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ABSTRACT

Background: Stroke is a major contributor to neurological morbidity, disability, and healthcare burden,
particularly in low- and middle-income settings where modifiable vascular and metabolic risk factors
remain highly prevalent. Objective: To determine the frequency of stroke among adult patients with
neurological disorders in selected hospitals and clinics of Rawalpindi and Islamabad and to describe the
risk-factor profile of patients diagnosed with ischemic or hemorrhagic stroke. Methods: A descriptive
cross-sectional study was conducted over six months among 377 adult neurological patients recruited
from selected healthcare facilities. Demographic characteristics, neurological diagnosis, stroke status,
stroke subtype, episode history, and common vascular risk factors were recorded using a structured
questionnaire and available medical documentation. Data were analyzed using SPSS version 26, with
categorical variables summarized as frequencies and percentages and age summarized as mean
standard deviation. Results: The mean age of participants was 53.53 + 15.80 years; 217 (57.56%) were
male and 236 (62.60%) were urban residents. Stroke was identified in 149 participants, giving a frequency
of 39.52%. Among stroke cases, 105 (70.47%) had ischemic stroke and 44 (29.53%) had hemorrhagic
stroke. One-time stroke was reported by 117 (78.52%) patients, while recurrent episodes were reported
by 32 (21.47%). Hypertension was the most frequent risk factor among stroke patients (80.54%), followed
by obesity (58.39%), diabetes mellitus (56.38%), family history of stroke (44.30%), smoking history
(35.57%), high cholesterol (30.20%), and heart disease (28.19%). Conclusion: Stroke represented the
largest diagnostic category among neurological patients in this facility-based sample, with ischemic
stroke predominating and a high burden of modifiable cardiometabolic risk factors among stroke cases.
Keywords: Stroke, ischemic stroke, hemorrhagic stroke, neurological disorders, hypertension, diabetes
mellitus, obesity, Pakistan.

INTRODUCTION

Neurological disorders represent a major and expanding contributor to morbidity, disability, health-
service utilization, and long-term rehabilitation needs across both high-income and low- and middle-
income countries. These disorders affect the central and peripheral nervous systems and may impair
motor, sensory, cognitive, autonomic, and functional domains through vascular, degenerative, metabolic,
infectious, traumatic, autoimmune, or structural mechanisms. Among these conditions, stroke remains
one of the most clinically important neurological disorders because of its abrupt onset, high case fatality,
long-term disability burden, recurrence risk, and substantial social and economic consequences for
patients, families, caregivers, and health systems. Stroke is classically defined as a rapidly developing

focal or global neurological deficit of vascular origin, lasting more than 24 hours or resulting in death,
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and is broadly categorized into ischemic and hemorrhagic subtypes, with ischemic stroke generally

representing the larger proportion of cases in most clinical populations (1).

The global burden of stroke remains substantial despite advances in acute care, neuroimaging,
secondary prevention, and rehabilitation. In Pakistan and other South Asian settings, the burden is
particularly concerning because stroke frequently occurs in the context of delayed presentation, limited
preventive screening, variable access to specialized stroke services, and a high background prevalence
of modifiable cardiometabolic risk factors. Population-level data from Pakistan have indicated a
meaningful stroke burden, while regional evidence from South-East Asia highlights the combined
influence of demographic ageing, hypertension, diabetes mellitus, tobacco exposure, obesity, physical
inactivity, dyslipidemia, environmental exposures, and uneven access to preventive care on stroke
occurrence and outcomes (2,3). Recent global analyses further suggest that although age-standardized
rates may show improvement in some regions, the absolute number of stroke cases and the disability
burden remain high, particularly in younger and middle-aged populations in settings undergoing rapid
epidemiological and lifestyle transition (4).

Stroke risk is multifactorial and includes both non-modifiable and modifiable determinants. Increasing
age, male sex in many age groups, ethnicity, family history, and genetic susceptibility are recognized
non-modifiable contributors, while hypertension, diabetes mellitus, dyslipidemia, obesity, smoking, atrial
fibrillation, ischemic heart disease, sedentary lifestyle, and unhealthy dietary patterns are potentially
modifiable targets for prevention. Hypertension is consistently regarded as the most important
modifiable risk factor because chronic elevation of blood pressure accelerates endothelial injury, arterial
remodeling, atherosclerosis, small-vessel disease, and vascular rupture, thereby increasing the risk of
both ischemic and hemorrhagic stroke (5,6). Diabetes mellitus further increases stroke risk through
chronic hyperglycemia, endothelial dysfunction, pro-inflammatory mechanisms, platelet activation, and
accelerated atherosclerosis, while dyslipidemia and obesity frequently coexist with hypertension and
diabetes and contribute to an adverse vascular-risk profile. Smoking compounds this risk by promoting
oxidative stress, vascular inflammation, thrombosis, and atherosclerotic progression (6).

Sex- and setting-related differences in stroke risk have also been reported. Men often show higher
exposure to behavioral risk factors such as smoking and unhealthy lifestyle patterns, whereas women
may experience changing vascular risk after menopause and may carry a higher cumulative burden in
older age because of greater longevity (7). Urban residence may also influence stroke risk through
changes in physical activity, diet, stress exposure, obesity, and access patterns to healthcare services,
although these mechanisms must be interpreted cautiously unless directly measured within a study.
Evidence from African, Asian, and multinational studies has repeatedly shown that hypertension,
diabetes, dyslipidemia, obesity, smoking, cardiovascular disease, and family history are common among
stroke patients and are especially relevant in low-resource settings where early detection and long-term
risk-factor control remain inconsistent (8,9). Physical activity has also emerged as an important
protective factor, with recent population-based evidence suggesting that moderate and vigorous activity
patterns are associated with lower stroke risk, whereas sedentary behavior and metabolic risk clustering
may contribute to greater vascular burden (9,10).

Although stroke epidemiology and risk factors have been widely studied globally, locally relevant
evidence from Rawalpindi and Islamabad remains limited, particularly among patients presenting with
neurological disorders in hospital and clinic settings. Most available evidence either describes broad
national patterns or focuses on selected stroke cohorts without estimating the proportion of stroke within
mixed neurological presentations. This distinction is important because neurological outpatient and
hospital populations often include patients with neuropathy, migraine, Parkinson’s disease, dementia,
epilepsy, and other disorders, and determining the frequency of stroke within this clinical denominator
can help identify the extent to which cerebrovascular disease contributes to neurological-service

demand. Furthermore, describing the distribution of common vascular and metabolic risk factors
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among confirmed stroke cases can support targeted screening, health education, secondary prevention,

and referral pathways in local clinical practice.

The present study was therefore designed to determine the frequency of stroke among adult patients
with neurological disorders attending selected hospitals and clinics in Rawalpindi and Islamabad and to
describe the distribution of common modifiable and non-modifiable risk factors among patients
identified with ischemic or hemorrhagic stroke. The study was guided by the research question: among
adult patients presenting with neurological disorders in selected healthcare facilities of Rawalpindi and
Islamabad, what is the frequency of stroke, and what is the clinical and risk-factor profile of patients
diagnosed with ischemic or hemorrhagic stroke?

MATERIALS AND METHODS

This descriptive cross-sectional study was conducted to estimate the frequency of stroke among adult
patients presenting with neurological disorders and to describe the risk-factor profile of patients
diagnosed with ischemic or hemorrhagic stroke. The cross-sectional design was selected because the
primary objective was to measure the proportion of stroke within a defined neurological-patient sample
during a fixed study period and to summarize demographic, clinical, and vascular-risk characteristics at
the time of data collection. The study was conducted over six months after approval of the research
synopsis and ethics review process, with data collected from selected hospitals and clinics in Rawalpindi
and Islamabad, including Railway General Hospital, PAF Hospital Islamabad, Doctor Therapy Clinic
Gulshan Abad, and Doctor Therapy Clinic Bahria Enclave/G-9.

The study population comprised adult patients aged 18 years or above who presented with a diagnosed
neurological disorder during the study period and were able to understand and respond to the study
questions. Participants of both sexes and from both urban and rural residential backgrounds were
considered eligible if they provided informed consent. Patients were classified according to their
documented neurological diagnosis, including stroke, neuropathy, migraine, Parkinson’s disease,
dementia, epilepsy, and other relevant neurological disorders recorded during clinical assessment or
available medical documentation. For the stroke subgroup, eligible cases included patients diagnosed
with ischemic or hemorrhagic stroke on the basis of clinical diagnosis supported by medical record
review and neuroimaging documentation where available. Patients with transient ischemic attack,
trauma-related stroke, iatrogenic stroke following major surgery, angiography, or carotid
endarterectomy, disturbed level of consciousness preventing valid response, severe cognitive
impairment preventing participation, or unwillingness to provide consent were excluded.

A sample size of 377 participants was calculated using Raosoft sample-size calculator, assuming an
expected prevalence of 50% to provide the maximum required sample under uncertainty, a 95%
confidence level, and a 5% margin of error. A non-probability convenience sampling technique was used
because eligible neurological patients were recruited from selected clinical sites during the available
data-collection period. To reduce selection inconsistency, eligible adult neurological patients attending
the selected facilities during data collection were approached, screened according to the eligibility
criteria, informed about the purpose and voluntary nature of the study, and enrolled after written
informed consent. This approach allowed estimation of the proportion of stroke within the recruited
neurological-patient sample while maintaining a consistent denominator for frequency calculation.

Data were collected using a self-structured questionnaire developed after reviewing relevant literature
and standard stroke risk-factor assessment domains, including demographic characteristics, clinical
neurological diagnosis, stroke status, stroke subtype, stroke episode history, and common vascular and
metabolic risk factors. The demographic section included age in completed years, sex, residence,
education level, and occupation. The clinical section recorded whether the participant had been
diagnosed with a neurological disorder, the type of neurological disorder, whether a physician or

healthcare professional had diagnosed stroke, the type of stroke where known or documented, and the
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number of stroke episodes. The risk-factor section recorded history of hypertension, diabetes mellitus,
heart disease, high cholesterol, obesity, smoking habit, and family history of stroke. Stroke was
operationally defined as a documented clinical diagnosis of ischemic or hemorrhagic cerebrovascular
event, while stroke subtype was categorized as ischemic or hemorrhagic according to available clinical
or imaging documentation. Recurrent stroke was recorded according to participant report and medical
record availability as one episode, two episodes, or three or more episodes.

Data collection was performed through direct participant interview and review of available medical
records. After consent, trained data collectors obtained demographic and clinical information using the
questionnaire in a private setting to maintain confidentiality. Where available, medical records were
reviewed to verify stroke diagnosis, stroke subtype, comorbidities, and relevant clinical history. Risk
factors such as hypertension, diabetes mellitus, heart disease, high cholesterol, obesity, smoking history,
and family history of stroke were recorded as present or absent based on participant report and/or
available documentation. To improve data integrity, questionnaires were checked for completeness at
the time of collection, responses were coded before entry, and identifiable information was kept separate
from the analytical dataset. Participant confidentiality was maintained by assigning codes rather than
using names in the data file.

The primary outcome variable was the frequency of stroke among recruited neurological patients,
calculated as the number of participants diagnosed with stroke divided by the total number of enrolled
neurological patients. Secondary descriptive variables included stroke subtype, number of stroke
episodes, demographic profile, and distribution of common risk factors among stroke patients. Age was
treated as a continuous variable and summarized using mean and standard deviation. Sex, residence,
education level, neurological diagnosis, stroke subtype, stroke episode category, and risk-factor variables
were treated as categorical variables and summarized using frequencies and percentages. Because the
available manuscript dataset reports risk factors only among stroke cases, these variables were
interpreted as a descriptive risk-factor profile rather than definitive statistical associations with stroke. If
complete risk-factor data for both stroke and non-stroke neurological patients are available, comparative
analysis should include chi-square test or Fisher’s exact test for categorical variables, independent-
samples t test or Mann-Whitney U test for continuous variables according to distribution, and crude
odds ratios with 95% confidence intervals for the association between individual risk factors and stroke
status. Multivariable logistic regression may be used to adjust for clinically important confounders such
as age, sex, and residence if the distribution of events and model assumptions are adequate.

Data were coded and analyzed using SPSS version 26. Descriptive statistics were used to summarize all
demographic and clinical variables. Frequencies and percentages were calculated for categorical
variables, while mean and standard deviation were calculated for age. The stroke frequency was
calculated using the full sample of 377 neurological patients as the denominator, while ischemic and
hemorrhagic stroke proportions were calculated using the stroke subgroup as the denominator. Missing
values were assessed during data cleaning, and variables with complete available data were analyzed
using valid denominators. Results were prepared in numbered tables with clear denominators to ensure
transparency and reproducibility.

Ethical approval was obtained from the institutional ethical review process of Riphah International
University and permission was obtained from the respective study settings before data collection. All
participants were informed about the purpose of the study, voluntary participation, confidentiality of
responses, and their right to withdraw from the study without penalty. Written informed consent was
obtained before enrollment. No invasive procedure was performed as part of the study. Data were stored
securely, used only for research purposes, and reported in aggregate form so that individual participants
could not be identified.



JHWCR | 2026;4(11) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 5
RESULTS

A total of 377 adult patients with neurological disorders were included in the analysis. The mean age of
the participants was 53.53 + 15.80 years. Of the total sample, 217 participants were male, representing
57.56% of the study population, while 160 were female, representing 42.44%. Urban residents accounted
for 236 participants, corresponding to 62.60%, whereas 141 participants, corresponding to 37.40%, were
from rural areas. The educational profile showed that secondary education was the most frequently
reported category, followed by primary education, higher education, and no formal education.

Table 1. Demographic Characteristics of the Study Participants (N = 377)

Variable Category / Statistic n % 95% CI
Age, years Mean + SD 377 5353 +15.80

Gender Male 217  57.56 52.52-62.45
Gender Female 160 4244 37.55-47.48
Residence Urban 236 62.60 57.61-67.33
Residence Rural 141 37.40 32.67-42.39
Education level No formal education 34 9.02

Education level Primary education 94 24.93

Education level Secondary education 160 4244

Education level Higher education 89 23.61

The distribution of neurological diagnoses showed that stroke was the most frequently recorded
neurological disorder in the sample. Among 377 participants, 149 were diagnosed with stroke, giving a
stroke frequency of 39.52% with a 95% confidence interval of 34.72% to 44.54%. Neuropathy was the
second most frequent diagnosis, observed in 124 participants or 32.89%, followed by migraine in 79
participants or 20.95%. Parkinson’s disease, dementia, and epilepsy were less frequent, accounting for
3.45%, 1.86%, and 1.33% of the sample, respectively. These findings indicate that cerebrovascular disease
represented the largest diagnostic category among the recruited neurological patients.

Table 2. Distribution of Neurological Disorders Among Study Participants (N = 377)

Neurological Diagnosis n % 95% CI
Stroke 149 39.52 34.72-44.54
Neuropathy 124 32.89 28.34-37.79
Migraine 79 20.95 17.15-25.35
Parkinson’s disease 13 3.45 2.03-5.81
Dementia 7 1.86 0.90-3.78
Epilepsy 5 1.33 0.57-3.07
Total 377 100.00 —

Among the 149 participants diagnosed with stroke, ischemic stroke was the predominant subtype.
Ischemic stroke was documented in 105 patients, representing 70.47% of stroke cases, while
hemorrhagic stroke was documented in 44 patients, representing 29.53%. The 95% confidence interval
for ischemic stroke was 62.70% to 77.21%, indicating that approximately two-thirds to three-quarters of
stroke cases in this clinical sample were ischemic in nature. Hemorrhagic stroke represented nearly one-
third of stroke cases, with a 95% confidence interval of 22.79% to 37.30%.

Table 3. Stroke Subtypes Among Patients Diagnosed With Stroke (n = 149)

Stroke Subtype n % 95% CIL
Ischemic stroke 105 7047 62.70-77.21
Hemorrhagic stroke 44 29.53 22.79-37.30
Total 149 100.00 —

Regarding stroke episode history, most stroke patients reported a single stroke episode. Of the 149 stroke
patients, 117 had experienced stroke once, representing 78.52% of the stroke subgroup. Twenty-eight
patients, representing 18.79%, reported two stroke episodes, while four patients, representing 2.68%,
reported three or more episodes. These findings suggest that although first-ever stroke was the dominant

presentation, approximately one in five stroke patients had a history of recurrent stroke episodes.



JHWCR | 2026;4(11) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 6

Table 4. Number of Stroke Episodes Among Patients Diagnosed With Stroke (n = 149)

Number of Stroke Episodes n % 95% CI
One episode 117 78.52 71.26-84.36
Two episodes 28 18.79 13.33-25.82
Three or more episodes 4 2.68 1.05-6.70
Total 149 100.00 —

The distribution of vascular and metabolic risk factors among stroke patients showed a high burden of
modifiable risk factors. Hypertension was the most frequently reported risk factor, present in 120 of 149
stroke patients, corresponding to 80.54% with a 95% confidence interval of 73.45% to 86.09%. Obesity
was present in 87 patients, representing 58.39%, while diabetes mellitus was present in 84 patients,
representing 56.38%. A family history of stroke was reported by 66 patients, corresponding to 44.30%.
Smoking history was present in 53 patients, corresponding to 35.57%, while high cholesterol and heart
disease were reported in 30.20% and 28.19% of stroke patients, respectively. The corrected percentage
for patients without smoking history was 64.43%, replacing the previously inconsistent value.

Table 5. Risk-Factor Profile Among Patients Diagnosed With Stroke (n = 149)

Risk Factor Present, n (%) 95% CI for Present (%) Absent, n (%) 95% CI for Absent (%)
Hypertension 120 (80.54) 73.45-86.09 29 (19.46) 13.91-26.55
Diabetes mellitus 84 (56.38) 48.35-64.08 65 (43.62) 35.92-51.65
Heart disease 42 (28.19) 21.58-35.89 107 (71.81) 64.11-78.42
High cholesterol 45 (30.20) 23.40-37.99 104 (69.80) 62.01-76.60
Obesity 87 (58.39) 50.36-66.00 62 (41.61) 34.00-49.64
Smoking history 53 (35.57) 28.33-43.53 96 (64.43) 56.47-71.67
Family history of stroke 66 (44.30) 36.56-52.32 83 (55.70) 47.68-63.44

*Association testing was not performed because the available aggregated manuscript data report risk
factors only among stroke patients. To calculate p-values, odds ratios, or adjusted associations, the same
risk-factor variables must be available for both stroke and non-stroke neurological participants.

Stroke Burden and Vascular Risk Profile Among Neurological Patients
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Figure 1 Stroke Burden and Vascular Risk Profile Among Neurological Patients

The panelled figure shows that stroke constituted the largest diagnostic category among neurological
presentations, accounting for 149 of 377 cases (39.52%), followed by neuropathy (32.89%) and migraine
(20.95%). Within the stroke subgroup, ischemic stroke predominated at 105 of 149 cases (70.47%; 95%
CI: 62.70-77.21), while hemorrhagic stroke accounted for 44 cases (29.53%; 95% CI: 22.79-37.30). Most
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stroke patients reported a single episode (117/149; 78.52%), although recurrent stroke was present in 32
patients (21.47%). The vascular risk-factor gradient demonstrated a high modifiable-risk burden, led by
hypertension (120/149; 80.54%), obesity (87/149; 58.39%), and diabetes mellitus (84/149; 56.38%),
indicating that cardiometabolic risk clustering is clinically prominent among stroke cases in this
neurological-patient sample.

Overall, the results show that stroke accounted for 149 of 377 neurological presentations, giving a
frequency of 39.52% in the recruited clinical sample. Ischemic stroke was the dominant subtype,
affecting 105 of 149 stroke patients, while hemorrhagic stroke accounted for 44 cases. The burden of
modifiable risk factors among stroke patients was high, particularly hypertension, obesity, and diabetes
mellitus, which were present in 80.54%, 58.39%, and 56.38% of stroke cases, respectively. Because the
current dataset does not provide risk-factor frequencies among the 228 non-stroke neurological patients,
these findings should be interpreted as a descriptive risk-factor profile among stroke cases rather than
statistical evidence of independent association with stroke.

DISCUSSION

The present study estimated the frequency of stroke among adult patients presenting with neurological
disorders in selected hospitals and clinics of Rawalpindi and Islamabad and described the clinical and
vascular risk-factor profile of patients diagnosed with ischemic or hemorrhagic stroke. Stroke was the
most frequent neurological diagnosis in the recruited clinical sample, accounting for 149 of 377
participants, corresponding to a frequency of 39.52% with a 95% confidence interval of 34.72% to 44.54%.
This finding indicates that cerebrovascular disease represented a substantial proportion of neurological
presentations in the included healthcare settings. Although this estimate should not be interpreted as a
community prevalence because the study was facility-based and used non-probability sampling, it
highlights the prominent contribution of stroke to neurological service demand in the local clinical
context. The finding is consistent with broader evidence showing that stroke remains a leading cause of
neurological morbidity, long-term disability, and healthcare burden, particularly in low- and middle-
income settings where preventive screening and risk-factor control remain uneven (2,3).

Ischemic stroke was the predominant subtype in the present study, observed in 105 of 149 stroke patients,
representing 70.47%, while hemorrhagic stroke accounted for 44 patients, representing 29.53%. This
distribution is broadly consistent with the established pattern that ischemic stroke is usually more
common than hemorrhagic stroke in most clinical and population-based datasets, although the
proportion of hemorrhagic stroke may be relatively higher in some Asian and low-resource settings
because of uncontrolled hypertension, delayed diagnosis, and limited preventive care (1,3). The observed
hemorrhagic proportion of nearly one-third of stroke cases is therefore clinically relevant and reinforces
the importance of early detection and sustained management of blood pressure in high-risk adults. The
predominance of ischemic stroke also supports the need for systematic identification of metabolic,
cardiac, and lifestyle-related risk factors, including diabetes mellitus, dyslipidemia, obesity, smoking, and
heart disease, because these factors contribute to atherosclerotic and thromboembolic vascular
mechanisms (5,6).

Most patients with stroke in this study reported a single stroke episode, with 117 of 149 cases representing
one-time stroke events. However, 28 patients reported two episodes and four patients reported three or
more episodes, indicating that recurrent stroke affected 32 of 149 stroke patients, or approximately
21.47% of the stroke subgroup. This recurrent burden is clinically important because secondary
prevention after an index stroke is a major determinant of long-term outcomes. Previous multicenter
evidence has shown that recurrent stroke is commonly linked with persistent or inadequately controlled
vascular risk factors, including hypertension, diabetes mellitus, dyslipidemia, and family history of
cardiovascular disease (8). In the present study, recurrence could not be modeled statistically because

individual-level comparative data were not available; nevertheless, the observed proportion of patients
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with repeated events suggests a need for structured follow-up, medication adherence support, lifestyle

counseling, and rehabilitation-linked risk-factor surveillance after the first stroke event.

Hypertension was the most frequent risk factor among stroke patients, present in 120 of 149 cases,
corresponding to 80.54%. This high proportion is clinically meaningful because hypertension is
consistently recognized as the most important modifiable risk factor for both ischemic and hemorrhagic
stroke. Chronic elevation of blood pressure contributes to endothelial injury, arterial stiffness,
atherosclerosis, small-vessel disease, and vessel rupture, thereby increasing the likelihood of cerebral
infarction and intracerebral hemorrhage (5,6). In the local context, the high frequency of hypertension
among stroke patients may reflect delayed screening, poor treatment adherence, inadequate lifestyle
modification, excessive dietary salt intake, obesity, and limited long-term follow-up. The finding supports
the practical need for routine blood-pressure screening among neurological patients, especially those
with headache, dizziness, weakness, neuropathic complaints, or prior vascular history, because early
recognition and control of hypertension may reduce both first-ever and recurrent stroke risk.

Diabetes mellitus and obesity were also highly prevalent among stroke patients, affecting 84 of 149
patients and 87 of 149 patients, respectively. These findings indicate that cardiometabolic risk clustering
was common within the stroke subgroup. Diabetes mellitus increases vascular risk through chronic
hyperglycemia, endothelial dysfunction, oxidative stress, platelet activation, inflammation, and
accelerated atherosclerosis, while obesity contributes indirectly through hypertension, insulin resistance,
dyslipidemia, and systemic inflammation (6). The close numerical proximity of obesity and diabetes in
this study suggests that metabolic health should be treated as a core component of stroke prevention in
neurological settings rather than as a separate chronic-disease concern. Although the present analysis
cannot determine whether obesity or diabetes independently increased the odds of stroke because non-
stroke comparator risk-factor data were unavailable, their high frequency among stroke cases identifies
them as important targets for clinical counseling and integrated prevention services.

Smoking history was present in 53 of 149 stroke patients, representing 35.57%, while high cholesterol
and heart disease were reported in 45 and 42 patients, respectively. Smoking contributes to stroke
pathophysiology through endothelial dysfunction, inflammation, thrombosis, increased blood viscosity,
and progression of atherosclerosis (6). Dyslipidemia and heart disease further increase the risk of
ischemic stroke through plaque formation, arterial narrowing, cardiac embolism, and impaired vascular
integrity. The frequency of family history of stroke was also notable, reported by 66 of 149 patients, or
44.30%, suggesting that inherited susceptibility, shared environmental exposure, and family-level
lifestyle patterns may contribute to the observed risk profile. These findings support a prevention model
that combines individual clinical screening with family-based education regarding blood pressure
control, diabetes prevention, smoking cessation, healthy diet, physical activity, and early recognition of
stroke warning signs.

The demographic pattern showed a greater proportion of males than females in the total neurological
sample, with males accounting for 57.56% of participants. Male predominance in stroke-related clinical
samples has been reported in several previous studies and may reflect higher exposure to behavioral
risks such as smoking, occupational stress, lower preventive healthcare use, or differences in vascular
biology across age groups (7). However, the present study did not provide stroke-specific sex-stratified
risk estimates; therefore, sex differences cannot be interpreted as an independent association with stroke.
Urban residents accounted for 62.60% of the total sample, which may reflect the catchment population
and accessibility of the selected hospitals and clinics rather than a true urban excess of stroke burden.
Urbanization may plausibly contribute to sedentary lifestyle, dietary transition, obesity, diabetes,
hypertension, and stress exposure, but these mechanisms require direct measurement before being
considered study findings (3,10).

The study has several strengths. It addresses a locally relevant clinical question, uses a clearly defined
neurological-patient denominator after revision, and provides a practical description of stroke frequency
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and risk-factor distribution in healthcare settings of Rawalpindi and Islamabad. The findings are useful
for clinicians, physiotherapists, rehabilitation professionals, and primary-care teams because they show
that stroke forms a large part of neurological caseload and that most stroke patients carry multiple
modifiable vascular and metabolic risks. The inclusion of stroke subtype and episode history also
improves clinical interpretability because it distinguishes ischemic from hemorrhagic stroke and
identifies a meaningful proportion of recurrent events.

The findings should be interpreted within important limitations. The study was conducted in selected
healthcare facilities and used non-probability convenience sampling, which limits generalizability to the
wider population of Rawalpindi, Islamabad, or Pakistan. Risk factors were reported only within the stroke
subgroup in the available aggregate dataset, so the study cannot establish independent associations
between risk factors and stroke without comparable data from non-stroke neurological participants.
Some variables, including physical activity, diet, socioeconomic status, medication adherence, alcohol
use, atrial fibrillation, stroke severity, disability level, treatment history, and rehabilitation outcomes,
were not reported in sufficient detail. Diagnosis and risk-factor classification relied partly on participant
report and available medical documentation, which may introduce recall or information bias. Despite
these limitations, the study provides useful descriptive evidence that can inform future analytical studies
with larger samples, standardized diagnostic verification, comparator groups, and multivariable
modeling,

Overall, the study suggests that stroke is a major neurological presentation in the selected clinical
settings and that patients with stroke frequently present with modifiable vascular and metabolic risk
factors, particularly hypertension, obesity, and diabetes mellitus. These findings support the need for
routine vascular-risk screening in neurological clinics, improved patient education, early referral
pathways, and structured secondary prevention after stroke. Future research should collect complete
risk-factor data for both stroke and non-stroke neurological patients so that crude and adjusted
associations can be estimated using odds ratios, confidence intervals, and multivariable regression
models.

CONCLUSION

Stroke was the most frequent neurological disorder identified in this facility-based sample from
Rawalpindi and Islamabad, affecting 149 of 377 adult neurological patients, with ischemic stroke
accounting for most cases. The stroke subgroup showed a high burden of modifiable vascular and
metabolic risk factors, particularly hypertension, obesity, and diabetes mellitus, while recurrent stroke
episodes were also present in approximately one-fifth of stroke patients. These findings emphasize the
need for systematic screening, early diagnosis, sustained risk-factor control, smoking cessation support,
lifestyle counseling, and rehabilitation-linked secondary prevention services in neurological and
primary-care settings. Because the available analysis was descriptive, the findings should be interpreted
as a clinical risk-factor profile rather than proof of independent association, and future studies should
include comparator data from non-stroke neurological patients to determine adjusted predictors of
stroke.
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