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Abstract
Introduction
Atrial fibrillation (AF) is a common type of heart rhythm disorder that considerably elevates the risk of
stroke. Identifying risk factors and their association with stroke in AF patients is essential for effective
prevention strategies.

Methodology
This cross-sectional study was conducted at the Cardiology Department of Khyber Teaching Hospital,
Peshawar, Pakistan, from October 2024 to March 2025. A total of 345 patients with diagnosed AF were
enrolled using a non-probability purposive sampling technique. The CHA₂DS₂-VASc (Congestive heart
failure, Hypertension, Age ≥75 years, Diabetes Mellitus, Prior Stroke or transient ischemic attack (TIA) or

thromboembolism, Vascular disease, Age 65-74 years, Sex category) score was used to assess stroke risk, and
associations with various risk factors were analyzed using the Chi-square test.

Results
Stroke or transient ischemic attack (TIA) was reported in 13% of patients. Significant associations were
found between stroke risk and smoking, obesity, chronic kidney disease, thyroid disease, and physical
inactivity. No significant correlation was found with alcohol consumption, likely due to cultural and
religious practices.

Conclusion
This study highlights a notable stroke prevalence among AF patients and underscores the importance of
managing modifiable risk factors to reduce stroke risk.

Categories: Neurology, Cardiology, Internal Medicine
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Introduction
It is estimated that approximately 33 million individuals globally are affected by atrial fibrillation (AF) [1,2].
The actual number of cases may be higher, as many individuals remain unaware of their atrial fibrillation
until symptoms appear or they experience complications such as ischemic stroke or systemic
thromboembolism. The growing prevalence of AF is largely attributed to an aging population and the rising
incidence of risk factors like hypertension, diabetes, obesity, and alcohol use [3].

Stroke represents one of the most serious complications associated with atrial fibrillation (AF).
Approximately one-quarter of all ischemic strokes are of cardioembolic origin, with AF being the leading
underlying cause [4]. The risk of stroke specifically linked to atrial fibrillation rises with advancing age, in
contrast to other risk factors like hypertension, which do not show the same age-related increase [5].

Individuals with atrial fibrillation (AF) often experience bothersome symptoms due to hemodynamic
irregularities; however, the most significant concern is the elevated risk of cerebrovascular events such as
transient ischemic attacks (TIA) and ischemic strokes. AF contributes to this risk by promoting thrombus
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formation within the left atrium. If these clots become dislodged, they can travel to the brain and block
cerebral blood flow, resulting in a thromboembolic stroke [6].

Identifying atrial fibrillation is crucial for preventing stroke, as the use of anticoagulant therapy has been
proven to reduce the risk of stroke in patients with AF [7]. Studies have shown that antiplatelet therapy
cannot serve as an effective substitute for appropriate anticoagulation in patients with atrial fibrillation [8].
In individuals who do not have atrial fibrillation, stroke prevention, when needed, typically involves the use
of antiplatelet medications [9].

The decision to initiate anticoagulation in atrial fibrillation is typically based on clinical risk assessment
tools such as the CHA₂DS₂-VASc (Congestive heart failure, Hypertension, Age ≥75 years, Diabetes Mellitus,
Prior Stroke or TIA or thromboembolism, Vascular disease, Age 65-74 years, Sex category) score. This
scoring system takes into account factors like heart failure, hypertension, age (categorized into two groups),
diabetes, previous stroke, vascular disease, and sex. The presence of one or more of these risk factors
generally supports the use of oral anticoagulant therapy [10].

A study was conducted in Pakistan, which showed a stroke prevalence of 1.2% [11].

The objective of this study is to assess the prevalence of stroke in patients with atrial fibrillation and to
evaluate the association between stroke risk and various contributing risk factors within this population.

Materials And Methods
This cross-sectional study was conducted over a six-month period, from October 2024 to March 2025, in the
Cardiology Department of Khyber Teaching Hospital, Peshawar. Approval for the study was secured from
two primary institutional authorities: the Ethical Review Committee of Khyber Medical College, Peshawar,
and the Office of the Medical Director at Khyber Teaching Hospital.

A non-probability purposive sampling technique was used for data collection. Patients diagnosed with atrial
fibrillation who visited the cardiology ward or outpatient department of Khyber Teaching Hospital during the
study period and provided informed consent were included. Individuals who did not meet these criteria were
excluded. In total, 345 participants fulfilling the inclusion criteria were enrolled in the study.

Stroke was defined based on a prior confirmed diagnosis, verified through hospital records and imaging
reports. In cases where documentation was unavailable, clinical history was considered. Obesity was
assessed by calculating body mass index (BMI), and those with a BMI greater than 30 were classified as
obese. The presence of chronic kidney disease (CKD) and thyroid disorders was confirmed through review of
the patients’ existing medical records. 

Data analysis
SPSS (Statistical Package for the Social Sciences) 22 software (IBM Corp., Armonk, USA) was utilized to
perform statistical analysis on the collected data. The CHA₂DS₂-VASc score was used to assess the stroke
risk of patients with atrial fibrillation. The Chi-square test was applied to determine the statistical
significance of associations between various stroke risk factors and stroke risk levels among the participants.
The chi-square test was considered significant when the p-value was less than 0.05. Data was presented in
the form of frequency tables.

Results
A total of 345 patients diagnosed with atrial fibrillation were included in the study. These patients were
either admitted to the cardiology ward or attended the cardiology outpatient department at Khyber Teaching
Hospital during the study period and provided informed consent to participate. Most of the participants were
male, comprising 264 individuals (76.52%) of the sample, whereas females made up 81 participants (23.48%).
Most of the patients were under 65 years of age, with a smaller proportion aged between 65 and 74 years,
and a few aged above 75 years. The detailed age distribution of the study population is presented in Table 1.
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Age Frequency (n) Percentage (%)

<65 years 288 83.5

65-74 years 51 14.8

>75 years 6 1.7

Total 345 100

TABLE 1: Age-wise distribution

When patients were asked about their educational background, the majority, 201 (58.25%), reported
having no formal education. The detailed distribution of education levels among the participants is provided
in Table 2.

   Categories
                Participants’ Gender

Total
Male n (%) Female n (%)

Education of Participants

Primary 38 (11.01) 7 (2.03) 45

Secondary 40 (11.59) 28 (8.12) 68

Tertiary 20 (5.79) 11 (3.19) 31

 Uneducated 166 (48.11) 35 (10.14) 201

TABLE 2: Education of the participants

Assessment of the CHA₂DS₂-VASc score revealed that the majority of patients fell in the moderate risk
category. During the early validation studies, individuals scoring 0 on the CHA₂DS₂-VASc scale were
identified as low risk, those with scores of 1 to 2 were labeled as moderate risk, and scores above 2 indicated
a high risk category (Table 3) [12].

 Risk (CHA2DS2 VASc Score) Frequency (n) Percentage (%)

Low Risk (0 score) 111 32.2

Moderate Risk (1-2 score) 218 63.2

High Risk (≥3) 16 4.6

TABLE 3: CHA2DS2-VASc scoring
CHA2DS2-VASc: Congestive heart failure, Hypertension, Age ≥75 years, Diabetes Mellitus, Prior Stroke or transient ischemic attack (TIA) or
thromboembolism, Vascular disease, Age 65–74 years, Sex category

Out of the 345 patients enrolled in the study, 45 (13%) had previously experienced a stroke or transient
ischemic attack (TIA), reflecting a stroke prevalence of about 13% among individuals diagnosed with atrial
fibrillation.

The Chi-square test was applied to evaluate the association between various stroke risk factors in atrial
fibrillation patients and the CHA₂DS₂-VASc score. A statistically significant association was observed with
several factors, including smoking (p < 0.001), obesity (p < 0.001), decreased physical activity (p = 0.02),
chronic kidney disease (CKD) (p = 0.02), and thyroid disease (p = 0.03). However, no significant association
was found with alcohol consumption (p = 0.428).

A significant relationship was also identified between the duration of atrial fibrillation and stroke risk. Most
patients diagnosed within the past year were found to be at moderate risk (p < 0.001). Additionally, patients
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on medication for atrial fibrillation exhibited a higher stroke risk compared to those who had undergone
pacemaker insertion or radiofrequency ablation (Table 4).

    Risk Factors  

CHA2DS2-VASc Score
P-value (significant when
<0.05)

Chi-square
ValueLow

risk
Moderate
Risk

Severe
Risk

Smoking
Yes 109 73 0

<0.001 148.031
No 2 145 16

Alcohol Consumption
Yes 0 3 0

0.428 3.843
No 111 215 16

Obesity
Yes Obese 54 173 16

<0.001 41.540
Not Obese 57 45 0

Chronic Kidney Disease
Yes 24 73 2

0.024 11.145
No 87 145 14

Thyroid Diseases
Yes 24 73 2

0.034 11.245
No 87 145 14

Atrial Fibrillation
Diagnosis

<1 year 45 86 2

<0.001 38.770
1-5 years 23 67 11

6-10 years 20 32 1

>10 years 23 33 2

Atrial Fibrillation
Treatment

Medication 36 100 5

<0.001 33.336
Radiofrequency
Ablation

10 43 7

Pacemaker Insertion 65 75 4

Physical Activity
Yes 109 73 0

0.002 148.031
No 2 145 16

TABLE 4: Risk factors of stroke
CHA2DS2-VASc: Congestive heart failure, Hypertension, Age ≥75 years, Diabetes Mellitus, Prior Stroke or transient ischemic attack (TIA) or
thromboembolism, Vascular disease, Age 65–74 years, Sex category

Discussion
In our study, we gathered data from a cohort of 345 patients diagnosed with atrial fibrillation. The majority
of participants were male, and most were under the age of 65 years, which is noteworthy, as AF is
traditionally more prevalent in older age groups. This demographic distribution may reflect either early-
onset AF or improved diagnostic efforts in younger populations.

The study revealed that approximately 13% of individuals with atrial fibrillation had a prior history of stroke.
This finding is consistent with previous research, such as a study conducted in Indonesia reporting a 10.8%
prevalence of stroke in AF patients [13]. However, stroke prevalence in AF populations has shown
considerable variability across the literature, with some studies reporting rates as high as 19.4% [14] while
some showing a prevalence of 3.4% [15]. These discrepancies may stem from differences in study design,
sample size, and population characteristics, as well as varying degrees of access to preventive healthcare,
including anticoagulation therapy.

Our study identified a significant association between smoking and the CHA₂DS₂-VASc score, which is a
well-established tool used to assess stroke risk in patients with AF. This correlation supports findings in
earlier literature and highlights smoking as a modifiable risk factor that directly contributes to increased
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cardiovascular and thromboembolic risks [16]. Interestingly, in contrast to studies that reported a
significant link between alcohol consumption and elevated CHA₂DS₂-VASc scores [17], our analysis did not
find such an association. This deviation is likely due to the cultural and religious composition of our study
population, where alcohol consumption is often limited or entirely absent due to religious prohibitions. Such
sociocultural factors must be carefully considered when evaluating lifestyle-related risk contributors in
clinical research.

We also found a significant association between CKD and increased stroke risk among AF patients. This
finding is consistent with a growing body of evidence that positions CKD as an independent risk factor for
adverse cardiovascular outcomes in AF [18,19]. CKD contributes to systemic inflammation, endothelial
dysfunction, and abnormalities in coagulation, all of which may amplify the propensity for thromboembolic
complications. Therefore, early detection and rigorous management of CKD in patients with AF could
substantially reduce stroke incidence in this vulnerable group.

In addition, our results indicated a notable association between obesity and stroke risk in AF patients.
Obesity is increasingly recognized as a driver of systemic inflammation and a prothrombotic state, which
can exacerbate atrial remodeling and increase the risk of thromboembolic events [20]. The presence of
obesity may also coexist with other metabolic risk factors such as hypertension, diabetes, and dyslipidemia,
further compounding the risk. These observations emphasize the necessity of a comprehensive risk
assessment approach that includes metabolic and lifestyle factors in AF management.

Limitations
There are certain limitations in this study that need to be acknowledged. Firstly, it was conducted at a single
center, which may limit the generalizability of the findings to other populations or clinical settings.
Secondly, the use of a non-probability sampling technique may introduce selection bias, affecting the
representativeness of the sample. Finally, due to the cross-sectional nature of the study, it is not possible to
determine a causal relationship between the observed risk factors and the prevalence of stroke in individuals
with atrial fibrillation.

Conclusions
This study highlights a 13% prevalence of stroke or TIA among patients with atrial fibrillation, with most
patients falling into the moderate risk category based on the CHA₂DS₂-VASc score. Significant associations
were observed between stroke risk and factors such as smoking, obesity, CKD, thyroid disease, and physical
inactivity. Alcohol consumption showed no significant correlation, likely due to cultural factors. These
findings underscore the importance of comprehensive risk assessment and targeted interventions to prevent
stroke in AF patients.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Nida Gul, Felicita M. Tayong, Ayaz Ali, Shah Faisal, Nadia Khan, Salma Habib, Jestin
K. J., Palwasha Asghar, Shabnam Shahjehan, Khayam .

Acquisition, analysis, or interpretation of data:  Nida Gul, Felicita M. Tayong, Ayaz Ali, Shah Faisal,
Nadia Khan, Salma Habib, Jestin K. J., Palwasha Asghar, Shabnam Shahjehan, Khayam .

Drafting of the manuscript:  Nida Gul, Felicita M. Tayong, Ayaz Ali, Shah Faisal, Nadia Khan, Salma Habib,
Jestin K. J., Palwasha Asghar, Shabnam Shahjehan, Khayam .

Critical review of the manuscript for important intellectual content:  Nida Gul, Felicita M. Tayong,
Ayaz Ali, Shah Faisal, Nadia Khan, Salma Habib, Jestin K. J., Palwasha Asghar, Shabnam Shahjehan, Khayam .

Supervision:  Nida Gul

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Institutional Research and Ethical Review Board, Khyber Medical College
Peshawar issued approval No. 603/DME/KMC. Animal subjects: All authors have confirmed that this study
did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years

 

2025 Gul et al. Cureus 17(4): e82915. DOI 10.7759/cureus.82915 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Chugh SS, Havmoeller R, Narayanan K, et al.: Worldwide epidemiology of atrial fibrillation: a Global Burden

of Disease 2010 Study. Circulation. 2014, 129:837-47. 10.1161/CIRCULATIONAHA.113.005119
2. Go AS, Mozaffarian D, Roger VL, et al.: Heart disease and stroke statistics--2014 update: a report from the

American Heart Association. Circulation. 2014, 129:e28-e292. 10.1161/01.cir.0000441139.02102.80
3. O'Donnell MJ, Chin SL, Rangarajan S, et al.: Global and regional effects of potentially modifiable risk factors

associated with acute stroke in 32 countries (INTERSTROKE): a case-control study. Lancet. 2016388,
1016:0140-6736. 10.1016/S0140-6736(16)30506-2.

4. Murtagh B, Smalling RW: Cardioembolic stroke. Curr Atheroscler Rep. 2006, 8:310-6. 10.1007/s11883-006-
0009-9

5. Wolf PA, Abbott RD, Kannel WB: Atrial fibrillation as an independent risk factor for stroke: the Framingham
Study. Stroke. 1991, 22:983-8. 10.1161/01.str.22.8.983

6. Chugh SS, Blackshear JL, Shen WK, et al.: Epidemiology and natural history of atrial fibrillation: clinical
implications. J Am Coll Cardiol. 2001, 2:371-8. 10.1016/s0735-1097(00)01107-4

7. Singer DE, Hughes RA, Gress DR, et al.: The effect of low-dose warfarin on the risk of stroke in patients with
nonrheumatic atrial fibrillation. N Engl J Med. 1990, 323:1505-11. 10.1056/NEJM199011293232201

8. Connolly S, Pogue J, Hart R, et al.: Clopidogrel plus aspirin versus oral anticoagulation for atrial fibrillation
in the Atrial fibrillation Clopidogrel Trial with Irbesartan for prevention of Vascular Events (ACTIVE W): a
randomised controlled trial. Lancet. 2006, 10:1903-12. 10.1016/S0140-6736(06)68845-4

9. Kernan WN, Ovbiagele B, Black HR, et al.: Guidelines for the prevention of stroke in patients with stroke
and transient ischemic attack: a guideline for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke. 2014, 45:2160-236. 10.1161/STR.0000000000000024

10. Olesen JB, Lip GY, Hansen ML, et al.: Validation of risk stratification schemes for predicting stroke and
thromboembolism in patients with atrial fibrillation: nationwide cohort study. BMJ. 2011, 342:d124.
10.1136/bmj.d124

11. Sherin A, Ul-Haq Z, Fazid S, Shah BH, Khattak MI, Nabi F: Prevalence of stroke in Pakistan: findings from
Khyber Pakhtunkhwa integrated population health survey (KP-IPHS) 2016-17. Pak J Med Sci. 2020, 36:1435-
40. 10.12669/pjms.36.7.2824

12. Flaker G: Stroke Prevention in Atrial Fibrillation . Elsevier, St. Louis; 2019.
13. Nathan TA, Wibowo R, Sasongkojati R, Hartoko B, Butarbutar DT: Prevalence of atrial fibrillation in

ischemic stroke and associated risk factors: a hospital-based study in Indonesia. Brain Circ. 2024, 10:316-23.
10.4103/bc.bc_36_24

14. Gedamu Y, Taddese AA, Abdulkadir M, Hailu W, Abdu O: The prevalence and predictors of stroke among
atrial fibrillation patients attending at Gondar University Referral Hospital, Northwest Ethiopia. SAGE Open
Med. 2021, 9:2050312121989509. 10.1177/2050312121989509

15. Yanbaeva DG, Dentener MA, Creutzberg EC, Wesseling G, Wouters EF: Systemic effects of smoking . Chest.
2007, 131:1557-66. 10.1378/chest.06-2179

16. Al-Shatanawi TN, Alkouri O, Khader Y, et al.: The one-year incidence of stroke in patients with atrial
fibrillation in Jordan and its associated factors. Front Med (Lausanne). 2024, 11:1408249.
10.3389/fmed.2024.1408249

17. Voskoboinik A, Kalman JM, De Silva A, et al.: Alcohol abstinence in drinkers with atrial fibrillation . N Engl J
Med. 2020, 382:20-8. 10.1056/NEJMoa1817591

18. Collins AJ, Kasiske B, Herzog C, et al.: Excerpts from the United States Renal Data System 2004 annual data
report: atlas of end-stage renal disease in the United States. Am J Kidney Dis. 2005, 45:A5-7, S1-280.
10.1053/j.ajkd.2004.10.009

19. Lee M, Saver JL, Chang KH, Liao HW, Chang SC, Ovbiagele B: Low glomerular filtration rate and risk of
stroke: meta-analysis. BMJ. 2010, 341:c4249. 10.1136/bmj.c4249

20. Packer M: HFpEF is the substrate for stroke in obesity and diabetes independent of atrial fibrillation . J Am
Coll Cardiol HF. 2020, 8:35-42.

 

2025 Gul et al. Cureus 17(4): e82915. DOI 10.7759/cureus.82915 6 of 6

https://dx.doi.org/10.1161/CIRCULATIONAHA.113.005119
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.005119
https://dx.doi.org/10.1161/01.cir.0000441139.02102.80
https://dx.doi.org/10.1161/01.cir.0000441139.02102.80
https://dx.doi.org/10.1016/S0140-6736(16)30506-2.
https://dx.doi.org/10.1016/S0140-6736(16)30506-2.
https://dx.doi.org/10.1007/s11883-006-0009-9
https://dx.doi.org/10.1007/s11883-006-0009-9
https://dx.doi.org/10.1161/01.str.22.8.983
https://dx.doi.org/10.1161/01.str.22.8.983
https://dx.doi.org/10.1016/s0735-1097(00)01107-4
https://dx.doi.org/10.1016/s0735-1097(00)01107-4
https://dx.doi.org/10.1056/NEJM199011293232201
https://dx.doi.org/10.1056/NEJM199011293232201
https://dx.doi.org/10.1016/S0140-6736(06)68845-4
https://dx.doi.org/10.1016/S0140-6736(06)68845-4
https://dx.doi.org/10.1161/STR.0000000000000024
https://dx.doi.org/10.1161/STR.0000000000000024
https://dx.doi.org/10.1136/bmj.d124
https://dx.doi.org/10.1136/bmj.d124
https://dx.doi.org/10.12669/pjms.36.7.2824
https://dx.doi.org/10.12669/pjms.36.7.2824
https://onesearch.nihlibrary.ors.nih.gov/permalink/01NIH_INST/15et3fj/alma991001256879004686
https://dx.doi.org/10.4103/bc.bc_36_24
https://dx.doi.org/10.4103/bc.bc_36_24
https://dx.doi.org/10.1177/2050312121989509
https://dx.doi.org/10.1177/2050312121989509
https://dx.doi.org/10.1378/chest.06-2179
https://dx.doi.org/10.1378/chest.06-2179
https://dx.doi.org/10.3389/fmed.2024.1408249
https://dx.doi.org/10.3389/fmed.2024.1408249
https://dx.doi.org/10.1056/NEJMoa1817591
https://dx.doi.org/10.1056/NEJMoa1817591
https://dx.doi.org/10.1053/j.ajkd.2004.10.009
https://dx.doi.org/10.1053/j.ajkd.2004.10.009
https://dx.doi.org/10.1136/bmj.c4249
https://dx.doi.org/10.1136/bmj.c4249
https://www.jacc.org/doi/10.1016/j.jchf.2019.09.002#:~:text=A critical component of HFpEF is the development of atrial,AF (9%2C10).

	Prevalence of Stroke and Associated Risk Factors in Patients With Atrial Fibrillation: A Cross-Sectional Study
	Abstract
	Introduction
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Data analysis

	Results
	TABLE 1: Age-wise distribution
	TABLE 2: Education of the participants
	TABLE 3: CHA2DS2-VASc scoring
	TABLE 4: Risk factors of stroke

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


