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ABSTRACT

Background: Stroke remains a leading cause of morbidity and mortality worldwide. A substantial proportion of strokes are preventable through the
management of modifiable risk factors. Early identification and control of these factors are essential for effective stroke prevention strategies.
Objective: To assess the frequency of common modifiable risk factors among patients diagnosed with stroke. Study Design: Observational study.
Setting: Department of Medicine at Khyber Teaching Hospital, Peshawar. Duration of Study: July 2024 to January 2025. Methods: A total of 120
stroke patients aged 45 years or older were included in the study. Stroke type was classified as ischemic or hemorrhagic based on clinical evaluation
and confirmed via neuroimaging (CT or MRI). Data were collected on the presence of modifiable risk factors, including hypertension, diabetes mellitus,
obesity, dyslipidemia, cardiovascular disease, smoking, and poor dietary habits. Descriptive statistics were used to report frequencies and percentages.
Results: The mean age of patients was 57.95 + 7.01 years. Of the total cases, 77.5% were ischemic strokes, and 22.5% were hemorrhagic. The most
common modifiable risk factors identified were hypertension (53.3%), diabetes mellitus (38.3%), and obesity (20.0%). Conclusion: This study
highlights a high prevalence of modifiable risk factors—particularly hypertension, diabetes, and obesity—among stroke patients. Targeted

interventions aimed at controlling these factors may significantly reduce the burden of stroke in at-risk populations.
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INTRODUCTION

Acute stroke is commonly termed a cerebrovascular accident;
nevertheless, it is essential to understand that a stroke is not merely an
accidental occurrence. A more precise and important term to as brain
attack," which maintains a comparable importance to "heart attack."
Nonetheless, stroke encompasses a wider array of variations
compared to heart disease. Strokes are primarily classified into two
categories: ischemic as well as hemorrhagic. Hemorrhagic strokes can
be categorized into intracerebral hemorrhage as well as subarachnoid
hemorrhage (SAH), with an additional emphasis on nontraumatic ICH
as well as nontraumatic SAH (1).

Ischemic stroke (IS) happens due to a blockage in a blood
vessel leading to an inadequate blood supply to the brain. Conversely,
hemorrhagic strokes happen when a blood vessel breaks, resulting in
blood spilling into intracranial cavity. Stroke is essentially defined as
an acute occurrence of localized neurological damage that lasts
beyond a duration of 24 hours. Stroke is recognized as a second most
common cause of death globally and significantly contributes to
disability rates. Stroke is the second-leading cause of fatalities
worldwide and significantly contributes to disability rates. Ischemic
strokes represent approximately 62 percent of all reported strokes,
with ICH at 28% as well as subarachnoid hemorrhage (SAH) at 10%
(2-4).

The financial implications of stroke are significant, stemming from
the expenses related to prehospital, hospital, as well as posthospital
care (5-7). Recognizing that the opportunity for attaining full
neurological recovery decreases with each passing minute for
untreated acute stroke has become crucial. This establishes the
foundation of “time is brain" concept, highlighting the essential need
for prompt evaluation and treatment in cases of acute stroke. Timely
as well as focused interventions, along with rehabilitation initiatives

along with sustained lifestyle changes, can greatly improve clinical
results for those experiencing an acute stroke. This aims to achieve
optimal clinical recovery for every patient while decreasing the
overall burden of stroke on society (8).

The risk factors associated with hemorrhagic as well as ischemic
stroke exhibit similarities, yet there currently are significant
distinctions; additionally, deviations in risk factors can be noticed
across the different etiologic classifications for ischemic stroke.
Hypertension serves as a significant risk factor for hemorrhagic
stroke, while also playing a role in atherosclerotic disease, which may
result in ischemic stroke. Hyperlipidemia is a significant risk factor
for strokes, primarily due to atherosclerosis affecting both extracranial
as well as intracranial blood vessels, comparable to its contribution to
coronary atherosclerosis. With advancements in identification and
management of hypertension in various countries, there is a noticeable
decline in the incidence of hemorrhagic strokes. On the contrary, rates
of ischemic strokes, along with cardiovascular diseases overall, are on
the rise (9, 10).

Stroke continues to be a major contributor to mortality and long-term
disability globally, but a significant number of strokes can be
prevented by recognizing and addressing modifiable risk factors. This
study seeks to assess the most common modifiable risk factors linked
to stroke, to inform clinical practices and shape health policies that
encourage lifestyle changes and timely medical interventions
ultimately aiming to lessen the worldwide impact of stroke.

METHODOLOGY

The observational study was conducted at the Department of Medicine
at Khyber Teaching Hospital, Peshawar from July 2024 to January
2025 after securing ethical clearance from the hospital. One hundred
and twenty stroke patients age 45 years or greater were selected for
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this study. The patients were diagnosed with either ischemic or
hemorrhagic stroke which was identified through clinical assessment
and confirmed using neuroimaging techniques. Each participant
underwent a detailed medical assessment, which included a detailed
review of their medical history along with lifestyle factors and clinical
conditions. Blood pressure measurements were taken to evaluate
hypertension and tests for blood sugar levels were conducted to
identify diabetes. Cholesterol levels were checked to detect
dyslipidemia, and body mass index (BMI) was calculated to assess the
obesity status. Various modifiable risk factors were assessed for each
patient.

Data gathered was analyzed with SPSS 24. Age was assessed using
the mean and SD. Demographics and modifiable risk factors were
assessed using frequency and percentages.

RESULTS

Mean age was 57.95+7.008 years. Gender distribution showed that 68
(56.7%) cases were male and 52 (43.3%) were female. The
socioeconomic status, residence, and history of stroke are presented in
Table 1. Regarding the type of stroke, around 93 (77.5%) of the
participants experienced ischemic stroke whereas 27 (22.5%) had a
hemorrhagic stroke (Figure 1).

Modifiable risk factors showed that obesity was found in 24 (20.0%)
cases. Hypertension was present in 64 (53.3%) cases. Diabetes was
present in 46 (38.3%) cases. Dyslipidemia was present in 29 (24.2%)
cases. Cardiovascular diseases were observed in 16 (13.3%) cases.
Smoking was reported by 22 (18.3%) cases. Poor dietary habits were
reported in 11 (9.2%) cases.

Table 1: Demographics

Demographics N %
Gender Male 68 56.7%
Female 52 43.3%
Socioeconomic status Low 25 20.8%
Middle 61 50.8%
High 34 28.3%
Residence Rural 63 52.5%
Urban 57 47.5%
History of stroke Yes 17 14.2%
No 103 85.8%

m |schemic

= Hemorrhagic

Figure 1: Type of stroke

Table 2: Modifiable risk factors

Moadifiable risk factors N %
Obesity Yes 24 20.0%
No 96 80.0%
Hypertension Yes 64 53.3%
No 56 46.7%
Diabetes Yes 46 38.3%
No 74 61.7%
Dyslipidemia Yes 29 24.2%
No 91 75.8%
Cardiovascular diseases Yes 16 13.3%
No 104 86.7%
Smoking Yes 22 18.3%
No 98 81.7%
Poor dietary habits Yes 11 9.2%
No 109 90.8%

DISCUSSION

A comparison of the findings from our study with similar studies
highlighted some interesting consistencies. Zuhaid et al evaluated
modifiable risk factors in stroke patients in Pakistan. Their study
found that hypertension was the most frequent risk factor, which
affected around 84.7% of stroke patients (11). Similarly, hypertension
was frequently observed risk factor for stroke, 53.3%. Chobanian et al
and Lewington et al reported in their study a direct link between
increasing blood pressure and stroke (12, 13). Increasing blood
pressure is a common problem in people with advance age, hence this
likely increases the risk for developing stroke.

The relationship between obesity and stroke risk is well-documented
in research literature. In our study obesity was observed in around
20.0% of cases. Johansson et al reported that the lack of physical
activity was a key factor for stroke (14), obesity often leads to lack of
physical activity due to restricted body movement.

Regarding diabetes, our results found 38.3% of cases reporting
diabetes which resonates closely with the global findings that diabetes
notably increases the ischemic stroke risk. Johansson et al explained
in their study that diabetes increases the risk of mortality in stroke
patients; they reported a strong link between diabetes and stroke (14).
Dyslipidemia in our cohort was reported in 24.2% of cases. Boehme
et al. who reported that lipid disorders are a major modifiable risk
factor for ischemic stroke (15). These risk factors are important as they
are often interrelated with other metabolic conditions and can be
managed through early intervention. In countries like Pakistan, where
people love deep-fried food items, cholesterol levels are likely to
increase in such cases. Dyslipidemia can be managed effectively with
a better lifestyle.

Cardiovascular diseases (CVD) were observed in 13.3% of our
sample. Cardiac issues are a notable risk factor for stroke, especially
for ischemic strokes, due to factors such as atrial fibrillation and heart
disease (16). Zuhaid et al found a notable relation between stroke and
cardiac issues in their study (11).

The association of smoking with stroke is well-established, with
studies consistently reporting its significant impact, especially in
ischemic stroke. In our cohort, smoking was reported by 18.3% of
cases. Studies showed that smoking is notably linked with ischemic
stroke (16, 17). The finding from our study underscores the
importance of smoking cessation programs and other public health
efforts to reduce smoking rates.

Around 9.2% patients in our study reported to have poor dietary
habits. Poor diet can lead to several diseases, such as diabetes and
hypertension along with dyslipidemia. These diseases are directly
linked with stroke (15).
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From our discussion, we infer that the factors identified in our study
can be modified to lower the incidence of stroke. Glycemic control,
blood pressure monitoring, quitting smoking and shifting to a healthy
diet and proper physical activities can potentially minimize the risks of
stroke to a large extent.

CONCLUSION

In conclusion, our study underscores the notable prevalence of
modifiable risk factors such as hypertension, along with diabetes and
obesity, in patients with stroke. Our findings highlight the importance
of targeted interventions, especially in middle-aged adults, for
mitigating stroke risk.
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