stroke patients is essential for
identifying individuals at risk of inactivity,
optimizing rehabilitation planning, promoting
evidence-based  exercise  prescription, and

informing future public health interventions
aimed at improving long-term stroke outcomes.

Objective

Primary Objective

To determine the frequency of physical activity
among stroke patients attending the Physical
Therapy Department of Lady Reading Hospital
(LRH), Peshawar, using the Global Physical
Activity Questionnaire (GPAQ).

Secondary Objectives

e To compare physical activity categories
between male and female stroke patients.

e To determine the association between
physical activity categories and stroke type
(ischemic and hemorrhagic).

e To determine the association between
physical activity categories and stroke
phase.

MATERIALS AND METHODS

Study Design

A hospital-based analytical cross-sectional study
was conducted to determine the frequency of
physical activity among stroke patients receiving
physiotherapy services at the Physical Therapy
Department of Lady Reading Hospital (LRH),
Peshawar, Pakistan. The study also examined the
association between physical activity levels and
selected demographic and clinical characteristics
of stroke patients.

Study Setting

The study was carried out at the Physical Therapy
Department of Lady Reading Hospital (LRH),
Peshawar, one of the largest tertiary care teaching

hospitals in Khyber Pakhtunkhwa, Pakistan. The

department provides comprehensive
rehabilitation  services to  patients  with
neurological, musculoskeletal, and

cardiopulmonary disorders and receives referrals
from both inpatient and outpatient departments
across the province. Data was collected over a six-
month period following institutional approval.
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Study Population

The target population comprised adult patients
with a confirmed clinical diagnosis of stroke who
attended the Physical Therapy Department of
Hayatabad Medical Complex during the study
period. Patients diagnosed with either ischemic or
hemorrhagic stroke and referred for rehabilitation
were considered eligible for participation.

Sample Size and Sampling Technique

The sample size was calculated using the Raosoft
Sample Size Calculator assuming a 95%
confidence level, 5% margin of error, 50%
response  distribution, and the estimated
population of eligible stroke patients attending the
department during the study period, resulting in a
required sample size of 54 participants.

Eligibility Criteria
Inclusion Criteria
Participants were eligible if they:
e were 40 years of age or older
e had a confirmed diagnosis of ischemic or
hemorrhagic stroke established by a
neurologist or physician;
e were attending the Physical Therapy
Department for rehabilitation; and
e were willing to participate in the study.

Exclusion Criteria
Patients were excluded if they:
e were older than 80 years
e had unstable angina or another medical
condition  contraindicating  physical
activity assessment;
e were medically unstable or unable to
complete the assessment procedure.

Data Collection Procedure

Following ethical approval and institutional
permission, eligible participants were identified
through  the outpatient and inpatient
physiotherapy services at Lady Reading Hospital
(LRH) Peshawar. The objectives and procedures of
the study were explained to each participant, and
written informed consent was obtained before
data collection. A structured data collection form

was used to record demographic and clinical
characteristics, including age, gender, stroke type,
and stroke phase. Physical activity was
subsequently assessed using the Global Physical
Activity Questionnaire (GPAQ) administered
through face-to-face interviews by the principal
investigator. All assessments were performed
under standardized conditions to ensure
consistency in data collection. Completed
questionnaires were reviewed immediately to
minimize missing or incomplete responses before
being entered into the study database.

Outcome Measure

Physical activity was assessed using the Global
Physical Activity Questionnaire (GPAQ), a
standardized instrument developed by the World
Health Organization (WHO). The GPAQ assesses
physical activity performed in three domains:
work-related activity, transport-related activity, and
recreational activity, while also recording
sedentary behavior during a typical day. Responses
were scored according to the WHO GPAQ
Analysis Guide and expressed as metabolic
equivalent (MET)-minutes per week. Based on the
standardized WHO scoring protocol, participants
were classified into low, moderate, or high physical
activity levels. The categorized physical activity
level served as the primary outcome variable of the
study.

Study Variables

The primary dependent variable was physical
activity level, categorized as low, moderate, or high
(High) according to the standardized Global
Physical Activity Questionnaire (GPAQ) scoring
protocol. The independent variables included age,
gender, stroke type (ischemic or hemorrhagic), and
stroke phase (3 months, 6 months, and >6
months). These variables were selected to examine
their potential association with physical activity
levels among stroke survivors

Data Management and Statistical Analysis

Data was coded, entered, cleaned, and analyzed
using the Statistical Package for the Social Sciences
(SPSS) version 27.0. Data accuracy was verified
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through  doublechecking  before  analysis.
Descriptive statistics were used to summarize
participant characteristics. Continuous variables
were presented as mean * standard deviation (SD)
or median with interquartile range (IQR)
depending on data distribution, whereas
categorical variables were expressed as frequencies
and percentages. Associations between physical
activity categories and categorical variables,
including gender, stroke type, and stroke phase,
were evaluated using the Pearson Chi-square test.
Statistical significance was determined at a two-
tailed p-value <0.05, and 95% confidence intervals

(95% CI) were considered where appropriate.

RESULTS

Participant Characteristics

Following eligibility screening, 54 stroke patients
who met the predefined inclusion and exclusion
criteria were recruited from the Outpatient
Physiotherapy Department of Lady Reading
Hospital (LRH), Peshawar, and included in the
final analysis. The participant recruitment process,
eligibility assessment, exclusions, and final study
population are presented in Figure 1.
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STROBE Flow Diagram of Participant Recruitment and Inclusion (n = 54)

Identification

[

Assessed for eligibility
(n =87)
Stroke patients attending the
Outpatient Physiotherapy Department,
Lady Reading Hospital (LRH), Peshawar

v

Excluded (n = 21)
Did not meet inclusion criteria (n = 13)
Declined to participate (n = 5)
Had severe cognitive impairment /
communication difficulty (n = 2)
Medically unstable (n = 1)

Screening

Screened for eligibility
(n = 66)

v

Excluded (n = 8)
Incomplete information (n = 4)
Not available during data collection
period (n = 4)

Eligibility

Assessed for eligibility
(n = 58)

l

Excluded (n = 4)
Withdrew consent (n = 2)
IPAQ questionnaire incomplete (n = 2)

Included in the study
(n = 54)
Met all inclusion and exclusion
criteria and provided complete data

l

Analysis

Pl

Included in final analysis
(n = 54)
Data analyzed for physical activity
levels and associated factors

Figure 1: STROBE flow diagram illustrating participant recruitment, eligibility assessment, exclusion

process, and inclusion in the final analysis.

Physical Activity Levels Among Stroke Patients
The distribution of physical activity levels is
presented in Table 1. Moderate physical activity
was the predominant category, observed in 22
participants (40.7%), followed by low physical
activity in 18 participants (33.3%) and High

physical activity in 14 participants (25.9%).
Overall, nearly three-quarters of the study
population demonstrated either low or moderate
physical activity levels, whereas only approximately
one-quarter achieved High physical activity.

Table 1. Distribution of physical activity levels among stroke patients (n = 54)

Physical Activity Level n %

High 14 25.9
Moderate 22 40.7
Low 18 33.3
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| Total | 54

| 100.0 |

Distribution of Physical Activity Levels Among Stroke Survivors (n = 54)
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Figure 2: Figure 2. Distribution of ph ysicap thivity levels z){mong stroke survivors assessed using the

Global Physical Activity Questionnaire (GPAQ) (n = 54).

Gender Distribution and Association with
Physical Activity

Among the study participants, 39 (72.2%) were
male and 15 (27.8%) were female. Moderate
physical activity was the most frequently observed
category in both sexes. Among male participants,
17 (43.6%) demonstrated moderate physical
activity, while 12 (30.8%) and 10 (25.6%)

exhibited low and High physical activity,
respectively. Similarly, among female participants,
6 (40.0%) demonstrated low physical activity, 5
(33.3%) moderate physical activity, and 4 (26.7%)
High physical activity. Pearson's Chi-square
analysis demonstrated no statistically significant
association between gender and physical activity

categories (p = 0.839) (Table 2).

Table 2. Association between gender and physical activity categories
Gender High n (%) Moderate n (%) Low n (%) Total
Male 10 (25.6) 17 (43.6) 12 (30.8) 39
Female 4(26.7) 5(33.3) 6 (40.0) 15
Total 14 22 18 54

Pearson's Chi-square test: p = 0.839
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Physical Activity Categories by Gender Among Stroke Survivors (n = 54)
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B Female (n=15)

40.0%
(n=6)
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Physical Activity Category

Pearson’s Chi-square test: p = 0.839 (Not statistically significant)

Figure 3: Distribution of Physical Activity categories according to gender among stroke survivors (n=54)

Stroke Type and Association with Physical
Activity

Of the 54 participants, 29 (53.7%) had
hemorrhagic stroke and 25 (46.3%) had ischemic
stroke. Moderate physical activity was the most
prevalent category among participants with

hemorrhagic stroke (13 of 29; 44.8%), whereas

participants with ischemic stroke showed a
relatively balanced distribution across High,
moderate, and low physical activity categories.
There was no statistically significant association
between stroke type and physical activity category
according to Pearson's Chi-square analysis (p =

0.746) (Table 3).

Table 3. Association between stroke type and physical activity categories

Stroke Type High n (%) Moderate n (%) Low n (%) Total
Hemorrhagic 7(24.1) 13 (44.8) 9(31.0) 29
Ischemic 7 (28.0) 9 (36.0) 9 (36.0) 25
Total 14 22 18 54

Pearson's Chi-square test: p = 0.746
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Physical Activity Categories by Stroke Type Among Stroke Survivors (n = 54)
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Physical Activity Category

Pearson’s Chi-square test: p = 0.746 (Not statistically significant)

Figure 4: Distribution of physical activity categories according to stroke type among stroke survivors (n =

Stroke Phase and Association with Physical
Activity

Participants were further categorized according to
stroke phase. The largest proportion of patients
(30; 55.6%) were assessed at 6 months following
stroke, whereas 18 (33.3%) participants were
assessed at 3 months, and 6 (11.1%) were assessed
more than 6 months after stroke. Across all stroke
phases, moderate physical activity remained the

54)

predominant category. Among participants
evaluated at six months, 14 (46.7%) demonstrated
moderate physical activity, compared with 6
(33.3%) participants assessed at three months and
2 (33.3%) participants assessed beyond six
months. Pearson's Chi-square analysis showed no
statistically significant association between stroke
phase and physical activity category (p = 0.650)
(Table 4).

Table 4. Association between stroke phase and physical activity categories

Stroke Phase High n (%) Moderate n (%) Low n (%) Total
3 months 5(21.8) 6(33.3) 7 (38.9) 18

6 months 8 (26.7) 14 (46.7) 8 (26.7) 30

> 6 months 1(16.7) 2(33.3) 3 (50.0) 6

Pearson's Chi-square test: p = 0.650
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Physical Activity Categories by Stroke Phase Among Stroke Survivors (n = 54)
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[ Pearson’s Chi-square test: p = 0.650 (Not statistically significant) }

Figure 5: Distribution of physical activity categories according to stroke recovery phase among stroke
survivors (n = 54)

Overall Findings

Moderate physical activity was the most frequently
observed category among stroke patients,
accounting for 40.7% of the study population,
whereas 33.3% and 25.9% of participants
demonstrated low and High physical activity,
respectively. Male participants constituted the
majority of the sample, and hemorrhagic stroke
was slightly more prevalent than ischemic stroke.
However, no statistically significant associations
were identified between physical activity category
and gender (p = 0.839), stroke type (p = 0.746), or
stroke phase (p = 0.650), indicating that physical
activity levels were similarly distributed across
these demographic and clinical variables within
the study population.

DISCUSSION

Principal Findings

The present cross-sectional study investigated the
physical activity levels among stroke survivors

attending the Physical Therapy Department of
Lady Reading Hospital (LRH), Peshawar, and
examined their association with selected
demographic and clinical characteristics. The
findings demonstrated that moderate physical
activity was the most prevalent category (40.7%),
followed by low physical activity (33.3%) and High
physical activity (25.9%). Furthermore, no
statistically significant associations were identified
between physical activity level and gender, stroke
type, or stroke phase. These findings suggest that
although the largest proportion of stroke survivors
engaged in moderate levels of physical activity,
approximately one-third remained physically
inactive or insufficiently active, emphasizing the
need for targeted rehabilitation strategies that
encourage regular physical activity to optimize
functional recovery and longterm health
outcomes.

The predominance of moderate physical activity
observed in the present study may reflect the
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characteristics of patients receiving routine
outpatient  physiotherapy. Moderate-intensity
activities are generally more achievable for stroke
survivors  because  they  require  lower
cardiovascular and neuromuscular demands than
High exercise while still providing meaningful
physiological and functional benefits. Current
stroke rehabilitation guidelines recommend
progressive moderate-intensity aerobic exercise as
a cornerstone of post-stroke rehabilitation because
it improves walking endurance, cardiorespiratory
fitness, muscle strength, balance, and overall
functional independence while reducing the risk
of recurrent cardiovascular events (9, 10).
Consequently, the predominance of moderate
physical activity within this cohort may indicate
partial adherence to rehabilitation
recommendations, although the substantial
proportion of participants with low physical
activity suggests that many patients remain below
the recommended level of activity necessary to
maximize recovery.

The finding that onethird of participants
demonstrated low physical activity deserves
particular attention. Physical inactivity following
stroke has consistently been identified as a major
barrier to neurological recovery and long-term
functional independence (24). Reduced physical
activity may arise from persistent motor
impairments,  impaired  balance, fatigue,
depression, fear of falling, cognitive dysfunction,
reduced selfefficacy, transportation difficulties,
financial constraints, and limited accessibility to
structured rehabilitation services (5). These factors
are particularly relevant in low- and middle-
income countries such as Pakistan, where
specialized rehabilitation facilities and
community-based exercise programs remain
limited. Consequently, stroke survivors often
experience prolonged sedentary behavior, delayed
functional recovery, and increased risk of
secondary cardiovascular complications.

From a  neurophysiological  perspective,
maintaining regular physical activity following
stroke is fundamental for promoting activity-
dependent neuroplasticity. Repetitive movement
and task-oriented physical activity stimulate

cortical  reorganization, enhance  synaptic
plasticity, increase angiogenesis, and facilitate the
release of neurotrophic factors such as brain-
derived neurotrophic factor (BDNF), all of which
contribute to motor relearning and functional
recovery (23). Conversely, prolonged inactivity
may limit these adaptive mechanisms and
contribute to muscle deconditioning,
cardiovascular decline, reduce mobility, and
diminished quality of life (22). Therefore,
encouraging regular participation in moderate
physical activity should be considered an essential
component of comprehensive stroke
rehabilitation ~ rather = than  merely a
recommendation for secondary prevention.
Overall, the findings of the present study provide
important baseline evidence regarding physical
activity behavior among stroke survivors receiving
rehabilitation in a tertiary care hospital in
Pakistan. Although most participants achieved
moderate levels of physical activity, the relatively
high proportion of individuals with low physical
activity indicates that further efforts are required
to. optimize rehabilitation programs and
encourage longterm engagement in physical
activity. These observations provide the
foundation for comparison with previous national
and international studies discussed in the
following sections.

Physical Activity Levels Among Stroke Survivors
The present study demonstrated that moderate
physical activity was the predominant activity
category (40.7%), whereas 33.3% of participants
reported low physical activity and only 25.9%
achieved High physical activity. These findings
suggest that although many stroke survivors are
able to participate in routine physical activities
during rehabilitation, a substantial proportion
remain insufficiently active to attain the
physiological and functional benefits
recommended for secondary stroke prevention (9,
10). This pattern reflects the persistent challenge
of maintaining adequate physical activity
following stroke despite improvements achieved
through supervised rehabilitation.
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The predominance of moderate physical activity
observed in the present study is consistent with
current international recommendations
advocating moderate-intensity aerobic exercise as a
core component of stroke rehabilitation. The
World Health Organization (WHO) recommends
that adults living with chronic conditions,
including stroke, engage in regular moderate-
intensity physical activity to improve functional
capacity, reduce disability, and decrease
cardiovascular risk (9). Similarly, the American
Heart Association/American Stroke Association
(AHA/ASA) recommends progressive aerobic
exercise combined with resistance, balance, and
flexibility training to enhance walking ability,
cardiorespiratory fitness, functional
independence, and quality of life while reducing
the likelihood of recurrent cerebrovascular events
(10). The predominance of moderate physical
activity in the present cohort therefore suggests
that many participants may have benefited from
structured physiotherapy programs promoting
gradual progression toward recommended activity
levels.

Despite these encouraging findings, approximately
one-third of participants demonstrated low
physical activity, highlighting an important clinical
concern. Physical inactivity after stroke remains
one of the strongest modifiable risk factors for
poor functional recovery, recurrent stroke,
cardiovascular disease, and premature mortality
(24). Previous research has shown that stroke
survivors frequently spend a large proportion of
their waking hours in sedentary behaviors, with
limited participation in moderate-to-High physical
activity (25). Persistent inactivity may lead to
progressive muscle weakness, reduced
cardiorespiratory fitness, impaired mobility,
decreased participation in activities of daily living,
and deterioration in overall quality of life (4).
The present findings are comparable with those
reported by West et al., who observed that stroke
survivors admitted to rehabilitation units spent
nearly half of their daytime hours inactive and
accumulated very little moderate-to-High physical
activity outside scheduled therapy sessions(22).
Likewise, Alzahrani et al. demonstrated

significantly reduced daily physical activity among
community-dwelling stroke survivors compared
with healthy adults, emphasizing that sedentary
behavior often persists long after completion of
formal rehabilitation (26). These studies support
the current findings by indicating that
participation in rehabilitation alone does not
necessarily translate into sustained engagement in
regular physical activity.

Similarly, Paul et al. reported that community-
dwelling stroke survivors accumulated
significantly fewer daily steps and exhibited
substantially higher levels of sedentary behavior
than age-matched healthy individuals (23).
Although the overall pattern of findings is
consistent with previous literature, the proportion
of participants achieving moderate physical
activity in the present study appears slightly higher
than that reported in several international
observational studies (25). A plausible explanation
is that all participants were recruited from the
outpatient physiotherapy department of a tertiary
care hospital where they were actively engaged in
rehabilitation programs. Regular attendance at
supervised physiotherapy sessions may encourage
greater  participation in  moderate-intensity
activities through structured gait training,
strengthening exercises, aerobic conditioning, and
individualized =~ home  exercise = programs.
Furthermore, more than half of the participants
were evaluated during the subacute stage of stroke
recovery, a period characterized by rapid
neurological and functional improvement, which
may have facilitated greater participation in
moderate physical activity.

Another possible explanation relates to cultural
and healthcare differences. In Pakistan, family
members often play a central role in supporting
individuals recovering from stroke by assisting
with transportation, home exercises, and daily
activities. Such social support may encourage
continued participation in prescribed
rehabilitation despite limited availability of
community-based exercise programs. Conversely,
barriers including financial limitations, restricted
access to rehabilitation services, inadequate public
transportation, and the absence of structured post-
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discharge exercise programs may explain why a
considerable proportion of participants remained
insufficiently active (27).

The relatively low proportion of participants
achieving High physical activity is also clinically
understandable. High exercise requires greater
cardiovascular endurance, muscle strength,
postural stability, and confidence than moderate-
intensity activity, all of which may remain
compromised following stroke. In addition,
physiotherapists frequently prescribe moderate-
intensity exercise because it provides substantial
improvements in functional capacity while
minimizing excessive fatigue, cardiovascular stress,
and fall risk (10). Consequently, the
predominance of moderate rather than High
physical activity observed in the present study is
consistent with contemporary stroke
rehabilitation principles and reflects realistic
rehabilitation goals for many stroke survivors.
Overall, these findings highlight the importance of
extending physical activity promotion beyond

supervised hospital-based rehabilitation.
Structured home exercise programs, caregiver
education,  community-based  rehabilitation

initiatives, tele-rehabilitation, wearable ~activity
monitoring, and  behavioral interventions
designed to improve longterm exercise adherence
may help reduce sedentary behavior and increase
sustained participation in physical activity (4).
Implementing such strategies is particularly
important in low- and middle-income countries,
where rehabilitation resources remain limited and
long-term follow-up services are often inadequate.
Promoting sustained physical activity should
therefore be considered a central objective of
comprehensive stroke rehabilitation to optimize
neurological recovery, prevent recurrent stroke,
and improve longterm health-related quality of

life.

Association of Physical Activity with Gender,
Stroke Type, and Stroke Phase

An important finding of the present study was that
physical activity levels were not significantly
associated with gender, stroke type, or stroke
phase. Although males represented most of the

study population and hemorrhagic stroke was
slightly more prevalent than ischemic stroke, the
distribution of High, moderate, and low physical
activity categories remained comparable across all
demographic and clinical subgroups. These
findings suggest that participation in physical
activity after stroke is influenced by multiple
interrelated factors beyond basic demographic
characteristics or  disease classification,
emphasizing the multifactorial nature of post-
stroke rehabilitation (10, 24).

Gender and Physical Activity

The absence of a significant association between
gender and physical activity observed in the
present study indicates that male and female
stroke survivors demonstrated similar patterns of
physical activity while attending outpatient
rehabilitation. This finding suggests that gender
alone may not be an independent determinant of
physical activity participation when individuals
have comparable access to rehabilitation services
and structured physiotherapy. Instead, physical
activity behavior appears to depend more strongly
on functional capacity, mobility status, exercise
tolerance, psychological well-being, and social
support than on biological sex (5). The present
findings are consistent with those reported by
English et al., who demonstrated that walking
capacity, balance performance, and functional
independence were stronger predictors of physical
activity than demographic variables such as age or

sex (5).

Stroke Type and Physical Activity

Similarly, the present study found no significant
association between stroke type and physical
activity level, with comparable distributions of
activity observed among participants with ischemic
and hemorrhagic stroke. Although these stroke
subtypes differ in pathophysiology, acute
management, and early prognosis, their influence
on long-term physical activity appears to diminish
once patients enter structured rehabilitation
programs (10).

Functional recovery after stroke is largely
determined by the severity and location of
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neurological impairment, motor recovery, balance
deficits, cognitive function, and participation in
rehabilitation rather than by stroke subtype alone
(21). Consequently, individuals with ischemic and
hemorrhagic stroke who achieve similar levels of
functional recovery are likely to demonstrate
comparable participation in physical activity. This
interpretation is supported by previous
rehabilitation  studies showing that gait
performance, balance ability, muscle strength, and
independence in activities of daily living are
stronger predictors of longterm physical activity
than stroke classification itself (21).

Another possible explanation relates to
participant selection. The present study included
only individuals attending outpatient
physiotherapy services. Patients with severe
neurological  deficits, profound  cognitive
impairment, or significant medical instability were
less likely to participate in outpatient
rehabilitation and therefore were not well
represented in  the study  population.
Consequently, the functional differences often
observed between ischemic and hemorrhagic
stroke survivors during the acute stage may have
been substantially reduced within this outpatient
cohort.

Stroke Phase and Physical Activity

No statistically significant association was
identified between stroke phase and physical
activity level, despite moderate physical activity
being slightly more common among participants
assessed six months after stroke. These findings
suggest that the passage of time following stroke
does not necessarily result in increased
participation in physical activity. Instead, recovery
appears to depend on individual rehabilitation
trajectories, functional improvement, and long-
term engagement in exercise rather than
chronological recovery stage alone.

Recovery after stroke is highly heterogeneous.
Although spontaneous neurological recovery
occurs predominantly during the first three to six
months, continued improvements in motor
performance, balance, and mobility can occur for
several years through repetitive practice, aerobic

exercise, strength training, and task-specific
rehabilitation (23). Consequently, patients at
similar poststroke intervals may exhibit markedly
different physical activity levels depending on
stroke severity, rehabilitation intensity, comorbid
conditions,  psychological status, caregiver
involvement, and environmental opportunities
for physical activity (28). These findings are
consistent with contemporary rehabilitation
research emphasizing that physical activity is
determined by a combination of biological,
behavioral, environmental, and psychosocial
factors rather than recovery duration alone (28).

Clinical Interpretation

Collectively, the absence of significant associations
between physical activity and gender, stroke type,
or stroke phase suggests that these characteristics
alone are insufficient to explain variations in post-
stroke physical activity. Rather, physical activity
appears to be influenced by a broader interaction
of functional ability, psychological health,
behavioral = motivation, caregiver  support,
socioeconomic status, environmental accessibility,
and rehabilitation intensity. This observation
reinforces the growing emphasis on patient-
centered rehabilitation, in which exercise
prescription is individualized according to each
patient's functional capacity, personal goals, and
contextual barriers instead of demographic
characteristics or stroke subtype (10).

For physiotherapists, these findings highlight the
importance of conducting comprehensive
functional assessments before prescribing physical
activity interventions. Measures of gait speed,
balance performance, endurance, cardiovascular
fitness, fatigue, depression, cognitive status, and
self-efficacy may provide more clinically
meaningful information than demographic
variables when  developing individualized
rehabilitation programs. Incorporating these
multidimensional assessments into routine stroke
rehabilitation may facilitate more effective exercise
prescription, enhance longterm adherence to
physical activity, and ultimately improve
functional recovery and quality of life among
stroke survivors (4, 24).
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Clinical Implications

The findings of the present study have important
implications for clinical practice, rehabilitation
service delivery, and public health policy.
Although moderate physical activity was the most
frequently observed level among stroke survivors,
approximately one-third of participants remained
insufficiently active. This observation highlights a
persistent gap between participation in supervised
rehabilitation and  the achievement of
recommended physical activity levels necessary to
optimize  neurological  recovery,  improve
cardiovascular health, and prevent recurrent
stroke (9). Consequently, physiotherapy should
extend beyond restoring physical function during
hospital-based treatment and place greater
emphasis on promoting sustainable physical
activity behaviors that continue after discharge.
Current international guidelines consistently
recommend that stroke rehabilitation should
integrate aerobic exercise, progressive resistance
training, balance exercises, flexibility training, and
task-specific functional activities throughout the
continuum of recovery (9). These interventions
not only improve mobility and functional
independence but also enhance cardiorespiratory
fitness, muscle strength, cognitive performance,
and quality of life while reducing the risk of
secondary cardiovascular events (4). The
predominance of moderate physical activity
observed in the present study suggests that
rehabilitation =~ programs  are  facilitating
engagement in appropriate exercise intensity;
however, the substantial proportion of
participants with low physical activity indicates
that current rehabilitation strategies may be
insufficient to maintain longterm exercise
participation outside supervised clinical settings.
An important finding of this study was the absence
of significant associations between physical activity
and gender, stroke type, or stroke phase. This
suggests that rehabilitation professionals should
avoid making assumptions regarding an
individual's likelihood of engaging in physical
activity based solely on demographic or clinical
characteristics. Instead, exercise prescription
should be individualized according to functional

status, mobility limitations, cardiovascular fitness,
cognitive function, psychosocial factors, and
patient-centered rehabilitation goals (10). Such an
individualized approach is consistent with
contemporary  rehabilitation  models  that
emphasize  personalized care rather than
standardized treatment protocols.

These recommendations are particularly relevant
within  the Pakistani healthcare system.
Rehabilitation services in Pakistan remain
concentrated within tertiary care hospitals, while
structured  post-discharge rehabilitation and
community-based physical activity programs are
still developing. Financial limitations,
transportation difficulties, shortages of specialized
rehabilitation professionals, and inadequate
public awareness frequently reduce long-term
participation in rehabilitation following hospital
discharge. Consequently, many stroke survivors
become increasingly sedentary despite achieving
satisfactory functional recovery during inpatient
or outpatient rehabilitation. Strengthening
referral pathways to community rehabilitation
services, increasing caregiver involvement, and
incorporating culturally appropriate home-based
exercise programs may substantially improve long-
term physical activity participation and functional
outcomes.

From a broader public health perspective,
increasing physical activity among stroke survivors
has implications that extend beyond individual
rehabilitation outcomes. Regular physical activity
has been associated with reduced rates of recurrent
stroke, improved cardiovascular health, better
metabolic control, enhanced psychological well-
being, lower healthcare utilization, and improved
health-related quality of life (9, 10). Considering
the increasing burden of stroke in Pakistan and
other low- and middle-income countries,
integrating structured physical activity promotion
into national stroke rehabilitation policies may
contribute to reducing disability, improving long-
term independence, and alleviating the economic
burden associated with stroke-related morbidity.
Finally, the present study provides valuable local
evidence regarding physical activity patterns
among stroke survivors receiving rehabilitation in
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Pakistan. Most existing evidence has been
generated in high-income countries with well-
established rehabilitation systems, limiting its
direct applicability to countries with different
healthcare infrastructures and socioeconomic
contexts. By providing context-specific data, this
study contributes to the growing body of evidence
supporting the development of rehabilitation
programs that are responsive to local healthcare
needs. Future national rehabilitation strategies
should therefore prioritize sustained physical
activity promotion as a central component of
comprehensive stroke care.

Strengths and Limitations

The present study has several methodological
strengths that enhance its contribution to the
existing evidence on physical activity among stroke
survivors. First, it provides one of the few
contemporary investigations evaluating physical
activity among patients receiving physiotherapy in
Pakistan, thereby addressing an important gap in
the national rehabilitation literature. Most
published studies on poststroke physical activity
originate from high-income countries with well-
established rehabilitation systems. Consequently,
the present findings provide valuable context-
specific evidence that may better reflect the
realities of stroke rehabilitation in low- and
middle-income countries, where healthcare
infrastructure, rehabilitation accessibility, and
socioeconomic conditions differ substantially
from those of developed nations.

Second, physical activity was assessed using the
Global Physical Activity Questionnaire (GPAQ), a
standardized and internationally  validated
instrument developed by the World Health
Organization for the surveillance of physical
activity across diverse populations(12, 13). The use
of a validated assessment tool enhances the
methodological rigor of the study, ensures
standardized measurement of physical activity,(14)
and facilitates meaningful comparison with
findings from previous national and international
research.  Furthermore, the inclusion of
participants with both ischemic and hemorrhagic
stroke across different stages of recovery provides

a more comprehensive representation of the
outpatient stroke rehabilitation population,
thereby improving the generalizability of the study
findings.

Despite these strengths, several limitations should
be acknowledged. The cross-sectional study design
limits the ability to establish causal relationships
between participant characteristics and physical
activity levels. Consequently, it cannot be
determined whether higher physical activity
contributed to improved recovery or whether
individuals with better functional recovery were
simply more capable of engaging in physical
activity. Longitudinal cohort studies are therefore
required to examine temporal changes in physical
activity and their influence on neurological and
functional recovery.

Another important limitation is that the study was
conducted at a single tertiary care rehabilitation
center, which may restrict the generalizability of
the findings to other healthcare settings,
particularly rural communities, primary healthcare
facilities, and private rehabilitation centers.
Rehabilitation resources, patient characteristics,
and accessibility to physiotherapy services may vary
considerably across different regions of Pakistan.
Therefore, caution should be exercised when
extrapolating these findings to the wider stroke
population.

The assessment of physical activity relied on the
self-reported Global Physical Activity
Questionnaire (GPAQ), which is inherently
susceptible to recall bias and social desirability
bias. Participants may unintentionally
overestimate or underestimate their habitual
physical activity, thereby influencing the accuracy
of the reported activity levels. Future
investigations should combine selfreported
questionnaires with objective monitoring tools,
including accelerometers, pedometers, wearable
activity monitors, or smartphone-based activity
tracking systems, to obtain more precise
measurements of habitual physical activity and
sedentary behavior.

Finally, although the study achieved its planned
sample size, the relatively modest number of
participants may have reduced the statistical power
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to detect small associations between demographic
characteristics and physical activity levels. Larger
multicenter studies with more diverse participant
populations would increase statistical precision
and improve the external validity of future
findings.

Future Research

Future research should employ prospective
longitudinal study designs to investigate changes
in physical activity throughout the continuum of
stroke recovery and to determine how activity
patterns  influence long-term  neurological,
functional, and psychosocial outcomes. Such
studies would provide stronger evidence regarding
causal relationships between physical activity and
functional recovery than is possible through cross-
sectional investigations.

Future studies should also incorporate objective
measures of physical activity, including
accelerometers, wearable activity  trackers,
pedometers, and smartphone-based digital health
technologies, alongside validated self-reported
questionnaires to improve measurement accuracy
and reduce reporting bias . Combining objective
activity monitoring with standardized assessments
of gait performance, balance, cardiorespiratory
fitness, functional independence, participation,
and quality of life would provide a more
comprehensive evaluation of rehabilitation
outcomes.

Large-scale multicenter studies conducted across
different provinces and rehabilitation settings in
Pakistan are also needed to improve the
generalizability of findings and capture regional
variations in healthcare delivery, rehabilitation
accessibility, and socioeconomic factors. Future
investigations should further
psychosocial and environmental determinants of
physical activity, including depression, fatigue,
selfefficacy, caregiver support, financial status,
environmental  accessibility, and  cultural
influences, all of which have been recognized as
important predictors of longterm exercise
participation after stroke.

Finally, well-designed randomized controlled trials
should evaluate interventions specifically designed

examine

to increase physical activity among stroke
survivors.  Community-based  rehabilitation
programs, structured home exercise interventions,
behavioral counselling, motivational interviewing,
tele-rehabilitation, wearable technologies, and
caregiver-supported exercise programs represent
promising strategies that warrant further
evaluation, particularly within low- and middle-
income countries where long-term rehabilitation
resources remain limited.

Conclusion

The present study demonstrated that moderate
physical activity was the predominant level of
physical activity among stroke survivors receiving
outpatient rehabilitation, although approximately
one-third of participants continued to exhibit low
levels of physical activity. Furthermore, gender,
stroke type, and stroke phase were not significantly
associated with physical activity, indicating that
participation in physical activity following stroke is
influenced by factors beyond basic demographic
and clinical characteristics. These findings
reinforce the multifactorial nature of physical
activity behavior and emphasize the importance of
individualized rehabilitation approaches tailored
to each patient's functional abilities, psychological
status, environmental context, and rehabilitation
goals.

Given the well-established role of physical activity
in  promoting  neuroplasticity,
functional recovery, reducing cardiovascular risk,
and preventing recurrent stroke, rehabilitation
programs should prioritize longterm physical
activity promotion throughout the continuum of
stroke care. Strategies such as individualized
exercise prescription, structured home exercise
programs,  community-based  rehabilitation,
behavioral counselling, caregiver engagement, and
tele-rehabilitation should be integrated into
routine physiotherapy practice to improve
adherence and sustain physical activity beyond
supervised clinical settings.

Overall, the present study contributes important
evidence regarding physical activity patterns
among stroke survivors within the Pakistani
rehabilitation context and addresses a significant

improving
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gap in the national literature. These findings
provide a foundation for future multicenter
longitudinal studies and intervention trials aimed
at optimizing physical activity participation and
improving longterm rehabilitation outcomes
among individuals living with stroke
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