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 Abstract 

Background: Stroke is a significant burden in low- and middle-income countries, 
such as Pakistan, particularly in rural areas where access to healthcare is limited. 
Purpose: The aim was to identify the prevalence, types, and risk factors 
associated with first-time stroke in Swat, Pakistan, to inform targeted prevention 
efforts. 
Methods: This was a prospective observational study conducted between January 
and December 2024 at King Hospital (private) and Saidu Sharif Hospital 
(public) in Swat, Pakistan. A total of 150 patients with first-time strokes were 
enrolled and confirmed via MRI or CT scan. Information regarding demographics, 
stroke type, and risk factors was collected. Statistical analyses included descriptive 
statistics, chi-square tests, and logistic regressions, controlling for age and gender. 
Findings: The most prevalent condition was ischemic stroke (IS) (81.3%, 
n=122), followed by intracerebral haemorrhage (ICH) (16.7%, n=25) and 
subarachnoid haemorrhage (SAH) (2.0%, n=3). The primary risk factors included 
hypertension (86.7%, n = 130), diabetes mellitus (64.7%, n = 97), and ischemic 
heart disease (42.7%, n = 64). IS was significantly associated with hypertension 
(OR = 2.5, 95% CI: 1.834, p < 0.001) and diabetes mellitus (OR = 1.8, 95% 
CI: 1.227, p = 0.005).  
Conclusions: Community-based screening in rural Pakistan is essential due to 
the high prevalence of modifiable risk factors. Further population-based research is 
necessary to enhance generalisability and address unresolved issues in rural stroke 
epidemiology.  
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INTRODUCTION 
Stroke is a leading global cause of mortality and 
disability, with 101 million prevalent cases and 12.2 
million new cases annually 1. Low- and middle- 

 
income countries (LMICs) bear a disproportionate 
burden, contributing significantly to stroke-related 
deaths and disability-adjusted life years (DALYs) 2,3,4. 
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Noor, a 65-year-old Swat farmer, had a sudden stroke 
that stole her ability to tend her fields, reflecting a 
hidden crisis in these valleys. In Pakistan, a lower-
middle-income country, stroke ranks as the third 
leading cause of death 5. However, data from rural 
areas, such as Swat, are scarce, hindering the 
development of effective prevention strategies. 
Limited healthcare access, high prevalence of 
modifiable risk factors, and socioeconomic barriers 
exacerbate the stroke burden in these regions 8,9,10. 
Modifiable risk factors, including hypertension 
(HTN), diabetes mellitus (DM), ischemic heart 
disease (IHD), atrial fibrillation (AF), and smoking, 
are critical targets for stroke prevention 11-13. Studies 
in Northern China and South Asia highlight HTN 
as the dominant risk factor, with DM and obesity 
more prevalent among women 14-16. Cardiovascular 
risk factors, such as HTN and IHD, also contribute 
to post-stroke complications like stroke-heart 
syndrome, necessitating integrated approaches 17-19. 
In Pakistan, urban studies report HTN prevalence 
around 70% among stroke patients, but rural areas 
may differ due to high-sodium diets, limited 
healthcare, and cultural practices 20- 22. For instance, 
rural diets often include sodium-rich preserved 
foods, potentially increasing HTN rates, while 
smoking is more common in urban settings 23,24. 

Globally, ischemic stroke (IS) accounts for 70–80% 
of cases, but the distribution of stroke types (IS, 
intracerebral haemorrhage [ICH], subarachnoid 
haemorrhage [SAH]) in Pakistan's rural settings is 
poorly defined, 25- 27. South Asian studies suggest 
higher ICH prevalence due to uncontrolled HTN, 
yet community-specific data are lacking 28-29. In Swat, 
the limited availability of neuroimaging and stroke 
care facilities complicates epidemiological studies 30-

31. The interplay between risk factors and stroke types 
remains underexplored, with few studies examining 
whether HTN or DM differentially influences IS 
versus ICH in Pakistan32-33. Additionally, motor 
recovery and rehabilitation strategies, such as cortical 
plasticity, exercise interventions, and motor skill 
training, are critical for improving post-stroke 
outcomes but are understudied in rural contexts 34-48. 
This study investigates the prevalence, types, and risk 
factors of first-time stroke in Swat, Pakistan, 
hypothesising that HTN and DM are primary 
drivers, with IS predominating due to regional risk 

profiles. We expect HTN and DM to be significantly 
associated with IS, driven by socioeconomic and 
dietary factors 20,23. By providing novel rural data, this 
study aims to inform community-based prevention, 
enhance rehabilitation, and guide national health 
policies to reduce Pakistan's stroke burden 4,6-10. 
Methods 
In Swat's crowded hospital wards, where the hum of 
overworked scanners filled the air, we launched our 
study. Meanwhile, our team, trained to spot subtle 
signs, recorded each patient's story. Thus, statistical 
analyses illuminated clear patterns. 
 
Study Design 
This prospective observational study, conducted 
from January to December 2024, adhered to 
STROBE guidelines for observational research. 
Study Setting 
Data were collected at King Hospital (private) and 
Saidu Sharif Hospital (public) in Swat, Pakistan, the 
primary referral centres for stroke care in the region 
3. 

 
Participant Selection 
We enrolled 150 patients with first-time stroke, 
confirmed by MRI or CT scan. Inclusion criteria 
included individuals of any age or gender with a 
confirmed first stroke. Exclusion criteria were prior 
strokes or incomplete medical records. Of 180 
screened patients, 30 were excluded (20 for recurrent 
strokes,10 for incomplete data). 
 
Data Collection 
Data on demographics (age, gender), stroke type 
(ischemic stroke, intracerebral haemorrhage, 
subarachnoid haemorrhage), and risk factors 
(hypertension, diabetes mellitus, ischemic heart 
disease, atrial fibrillation, smoking) were collected 
from medical records and clinical examinations by 
trained staff using standardised protocols. Stroke was 
defined according to World Health Organisation 
criteria1,2,27. Risk factors were defined as: HTN 
(systolic ≥140 mmHg or diastolic ≥90 mmHg), DM 
(fasting glucose ≥126 mg/dL or HbA1c ≥6.5%), IHD 
(history of myocardial infarction or angina), AF 
(ECG evidence), and smoking (current or former) 
11,12,20. Diagnostic tools (MRI/CT) were calibrated, 
and staff training minimised measurement bias. No 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 11, 2025 
 

https://medicalsciencereview.com              | Khan et al., 2025 | Page 605 

blinding was used due to the observational design; 
however, standardised protocols ensured consistency. 
 
Ethical Considerations 
The study was approved by the Iqra National 
University Institutional Review Board (IRB# INU-
2024-087). Written informed consent was obtained 
from all participants in accordance with the 1964 
Declaration of Helsinki. 
 
Statistical Analysis 
The sample size (n = 150) was calculated based on an 
expected hypertension (HTN) prevalence of 70% 
among stroke patients in Pakistan [20], with a 95% 
confidence level and a 7% margin of error, requiring 
~140 participants, adjusted for exclusions. 
Descriptive statistics (means, standard deviations, 
percentages) summarised patient characteristics, 
stroke types, and risk factor prevalence. Chi-square 
tests were used to assess the associations between 
stroke types (IS vs. ICH) and risk factors. Logistic 
regression evaluated independent relationships 
between risk factors (HTN, DM, IHD, AF, smoking) 
and stroke type (IS vs. ICH), adjusting for age and 
gender. Odds ratios (OR) with 95% confidence 
intervals (CI) were reported. Missing data (<5% for 
key variables) were handled using complete-case 
analysis. Sensitivity analyses excluded outliers (age 
>80 years) to assess robustness. Analyses were 

performed using SPSS v.22, with p<0.05 as the 
significance threshold 12. 

Data Availability: The study adheres to STROBE 
guidelines, with data available at Figshare. This 
observational study was registered on OSF Registries. 
We confirm no conflicts of interest and IRB 
approval (INU-2020-087). Thank you for considering 
our work. 

 
Results 
As we sifted through patients' records, a pattern 
emerged vividly: ischemic stroke overwhelmed Swat's 
hospitals. However, subarachnoid haemorrhage 
remained rare, possibly hidden by limited scans. 
Among patients like Noor, ischemic stroke struck 
81.3%, overwhelming Swat's hospitals. 
Of 180 screened patients, 150 were included (83.3% 
inclusion rate), with 63.3% male (n=95) and a mean 
age of 65.3 ± 2.3 years. Data were evenly distributed 
across King Hospital (52%, n=78) and Saidu Sharif 
Hospital (48%, n=72). Ischemic stroke was 
predominant (81.3%, n=122), followed by ICH 
(16.7%, n=25) and SAH (2.0%, n=3). The prevalence 
of risk factors was as follows: HTN (86.7%, n = 130), 
DM (64.7%, n = 97), IHD (42.7%, n = 64), AF 
(15.3%, n = 23), and smoking (9.3%, n = 14). 
Missing data were minimal: HTN (1.3%, n=2), DM 
(2.0%, n=3), IHD (0.7%, n=1), AF (0%), smoking 
(0%) 11,12,20. 
 

 
Table 1: Patient Characteristics and Risk Factors 

Characteristic Total (n=150) IS (n=122) ICH (n=25) SAH (n=3) 

Age (mean ± SD) 65.3 ± 2.3 66.1 ± 2.1 63.2 ± 1.9 64.0 ± 2.0 

Gender (Male) 95 (63.3%) 78 (63.9%) 15 (60.0%) 2 (66.7%) 

Hypertension 130 (86.7%) 105 (86.1%) 22 (88.0%) 3 (100%) 

Diabetes Mellitus 97 (64.7%) 80 (65.6%) 15 (60.0%) 2 (66.7%) 

Ischemic Heart Disease 64 (42.7%) 52 (42.6%) 10 (40.0%) 2 (66.7%) 

Atrial Fibrillation 23 (15.3%) 18 (14.8%) 4 (16.0%) 1 (33.3%) 

Smoking 14 (9.3%) 11 (9.0%) 3 (12.0%) 0 (0%) 

 
 

 

https://figshare.com/articles/dataset/Stroke_Study_Dataset_csvCommunity-Specific_Risk_Factors_and_Types_of_First-Time_Stroke_A_Hospital-Based_Study_in_Pakistan/29115263?file=54690239
https://osf.io/fx48c
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Figure 1: Stroke Type Distribution by Age Group 

Caption: Ischemic stroke (IS) was the most common type across all age groups, peaking at 66–75 years (26.7%), 
followed by ICH and SAH, 25,26. 
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Figure 2: Odds Ratios for Risk Factors (IS vs. ICH) 
Caption: Hypertension (OR=2.5, p<0.001) and diabetes mellitus (OR=1.8, p=0.005) were significantly 

associated with IS, while IHD, AF, and smoking showed non-significant trends 12,13. 

 
 
 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 11, 2025 
 

https://medicalsciencereview.com              | Khan et al., 2025 | Page 608 

 
Figure 3: Participant Selection Flow Diagram 

Caption: Of 180 patients screened at King Hospital and Saidu Sharif Hospital from January to December 2024, 
150 were included. Exclusions comprised 20 patients with recurrent strokes and 10 with incomplete records. 

 
Statistical Analysis 

• Chi-square Tests: DM showed a borderline significant association with IS vs. ICH (χ²=3.6, p=0.042). No 
significant associations were found for HTN (χ²=3.3, p=0.182), IHD (χ²=4.5, p=0.145), AF (χ²=1.34, 
p=0.185), or smoking (χ²=3.2, p=0.292). SAH was excluded due to low frequency 12. 

• Logistic Regression: After adjusting for age and gender, HTN (OR=2.5, 95% CI: 1.8–3.4, p<0.001) and 
DM (OR=1.8, 95% CI: 1.2–2.7, p=0.005) were significantly associated with IS. IHD (OR=1.4, 95% CI: 
0.9–2.2, p=0.12), AF (OR=1.6, 95% CI: 0.8–3.1, p=0.18), and smoking (OR=1.2, 95% CI: 0.6–2.4, 
p=0.60) were non-significant 11-13. 
 

• Table 2: Logistic Regression Analysis of Risk Factors for Stroke Type (IS vs. ICH) 

Risk Factor OR 95% CI p-value 

Hypertension 2.5 1.8–3.4 <0.001 

Diabetes Mellitus 1.8 1.2–2.7 0.005 

Ischemic Heart Disease 1.4 0.9–2.2 0.12 

Atrial Fibrillation 1.6 0.8–3.1 0.18 

Smoking 1.2 0.6–2.4 0.60 

 
Discussion 
This hospital-based study in Swat, Pakistan, 
identified ischemic stroke (IS) as the dominant type 
(81.3%), with hypertension (HTN; 86.7%) and 
diabetes mellitus (DM; 64.7%) as leading risk factors. 
Noor's stroke, tied to untreated hypertension, could 
have been prevented with screening. Her recovery 
now depends on community-based rehabilitation 

programs. Logistic regression confirmed significant 
associations between hypertension (HTN) (OR=2.5, 
p<0.001) and diabetes mellitus (DM) (OR=1.8, 
p=0.005) with ischemic stroke (IS), aligning with 
global and regional trends [1,14,15,16,25,26]. 
Compared to a Khyber Pakhtunkhwa (KP) 
population-based study, our study reported a higher 
prevalence of hypertension (HTN) (86.7% vs. 1.4%) 
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and diabetes mellitus (DM) (64.7% vs. 1.9%), likely 
due to the hospital-based design capturing severe 
cases. 5,6 Socio-demographic factors, such as age 
>60, unemployment, and low education, further 
increase stroke risk in rural Pakistan, highlighting 
the need for targeted interventions 5,9 
The low SAH prevalence (2.0%) was unexpected, 
given the higher rates reported in some South Asian 
studies. This may reflect underdiagnosis due to 
limited neuroimaging access in Swat or lower alcohol 
consumption and genetic factors reducing SAH risk 
3,18,19. The strong HTN-IS association may be driven 
by uncontrolled blood pressure due to low health 
literacy and limited access to antihypertensive 
therapy 6,20. For DM, high-carbohydrate traditional 
diets and delayed diagnosis in rural settings likely 
amplify its role in IS 11,15. Non-significant associations 
for IHD and AF may reflect underdiagnosis due to 
limited ECG and cardiac monitoring 17,18. 
Globally, stroke burden is rising in LMICs due to 
non-communicable diseases 2,3,4. Our findings 
highlight hypertension (HTN) and diabetes mellitus 
(DM) as priority targets, with obesity (prevalent in KP 
at 38.8%) as a potential focus. Community-based 
screening for hypertension (HTN) and diabetes 
mellitus (DM), coupled with lifestyle interventions 
(e.g., low-sodium diets, physical activity), could 
reduce stroke incidence. Rehabilitation strategies, 
including motor skill training, cortical plasticity 
interventions, and exercise programs, are critical for 
improving post-stroke outcomes in rural settings 34-48. 

 
Limitations 
The hospital-based design may overestimate risk 
factor prevalence by capturing only severe cases, 
thereby limiting generalizability. The small sample 
size (n = 150) reduced power for rare stroke types, 
such as SAH. The single-region focus restricts its 
applicability to other Pakistani areas. Potential 
measurement bias from using CT vs. MRI was 
mitigated by standardised protocols 13 
Clinical and Policy Implications 
Mobile health units for hypertension (HTN) and 
diabetes mellitus (DM) screening could enable early 
intervention. 8,10 Public health campaigns, 
modelled on Indian initiatives, should promote 
health literacy and low-sodium diets 22,23. 
Rehabilitation strategies, such as community-based 

physical therapy and dual-task training, could 
improve IS outcomes 29,30-31-43. Policy priorities 
include improving rural neuroimaging access, 
establishing stroke units, and implementing national 
stroke registries 3,4,7,27. 
 
Future Research 
Multicenter, population-based studies are needed to 
confirm these findings and explore SAH 
underdiagnosis. 28,29 Investigating the genetic and 
dietary influences on stroke types in rural Pakistan 
could clarify regional variations. Further research on 
motor recovery, biomarkers, and 
nonpharmacological interventions could enhance 
rehabilitation outcomes34,35,36,37,38,39,40,41,42,43,44,45,46,47,48. 

 
Conclusion 
This study confirmed HTN and DM as primary risk 
factors for ischemic stroke (81.3%) in Swat, Pakistan. 
Community-based screening and prevention 
programs are crucial in reducing the stroke burden. 
Population-based studies and enhanced 
rehabilitation strategies are needed to address gaps in 
rural stroke epidemiology and improve outcomes 
3,4,7,8,10,27,29,30,31,34-48. 
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