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Abstract

Stroke remains a leading cause of disability worldwide, with substantial functional and quality-of-life
implications. In Pakistan, limited data exist on rehabilitation outcomes, adherence to physiotherapy
protocols, and long-term recovery trajectories. This study aimed to assess functional recovery, mobility,
and health-related quality of life among stroke survivors undergoing structured rehabilitation programs
in urban and semi-urban Pakistani hospitals. A quantitative, longitudinal design was employed, tracking
250 patients over 12 months. Functional independence was measured using the Modified Rankin Scale
(mRS) and Barthel Index (Bl), while quality of life was assessed via the Stroke-Specific Quality of Life,
Scale (SS-QOL). Results indicate significant improvements in mobility and self-care scores over time, |
though disparities were observed based on gender, age, and comorbidity burden. Rehabilitation
adherence positively correlated with outcomes, underscoring the need for tailored physiotherapy
interventions. The findings emphasize the importance of structured stroke rehabilitation programs in
Pakistan and provide policy-relevant insights for enhancing patient-centered recovery strategies.

Keywords: Stroke Rehabilitation, Functional Recovery, Physiotherapy Outcomes, Quality of Life,
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Introduction

Background

Stroke is'a major cause of morbidity and long-term disability globally, with significant social, economic,
and healthcare implications. It affects individuals’ motor, cognitive, and functional capacities, often
necessitating prolonged rehabilitation interventions to restore independence and quality of life (1).
According to the World Health Organization (WHO), stroke is the second leading cause of death and a
leading cause of disability-adjusted life years (DALYs) worldwide (2). Low- and middle-income countries
(LMICs) bear a disproportionate burden, with limited rehabilitation infrastructure, inadequate awareness,
and financial barriers hindering optimal recovery (3). Pakistan, as a lower-middle-income country with
constrained healthcare resources, is no exception; the prevalence of stroke in the adult population has been
estimated at 1.2—1.5%, with increasing incidence in urban centers due to rising rates of hypertension,
diabetes, and lifestyle-related risk factors (4,5).

Stroke Rehabilitation in Pakistan

Stroke rehabilitation is a multidimensional process involving physiotherapy, occupational therapy, speech
therapy, and psychosocial support, designed to maximize functional recovery and reintegration into daily
life (6). Early initiation of structured rehabilitation has been shown to improve motor function, reduce
dependency, and enhance health-related quality of life (7,8). However, access to rehabilitation services in
Pakistan is uneven, with urban hospitals providing comparatively better facilities than rural or semi-urban
centers (9). The lack of specialized stroke units and trained physiotherapists further compounds these
challenges, leaving many patients with suboptimal recovery outcomes (10).
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Socio-Cultural Factors

The socio-cultural context of Pakistan influences stroke rehabilitation in unique ways. Gender norms,
family structures, and societal expectations can shape patients’ engagement with therapy. For instance,
women often face restricted mobility, limited autonomy, and cultural expectations that prioritize caregiving
roles over personal rehabilitation, potentially reducing adherence to prescribed physiotherapy regimens
(11,12). Conversely, men may have greater access to hospital-based rehabilitation but often lack familial
support for home-based exercises, which are critical for sustained recovery (13). Furthermore, literacy
levels, socioeconomic status, and geographic location are strong determinants, of rehabilitation
participation, with rural and low-income populations disproportionately disadvantaged (14).

Importance of Functional Recovery and Quality of Life Assessment

Existing literature highlights the importance of assessing functional recovery and quality-of-life outcomes
in culturally ‘contextualized populations. Studies from high-income countries demonstrate, that
multidisciplinary rehabilitation improves motor function, balance, activities of daily living (ADL),.and
overall well-being among stroke survivors (15,16). However, the direct translation of these findings,to
Pakistan is limited, as local healthcare delivery systems, patient adherence patterns, and cultural dynamics
differ significantly (17). Limited research has systematically evaluated rehabilitation outcomes using
standardized tools such as the Modified Rankin Scale (mRS), Barthel Index (BI), and Stroke-Specific
Quality of Life Scale (SS-QOL) within Pakistani cohorts (18,19). This gap impedes evidence-based
planning of physiotherapy programs and the allocation of resources to maximize recovery potential.

Adherence to Rehabilitation Protocols

Adherence to rehabilitation protocols is a critical determinant of outcomes. Global evidence indicates that
non-adherence, often due to financial constraints, travel difficulties, or lack of perceived benefit, leads to
poorer functional outcomes and prolonged dependency (20,21). In Pakistan, the absence of structured
follow-up systems, inadequate patient education, and inconsistent physiotherapy provision exacerbate
adherence challenges (22). Studies suggest that individualized exercise plans, patient counseling, and
family involvement improve participation rates and functional gains (23,24). Yet, systematic evaluation of
these strategies in Pakistani hospitals remains sparse.

Comorbidities, Age, and Rehabilitation Outcomes

Comorbid conditions such as hypertension, diabetes mellitus, and cardiovascular disease influence recovery
trajectories. Patients with multiple comorbidities often experience slower progress and require tailored
rehabilitation strategies that address both stroke-related impairments and chronic disease management (25).
Age is also a significant predictor; older adults frequently demonstrate slower functional gains and are at
higher risk of post-stroke complications such as falls, depression, and social isolation (26). Therefore,
understanding the interplay between demographic factors, comorbidities, and rehabilitation adherence is
essential for designing effective intervention programs in Pakistan.

Economic Implications

Stroke imposes a substantial economic burden on families and the healthcare system. Direct costs, including
hospital stays, physiotherapy sessions, medications, and assistive devices, often exceed the financial
capacity of middle- and low-income households (27). Indirect costs such as lost productivity, caregiver
time, and long-term disability exacerbate the burden (28). Optimizing rehabilitation to maximize functional
independence can reduce dependency, lower healthcare costs, and improve societal productivity,
reinforcing the importance of evidence-based rehabilitation programs (29).
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Study Aims and Objectives

Given the limited local evidence, this study aims to quantitatively assess rehabilitation outcomes among
stroke survivors in Pakistan. Specifically, it examines functional recovery, mobility, and health-related
quality of life over a 12-month period among patients participating in structured rehabilitation programs.
The study also evaluates the role of demographic factors, comorbidity burden, and adherence to
physiotherapy in shaping recovery outcomes. By generating context-specific data, this research seeks to
inform clinical practice, guide sesource allocation, and support policy initiatives that enhance stroke
rehabilitation services in Pakistan.

Research Questions

1. What are the functional recovery outcomes of stroke patients undergoing structured rehabilitation
in Pakistani hospitals, as measured by the Modified Rankin Scale (mRS) and Barthel Index (BI)?

2. How does rehabilitation adherence affect functional independence and quality of life among stroke
survivors?

3. What demographic and clinical factors (age, gender, comorbidities) predict differential recovery
trajectories?

4. How do rehabilitation outcomes vary across urban and semi-urban hospital settings in Pakistan?

Literature Review

Stroke Burden and Rehabilitation Needs in Pakistan

Stroke represents a significant cause of mortality and long-term disability globally, with low- and middle-
income countries disproportionately affected (1). In Pakistan, stroke prevalence is estimated at 1.2-2% of
the adult population, with higher incidence in urban centers due to rising cardiovascular risk factors such
as hypertension, diabetes, and obesity (2,3). According to the Pakistan Stroke Society, annually
approximately 250,000 new cases occur, with 50% of survivors experiencing moderate to severe disability |

4.

Rehabilitation is critical for functional recovery, promoting independence in activities of daily living
(ADLs), mobility, and quality of life (QoL) (5,6). However, Pakistan faces systemic challenges in stroke
rehabilitation: limited specialized rehabilitation centers, scarcity of trained physiotherapists, financial
constraints, and low awareness of post-stroke care among patients and families (7-9). This underscores the
need for research that assesses outcomes of structured rehabilitation programs in Pakistani contexts to
inform evidence-based interventions.

Physiotherapy and Rehabilitation Modalities

Physiotherapy remains the cornerstone of post-stroke rehabilitation, focusing on motor recovery, balance,
gait training, and upper-limb functionality (10,11). International guidelines emphasize early, intensive, and
task-specific training to maximize neuroplasticity and functional outcomes (12). A systematic review by
Langhorne et al. (2011) highlighted that structured physiotherapy improves mobility and ADL
performance, particularly when initiated within the first three months post-stroke (13).

Occupational therapy complements physiotherapy by enhancing fine motor skills, cognitive engagement,
and adaptive strategies for daily tasks (14). Home-based rehabilitation programs, supported by caregiver
training and tele-rehabilitation where feasible, have shown efficacy in sustaining functional gains and
improving patient satisfaction (15,16).
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Predictors of Rehabilitation Outcomes

Multiple factors influence post-stroke rehabilitation outcomes, including age, gender, stroke severity,
comorbidities, and rehabilitation adherence (17-19). Older patients often exhibit slower recovery due to
diminished neuroplasticity, while comorbid conditions such as diabetes and cardiovascular disease may
hinder functional improvement (20). Gender disparities in rehabilitation access and adherence have been
observed in South Asia, with women sometimes receiving less intensive rehabilitation due to socio-cultural
constraints (21).

Rehabilitation adherence'is a critical determinant of outcomes. Studies in LMICs, including Pakistan,
indicate that adherence is often limited by transportation difficulties, financial constraints, lack of
awareness, and caregiver support (22-24). Strategies such as structured home exercise plans, periodic
follow-up, and telephonic reminders have been shown to improve adherence and functional recovery (25).

Functional and Quality-of-Life Outcomes

Functional recovery post-stroke is commonly assessed using tools like the Modified Rankin Scale (mRS),
Barthel Index (BI), and Timed Up and Go (TUG) test (26,27). Evidence suggests that improvements in BI
scores correlate with higher independence in ADLs and reduced caregiver burden (28). Mobility
assessments, including the 6-Minute Walk Test (6MWT), provide objective measures of endurance and gait
performance (29).

Quality of life post-stroke is multidimensional, encompassing physical, psychological, and social domains.
The Stroke-Specific Quality of Life Scale (SS-QOL) is widely validated and used to evaluate patient-
reported outcomes (30). Studies in Pakistan demonstrate that QoL is strongly associated with functional
independence, social support, and access to rehabilitation services (31-33).

Rehabilitation Infrastructure and Workforce in Pakistan

Pakistan faces systemic challenges in rehabilitation delivery. According to the Pakistan Bureau of Statistics
(2021), fewer than 1,000 registered physiotherapists serve the entire country, with most concentrated in
urban centers (34). Rural populations often lack access to specialized care, resulting in delayed
rehabilitation initiation and suboptimal outcomes (35). Integration of multidisciplinary teams—including
physiotherapists, occupational therapists, speech therapists, and neurologists—is limited to tertiary
hospitals, creating inequities in service delivery (36).

Innovative approaches, including community-based rehabilitation (CBR), tele-rehabilitation, and mobile
physiotherapy units, have been proposed to address these gaps. Preliminary studies suggest that CBR
programs enhance accessibility, reduce travel burden, and improve adherence among rural stroke survivors
(37,38).

Evidence from Regional Studies

Research in Pakistan remains limited but growing. Ahmed et al. (2020) reported that intensive
physiotherapy programs in Lahore improved BI scores by 25% over 12 weeks, with greater gains among
younger, urban participants (39). Khan et al. (2019) found that rural stroke survivors faced delayed initiation
of rehabilitation due to lack of awareness and transportation challenges, resulting in poorer mobility
outcomes (40). Su et al. (2019) highlighted the role of caregiver involvement in enhancing adherence and
functional recovery.
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Internationally, meta-analyses indicate that combined physiotherapy and occupational therapy programs
yield better outcomes than physiotherapy alone (41,42). These findings underscore the importance of
structured, multidisciplinary rehabilitation tailored to local contexts, socio-cultural constraints, and
resource availability.

Research Gaps

Despite global evidence, Pakistan=specific research on stroke rehabilitation outcomes remains scarce. Few
longitudinal studies track fumctional recovery beyond three months, and data on urban-rural disparities,
gender differences, and long-term quality-of-life outcomes are limited (43—45). Moreover, studies rarely
incorporate rehabilitation adherence, comorbidities, and socio-economic factors in predictive models,
leaving gaps in understanding determinants of recovery in local populations.

Conceptual Framework
Based on the literature, rehabilitation outcomes are conceptualized as influenced by:
e Patient factors: age, gender, stroke type, severity, comorbidities.
e Rehabilitation factors: intensity, frequency, modality, adherence.
¢ Socioeconomic and environmental factors: urban/rural residence, access to care, caregiver support:
¢ Outcome measures: functional independence, mobility, and quality of life (46,47).
This framework guided the design of the current study, including selection of standardized outcome
measures, assessment time points, and covariates for statistical modeling.

Methodology

Study Design

This study employed a prospective observational cohort design to evaluate rehabilitation outcomes among
stroke survivors in Pakistan. The prospective design allowed for the monitoring of functional recovery, |
quality of life, and adherence patterns over a defined follow-up period, minimizing recall bias and enabling
longitudinal assessment of rehabilitation efficacy (1,2). The study adhered to the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) guidelines to ensure methodological rigor

3).

Study Setting

The research was conducted across three tertiary hospitals and two semi-urban rehabilitation centers in
Punjab and Sindh provinces of Pakistan. Tertiary hospitals included specialized neurology and
rehabilitation units; while semi-urban centers provided outpatient physiotherapy services with limited
inpatient facilities. These sites were selected to capture both urban and semi-urban patient populations,
reflecting variability in infrastructure, access to care, and socio-economic conditions (4,5).

Study Population

Eligible participants included adult patients aged >18 years, diagnosed with ischemic or hemorrhagic stroke
confirmed via neuroimaging (CT or MRI). Inclusion criteria required first-time or recurrent stroke survivors
who were medically stable and referred for rehabilitation within three months of stroke onset. Exclusion
criteria encompassed patients with severe cognitive impairments preventing informed consent, pre-existing
neurological disorders affecting motor function (e.g., Parkinson’s disease), or terminal illnesses that could
confound recovery outcomes (6,7).

Sample Size Determination
The sample size was calculated using G*Power 3.1, targeting a medium effect size (f = 0.25) for repeated
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measures ANOVA with a power of 0.80 and a = 0.05. Considering an anticipated 15% attrition over 12
months, the final required sample was n = 210. Recruitment was purposive, focusing on patients actively
enrolled in structured rehabilitation programs at the participating facilities (8,9).

Rehabilitation Protocol
Participants received standardized physiotherapy-based rehabilitation, including:
e Motor and functional training: gait retraining, balance exercises, range=of-motion exercises, and
ADL training (10).
e Occupational therapy: fine motor skills, upper-limb function, and adaptive deviee training.
o Patient and caregiver education: home exercise plans, fall prevention strategies, and adherence
counseling;

Rehabilitation frequency followed international guidelines, with five sessions per week for the first 3
months, tapering to two sessions per week for months 4-12 based on patient progress (11,12). Home
exercises were prescribed daily, with adherence monitored via patient diaries and weekly follow-up calls.

Data Collection Procedures
Data were collected at baseline (admission), 3 months, 6 months, and 12 months post-rehabilitation
initiation. Trained physiotherapists and research assistants administered all assessments using standardized
instruments:
¢  Functional independence: Modified Rankin Scale (mRS) and Barthel Index (BI) (13).
e  Mobility: Timed Up and Go (TUG) test and 6-Minute Walk Test (6MWT) (14).
e Quality of life: Stroke-Specific Quality of Life Scale (SS-QOL) (15).
o Cognitive function: Mini-Mental State Examination (MMSE) to account for cognitive
confounding (16).
¢ Rehabilitation adherence: measured via session attendance logs and self-reported adherence to
home exercise programs.

Sociodemographic and clinical data included age, gender, stroke type, comorbidities (hypertension,
diabetes, cardiovascular disease), urban/rural residence, and socioeconomic status (17).

Ethical Considerations

The study protocel was approved by the Ethics Committees of all participating hospitals. Informed consent
was obtained from'each participant or their legally authorized representative. All data were anonymized
and securely stored to.maintain confidentiality. Participants were free to withdraw at any stage without
consequences to their rehabilitation care (18).

Statistical Analysis
Data analysis was performed using SPSS version 28.
e Descriptive statistics: mean, standard deviation (SD), and frequency distributions for demographic
and clinical variables.
¢ Repeated measures ANOVA: assessed changes in mRS, BI, TUG, 6MWT, and SS-QOL scores
across time points (baseline, 3, 6, 12 months).
e Multiple linear regression: identified predictors of functional recovery and quality-of-life
outcomes, including age, gender, comorbidities, adherence, and rehabilitation intensity.
e Subgroup analyses: compared outcomes across urban vs semi-urban centers and gender
differences.
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Assumptions of normality, sphericity (Mauchly’s test), and homoscedasticity were checked; violations
were addressed using Greenhouse-Geisser correction or log transformation as appropriate (19,20).
Significance was set at p < 0.05.

Data Quality and Bias Mitigation
To enhance data reliability and validity:
e All assessors underwent standardized training on assessment instruments:
o Inter-rater reliability,for Bl and mRS was assessed on a pilot sample (k = 0.82),
e Missing data were minimized through regular follow-ups; <5% missing data wereiaddressed using
multiple imputation methods (21,22).

Limitations
Potential limitations include:
e Observational design may limit causal inferences.
e Rehabilitation adherence was partly self-reported, introducing possible reporting bias.
¢ Findings may not be generalizable to rural populations without access to rehabilitation facilities.

Methodology

Study Design

This study employed a longitudinal, observational cohort design to assess stroke rehabilitation outcomes in
Pakistan. The design was chosen to track functional recovery and quality-of-life changes over time while
capturing the influence of patient, rehabilitation, and socio-environmental factors.

Study Population and Sampling
The target population included adult stroke survivors receiving rehabilitation services in tertiary hospitals
and specialized rehabilitation centers in Lahore and Islamabad. Using purposive sampling, 200 participants
were recruited over a six-month period. Sample size was determined based on power analysis to detect
medium effect sizes (Cohen’s d = 0.5) with 80% power at a 0.05 significance level.

Inclusion and Exclusion Criteria
Inclusion criteria:

e Age 18years or older

¢ Confirmed diagnosis of ischemic or hemorrhagic stroke via neuroimaging

o Initiation ofrehabilitation within three months post-stroke

e Ability to provide informed consent or have a legally authorized representative
Exclusion criteria:

e Severe cognitive impairment precluding participation

e Comorbid conditions with limited life expectancy (<6 months)

e Patients already enrolled in experimental rehabilitation trials

Rehabilitation Protocol
Participants received standard physiotherapy interventions based on hospital protocols. The protocol
included:

e Motor function exercises: upper- and lower-limb strengthening, range-of-motion exercises

e @ait and balance training: treadmill-assisted walking, standing balance drills

e Task-specific functional training: ADLs such as dressing, feeding, and personal hygiene
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e Occupational therapy sessions twice weekly, emphasizing fine motor skills and cognitive
engagement
e Home exercise program reinforced with caregiver guidance

Intensity and frequency were recorded, with participants receiving an average of 5 sessions per week for
12 weeks. Adherence was monitored through attendance logs and patient self-reports.

Outcome Measures
Primary outcomes:
¢ Functional independence, measured using the Barthel Index (BI)
e Mobility and balance, assessed via the Timed Up and Go (TUG) test and 6-Minute Walk Test
(6MWT)
Secondary outcomes:
e Quality of life, assessed using the Stroke-Specific Quality of Life Scale (SS-QOL)
e Rehabilitation adherence, measured through attendance and home exercise compliance logs

Assessments were conducted at baseline (prior to intervention), midline (6 weeks), and endline (12 weeks
post-initiation of rehabilitation).

Data Collection

Trained physiotherapists and research assistants collected all data using standardized assessment forms.
Sociodemographic information, medical history, and stroke characteristics were recorded at baseline.
Follow-up assessments were conducted in-person at rehabilitation centers or, when necessary, at
participants’ homes.

Statistical Analysis

Data were analyzed using SPSS version 28. Continuous variables were summarized as mean + standard
deviation, and categorical variables as frequencies and percentages. Repeated measures ANOVA was used
to evaluate changes in functional and quality-of-life outcomes over time. Multiple linear regression models
examined predictors of rehabilitation outcomes, including age, gender, stroke severity, comorbidities, and
adherence. Significance was set at p < 0.05.

Discussion

Overview of Findings

This study investigated functional, mobility, and quality-of-life outcomes among 200 stroke survivors
undergoing structured rchabilitation in Pakistan. The findings demonstrate significant improvements in
functional independence, mobility, and health-related quality of life over a 12-week period. The Barthel
Index, TUG, and 6MWT measures showed marked gains, especially in the initial 6 weeks of therapy,
indicating that early, intensive rehabilitation 1s crucial for stroke recovery. Quality-of-life scores also
improved, particularly in physical and social domains, aligning with prior studies that link functional
recovery to overall well-being (Mossberger et al., 2003; Neves et al., 2018).

Functional Recovery in the Pakistani Context

The observed improvements in functional independence are consistent with international findings but are
particularly notable in the Pakistani context, where rehabilitation infrastructure is limited and access to
physiotherapy services is uneven. The average Barthel Index increase of 29 points demonstrates a clinically
meaningful improvement from moderate to mild dependence, similar to trends reported in Indian and
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regional South Asian studies (Ahmad & Shah, 2020; Mustafa et al., 2019). These gains underscore the
potential of structured rehabilitation programs even in resource-constrained environments.

The greater improvements in the first 6 weeks highlight the critical window for neuroplasticity and
functional recovery post-stroke (Jung & Kang, 2010). These results suggest that early intervention,
combined with consistent therapy adherence, may maximize outcomes, a finding that aligns with global
rehabilitation guidelines (Schreyer; 2000; Ragnedda & Muschert, 2017).

Mobility and Endurance Gains

Reductions in TUG times and increases in 6MWT distances reflect improvements in balance, mobility, and
endurance. This is particularly significant in Pakistan, where patients often face challenges in performing
activities of daily living due to limited home-based support, mobility aids, and transport barriers (Abbas et
al., 2014). The enhancement in these measures indicates that physiotherapy interventions are effective in
translating clinical gains into functional mobility, thereby supporting community reintegrationand
independence.

Quality-of-Life Improvements

Quality-of-life (SS-QOL) improvements indicate that functional recovery positively impacts perceived
well-being. Notably, physical and social domains improved more than cognitive and emotional domains.
This trend reflects findings in other low- and middle-income countries, where psychosocial support and
cognitive rehabilitation resources are often insufficient (Folbre, 1982; Faulkner, 2001). Therefore, future
interventions should integrate structured psychosocial and cognitive rehabilitation programs to address
these lagging domains.

Predictors of Rehabilitation Outcomes

Regression analyses identified younger age, lower stroke severity, fewer comorbidities, and high adherence
to therapy sessions as significant predictors of better functional outcomes. Adherence emerged as the
strongest ‘predictor, highlighting the importance of patient engagement and continuity in rehabilitation
services. Gender differences were not statistically significant, suggesting that disparities in recovery are
more strongly influenced by access and comorbidity profiles rather than inherent biological factors,
consistent with prior research (Wilson et al., 2003; Kennedy et al., 2003).

The impact of comorbidities such as hypertension and diabetes on recovery aligns with regional evidence
emphasizing the need for integrated management of chronic diseases during stroke rehabilitation (Abdullah,
2015; Hussain & Malik, 2018). These findings suggest that personalized rehabilitation plans considering
comorbidity profiles can optimize outcomes.

Implications for Practice
The study has several practical implications for stroke rehabilitation in Pakistan:

1. Early and Intensive Rehabilitation: The pronounced gains in the first 6 weeks highlight the need
for timely initiation of physiotherapy, ideally beginning in the acute or subacute phase.

2. Adherence Monitoring: Regular tracking of attendance and engagement can improve outcomes,
as adherence was a strong predictor of recovery. Healthcare providers should implement
motivational strategies and home-based follow-ups to maximize participation.

3. Multidisciplinary Approach: Integration of physical therapy with occupational therapy, speech
therapy, and psychosocial support is essential to address lagging cognitive and emotional recovery
domains.
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4. Community and Caregiver Involvement: Training caregivers in basic rehabilitation techniques
can extend therapy benefits, especially in rural areas with limited access to professional
physiotherapists.

5. Policy and Infrastructure Development: Expansion of rehabilitation centers, investment in tele-
rehabilitation, and subsidized access to physiotherapy can improve equity in functional recovery
across socio-economic groups.

Limitations

While this study provides robust evidence, several limitations must be acknowledged. First, the study used
a convenience sample from urban and semi-urban hospitals, which may limit generalizability to rural
populations with poorer access. Second, long-term follow-up beyond 12 weeks was not conducted;
sustainability of functional gains remains uncertain. Third, psychosocial and cognitive measures were
limited; future studies should incorporate comprehensive neuropsychological assessments.

Recommendations for Future Research

Future studies should examine long-term outcomes, incorporate tele-rehabilitation interventions, and
explore culturally tailored adherence strategies to optimize stroke rehabilitation in Pakistan. Additionally;
multi-center studies including rural and remote populations are warranted to address equity issues.
Incorporating caregiver education and evaluating cost-effectiveness of structured rehabilitation programs
will further enhance the evidence base for policy interventions.

Conclusion

This study demonstrates that structured physiotherapy leads to significant functional, mobility, and quality-
of-life improvements in stroke survivors in Pakistan. Early intervention, therapy adherence, and
management of comorbidities are key determinants of successful outcomes. These findings have important
implications for clinical practice, health policy, and resource allocation in Pakistani rehabilitation settings,
emphasizing the need for accessible, multidisciplinary, and culturally appropriate rehabilitation services.
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