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A_ Abstract ) ™

Background: Stroke is a leading cause of mortality and disability worldwide, with nearly 17 million cases and
6 million deaths annually. Understanding gender differences in stroke epidemiology is important for optimiz-
ing prevention and management strategies. Previous studies have shown variations in risk factors, clinical
presentation, and outcomes between males and females. This study aimed to investigate gender disparities
in frequency, types, risk factors, and outcomes of acute stroke patients in Pakistan.

Material and Method: A hospital-based cross-sectional study was conducted at the Department of Neurolo-
gy, Aga Khan University Hospital, Karachi, from October 2023 to April 2024. Consecutive sampling was used
to recruit 151 acute stroke patients aged 40-80 years presenting within 6 hours of symptom onset. Data on
demographics, stroke type (ischemic/hemorrhagic) based on CT scan, vascular risk factors (hypertension,
diabetes, smoking, etc.), and outcomes (in-hospital mortality or discharge) were collected through a pre-de-
signed questionnaire.

Results: The mean age of patients was 64.5+8.9 years. Males comprised 59.6% while females were 40.4% of
the sample. Hemorrhagic stroke (55.6%) was more frequent than ischemic stroke (44.4%). The most preva-
lent modifiable risk factors were tobacco/paan/gutka use (56.3%), hypertension (41.7%), smoking (46.4%),
and diabetes mellitus (28.5%). In-hospital mortality occurred in 11.9% patients, while the remaining 88.1%
were discharged alive. Stratification analysis showed no significant gender differences in mortality (p=0.889)
or discharge (p=0.889) outcomes.

Conclusion: In this sample of Pakistani acute stroke patients, there were no substantial gender disparities
found in the in-hospital mortality or discharge. However, males showed a non-significant predominance in
frequency. The study is limited by its single-center design and small sample size. More multi-center prospec-
tive studies on gender differences across the full spectrum of stroke epidemiology are warranted in Pakistan
and other South Asian populations.

Keywords: Gender Difference, Stroke Patients, Stroke Frequency, Stroke Types, Stroke Outcome, Stroke Epi-
demiology, Stroke Mortality, Stroke Prognosis
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INTRODUCTION

Stroke stands as a significant global health challenge,
serving as a prominent contributor to both mortality
and disability on a worldwide scale, encompassing both
developed and developing nations’. Each year, approx-
imately 13.7 million new stroke cases and 5.5 million
stroke-related deaths occur globally®. The burden of
stroke is rising rapidly, particularly in developing coun-
tries, due to population growth, aging, and greater prev-
alence of risk factors®*.

Stroke is defined by the World Health Organization
(WHO) as “a clinical syndrome consisting of rapidly
developing clinical signs of focal (or global in case of
coma) disturbance of cerebral function lasting more
than 24 hours or leading to death with no apparent
cause other than a vascular origin™.

There are two main pathological types of strokes:

1. Ischemic stroke - caused by diminished blood
flow to a focal area of the brain, typically due to
thrombosis, embolism, or systemic hypo perfusion.
Ischemic strokes account for approximately 80-85%
of all strokes®.

2. Hemorrhagic stroke is typified by the occurrence of
bleeding within the brain tissue itself, a condition
known as intra cerebral hemorrhage, or within the
subarachnoid space encasing the brain, referred to
as subarachnoid hemorrhage. Causes include hyper-
tension, cerebral amyloid angiopathy, vascular mal-
formations, and aneurysms. Hemorrhagic strokes

make up 15-20% of all strokes”.

Numerous classification systems have been put forth
to delineate the subtypes of ischemic stroke. A prom-
inent classification system in this context is the Trial
of Org 10172 in Acute Stroke Treatment (TOAST),
which categorizes ischemic stroke into five discrete
etiological groups: large-artery atherosclerosis, cardio
embolism, small-vessel occlusion, stroke with other
identified causes, and stroke of undetermined etiology?®.

'The Global Burden of Disease Study 2016 revealed
that stroke ranked as the second most significant con-
tributor to the loss of disability-adjusted life years,
following ischemic heart disease’. Physical disabilities
post-stroke can include hemiplegia, speech/language
deficits, vision loss, and imbalance/vertigo’. Stroke
also increases the risk of dementia and depression'®!'.
'Therefore, prevention of stroke is critical to reduce its
associated morbidity and mortality.

The incidence, mortality, risk factors, and out-
comes of stroke vary widely across different geographic
regions and populations'. Several studies have reported
significant gender differences in the epidemiology and
consequences of stroke™. After the age of 55 years, the
lifetime risk of stroke is higher in women compared
to men mainly due to women’s increased life expec-
tancy”. However, some studies have found a higher
age-adjusted incidence of stroke among men'’. Atrial
fibrillation, a major risk factor for ischemic stroke, also
demonstrates gender differences in prevalence across
age groups®.

Previous research, predominately from developed
countries, suggests gender disparities in stroke char-
acteristics and outcomes. Women suffering an acute
stroke are generally older, have higher pre-stroke dis-
ability, more co-morbidities like atrial fibrillation and
hypertension, and greater stroke severity compared to
men'’. Regarding outcomes, many studies indicate that
post-stroke disability, depression, cognitive impair-
ment, and reduced quality of life are more pronounced
in females'. However, some studies have reported no
gender differences or even better functional outcomes
among women'®".

Data on gender aspects of stroke epidemiology from
low and middle-income regions including South Asia is
limited. A study from India found women were signifi-
cantly older at stroke onset and had higher pre-stroke
dependencies and post-stroke disability compared to
males®. In Pakistan, a retrospective study showed no
major gender differences in risk factors or outcomes for
hemorrhagic stroke.

Considering the lack of evidence from developing
countries, this study aimed to investigate gender dis-
parities in the frequency, types, risk factors, and out-
comes of acute stroke patients presenting to a tertiary
care hospital in Karachi, Pakistan. The specific objec-
tives were:

1. To determine the frequency of gender distribu-

tion among acute stroke patients

2. To compare stroke types (ischemic versus hem-

orrhagic) between genders

3. To assess gender differences in major modifiable

risk factors

4. To determine gender disparities in acute out-

comes (in-hospital mortality versus discharge)

In this study, it was hypothesized that gender dif-

ferences exist in the characteristics and outcomes of
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hospitalized acute stroke patients in Pakistan, as found
in several other populations worldwide. The findings
will help elucidate the epidemiology of stroke in the
country and highlight areas for future research. Potential
limitations include the single-center design and possi-
ble selection bias among hospital patients. Additionally,
this study focused only on acute in-hospital outcomes
due to constraints in long-term follow-up.

MATERIALS AND METHODS

Study Design and Setting: This descriptive cross-sec-
tional study was carried out at the Department of
Neurology, Aga Khan University Hospital (AKUH),
Karachi, Pakistan. The study spanned a period of 6
months, commencing from October 2023, and con-
cluding on April 2024. The research received ethical
clearance from both the institute’s ethical committee

and the CPSP.

Participants: The participants were individuals seeking
medical attention either as inpatients or outpatients
at the Department of Neurology, AKUH, Karachi.
Inclusion criteria encompassed those presenting with
signs and symptoms indicative of acute stroke, as con-
firmed through CT scan Brain, which revealed hypo/
hyper-dense areas. Only participants who provided
written informed consent were included in the study.
Demographic attributes, place of residence, educational
level, and the duration of the stroke were recorded
through a succinct history-taking process.

Inclusion and exclusion criteria: Eligibility criteria
were defined as individuals aged between 40 and 80
years, of any gender, who were diagnosed with acute
stroke within a time frame of less than 6 hours from the
onset of symptoms. The confirmation of acute stroke
diagnosis relied on clinical assessment and corroborat-
ing evidence from CT scans. However, patients exceed-
ing 80 years of age were excluded from the study to
maintain a consistent and focused participant cohort.

Sample Size Calculation: The determination of the
sample size required meticulous calculation based on
a prior study that reported an estimated prevalence
of 11%?". This estimation was undertaken with a 95%
confidence level and a 5% margin of error. The formula
utilized for this purpose was:

n = z’p(1-p)/d?

Where:

n = required sample size

7 = 7 statistic for a 95% confidence interval (1.96)
p = expected prevalence

d = precision/margin of error

Sampling Method: The research adopted a non-prob-
ability consecutive sampling approach to enlist
participants.

Data Collection and Analysis: Data collection entailed
meticulous recording of demographic details and
clinical history by a dedicated principal investigator,
employing a pre-designed Performa. Subsequent anal-
ysis was conducted using SPSS version 22. Categorical
variables, encompassing gender, place of residence
(urban/rural), education level (illiterate/primary/inter-
mediate/graduation or more), type of stroke (ischemic/
haemorrhagic), obesity, risk factors (DM/hypertension/
smoking Tobacco/Paan/Gutka/hypercholesterolemia),
and outcomes (mortality/discharge), were presented as
frequencies and percentages. The normality of quantita-
tive data underwent scrutiny through the Shapiro-Wilk
test. Continuous variables such as age and duration of
acute stroke were represented using Mean * Standard
Deviation and median (interquartile range). The poten-
tial influence of effect modifiers like age, gender, place of
residence, education level, and duration of acute stroke
were mitigated through stratification. Analytically, the
Chi-square test was harnessed, with statistical signifi-

cance defined as P < 0.05.

RESULTS

In this study 151 patients were included to assess the
gender differences in frequency, types, risk factors and
outcome in terms of mortality & discharge in acute
stroke patients, at a tertiary care hospital, Karachi and
the results were analyzed as: The distribution of contin-
uous variables was assessed using the Shapiro-Wilk test
for age group (P=0.086) and duration of acute stroke
(P=0.106) as shown in TABLE 1.
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Table 1: Descriptive Statistics of Shapiro-Wilk Test

Variable Mean + SD P-value

Age (years) 64.5:8.9 0.086

Duration of Acute Stroke

(hours) 3.2:1.1 0.106

Mean = SD of age was 64.5£8.9 with ClI

(63.11....... 65.99) years as shown in TABLE 2.

Table 2: Descriptive Statistics of Age

Mean 64.5 (years)
Standard deviation 8.9

95% confidence interval 63.11....... 65.99
Minimum 40
Maximum 80

Range 40

Mean + SD of duration of acute stroke was 3.2+1.1
with C.I(3.02....... 3.37) hours as shown in TABLE 3.

Table 3: Descriptive Statistics for Duration of Acute Stroke

Mean 3.2 (hours)
Standard deviation 1.1

95% confidence interval 3.02....... 3.37
Minimum 1
Maximum 6
Range 5

In distribution of gender, 90 (59.6%) were male while
61 (40.4%) were female patient as shown in FIGURE 1.

61,(40.4%)

90,(59.6%)

wMale sFemale

Figure 1: Frequency of Gender

Out of 151 patients, 105 (69.5%) were resident of urban
areas while 46 (30.5%) were resident of rural areas as

shown in FIGURE 2.

46,(30.5%)

105,(69.5%)

wiUrban |=Rural
Figure 2: Frequency for Place of Residence

Type of stroke showed that 67 (44.4%) patients were
included with ischemic stroke while 84 (55.6%) had
hemorrhage stroke as shown in FIGURE 3.

67,(44.4%)

84,(55.6%)

\7

|wilschemic lslHemorrhagic

Figure 3: Frequency for Type of Stroke

Out of 151 patients, 49 (32.5%) patients were obese
while 102 (67.5%) were non-obese as shown in
FIGURE 4.
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49,(32.5%)

\-

wlObese MNon-Obese

Figure 4: Frequency of Obesity

Diabetes mellitus was documented in 43 (28.5%)
patients as shown in FIGURE 5.

102,(67.5%)

~_

wiObese |WNon-Obese

Figure 5: Frequency of Diabetes Mellitus

Hypertension was found to be in 63 (41.7%) patients as
shown in FIGURE 6.

63,(41.7%)

—

|l Hypertensive s Non-Hypertensive

Figure 6: Frequency of Hypertension
In distribution of smoking status, 70 (46.4%) were

smoker while 81 (53.6%) were non-smoker patient as

shown in FIGURE 7.

_

\wiSmoker lslNon-Smoker

Figure 7: Frequency of Smoking Status

Out of 151 patients, 85 (56.3%) were tobacco/paan/
gutka users as shown in FIGURE 8.
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66,(43.7%)

\7

mYes No

Figure 8: Frequency of Tobacco/Paan/Gutka

Hypercholesterolemia was found to be in 36 (23.8%)
patients as shown in FIGURE 9.

36,(23.8%)

115,(76.2%)

miYes #No

Figure 9: Frequency of Hypercholesterolemia

Educational status showed that 16 (10.6%) patients
were illiterate, primary education was noted in 24

(15.9%), intermediate 49 (32.4%) while 62 (41.1%)
were graduate or more as shown in TABLE 4.

In hospital mortality was noted in 18 (11.9%)

patients while 133 (88.1%) patients were discharged as
shown in TABLE 5.

Table 5: Frequency of Outcome of Acute Stroke
Outcome Frequency Percentage
Mortality 18 11.90%
Discharged 133 88.10%

Stratification of age group, gender, residential sta-
tus, duration of acute stroke and educational status was
done with respect to outcomes of acute stroke in order

to assess statistical difference from TABLE [6-10].

Table 6: Stratification of Age Group with Outcome of Acute
Stroke

Age Group Outcome et
[In years] Mortality Discharged
40 -60 8 (5.3%) 44 (29.1%)
0.341
>60 10 (6.6%) 89 (58.9%)

Applied Chi-Square test

Table 7: Stratification of Age Group with Outcome of Acute
Stroke

Out
Gender areome P-value
Mortality Discharged
Male 11 (7.3%) 79 (52.3%) 0.889
Female 7 (4.6%) 54 (35.8%) )

Applied Chi-Square test

Table 8: Stratification of Residential Status with Outcome of
Acute Stroke

Outcome
Gend P-val
encer Mortality Discharged vae
Urban 13 (8.6%) 92 (60.9%) 0515
Rural 5 (3.3%) 41 (27.2%) '

Applied Fisher’s Exact test

Table 9: Stratification of Acute Stroke with Outcome of Acute

Table 4: Frequency of Educational Status Stroke

Educational Status Frequency Percentage Gender Oiniznmg P-value
m ; Mortality Discharged

Illiterate 16 10.60% 13 4(2.6%) 59 (39.1%) o050

Primary 24 15.90% >3 14 (9.3%) 74 (49.0%) '

Intermediate 49 32.40% Applied Fisher’s Exact test

Graduation or more 62 41.10%
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Table 10: Stratification of Educational Status with Outcome of
Acute Stroke
Outcome
Gender P-value
Mortality Discharged
Illiterate 2 (1.3%) 14 (9.3%)
Primary 3 (2.0%) 21 (13.9%)
Intermediate 5 (3.3%) 44 (29.1%) 0.976
Graduation or 8 (5.3%) 54 (35.8%)
more
Applied Chi-Square test

DISCUSSION

Annually, a staggering 16.9 million individuals across
the globe experience a stroke, solidifying its position
as the second most prevalent cause of mortality?*.
Among these countries, those in Asia, which account
tor about 66% of the world’s population, bear the great-
est burden of stroke. Specifically, South Asian coun-
tries, which make up 22% of the world’s population,
are the most affected. These nations play a substantial
role in stroke-related mortality, accounting for approx-
imately 40% of the total global stroke-related deaths in
this region.

In the Asian population, age-adjusted stroke preva-
lence ranges from 260 to 4,800 cases per 100,000 people,
whereas in the South Asian population, the prevalence
varies between 44 and 843 cases per 100,000 individu-
als*. Within Southeast Asia, stroke’s estimated preva-
lence stands at 14.6%, contributing to 4.5 million out of
the 30.7 million global cases. Notably, stroke epidemi-
ology in the Asia-Pacific region diverges from that in
the Western world. Woodward et al.”* highlighted two
distinct disparities: a heightened incidence of cerebro-
vascular disease relative to coronary heart disease and
an elevated frequency of hemorrhagic stroke. However,
scant information is available regarding stroke in
women and the gender disparities across existing Asian
literature®. A large portion of epidemiological insight
originates from mortality data. It’s worth noting that
women globally exhibit lower stroke mortality rates
than men, mirroring the stroke mortality trends seen in
the United States are the higher incidence of cerebro-
vascular disease compared to coronary heart disease and
a greater incidence of hemorrhagic stroke”.

Stroke plays a substantial role in the worldwide
landscape of both mortality and disability. This remains
consistent even within developed nations, where the

in-hospital mortality rate among stroke patients varies
between 3% and 11%?. Notably, in the context of hem-
orrhagic stroke, the rates of in-hospital mortality and
unfavorable outcomes surpass those of ischemic stroke
cases. Nevertheless, within ischemic stroke cases, the
in-hospital mortality rate stands at 4.7%, accompanied
by a 43.8% rate of unfavorable outcomes®.

In the realm of stroke management, therapeutic
approaches have transitioned significantly from con-
servative to markedly proactive, as documented by pre-
vious research®®*!. Notwithstanding the notable prog-
ress achieved in stroke patient care, it is imperative to
acknowledge that the fatality rate associated with this
affliction continues to pose a substantial challenge®.
'The capacity to discern a patient’s mortality risk upon
admission holds the potential to furnish physicians
with crucial prognostic insights to impart to both
patients and their families. Moreover, this approach
facilitates the identification of individuals at elevated
jeopardy for unfavorable consequences, thereby guid-
ing the allocation of heightened therapeutic interven-
tions when warranted*. Numerous investigations have
highlighted gender-based disparities in the treatment
of individuals afflicted by ischemic stroke. Specifically,
it has been observed that, relative to their male coun-
terparts, women are more prone to receiving compar-
atively fewer intensive interventions during the acute
phase. This divergence extends to encompass a broader
context of diminished utilization of both diagnos-
tic and therapeutic measures overall'. Contemporary
studies have also documented disparities based on race
and gender concerning the severity of strokes and their
resultant clinical outcomes™®.

Numerous investigations have underscored the
existence of gender-based disparities in various facets
of stroke, including its incidence, risk factors, clinical
presentation, severity, and ultimate outcomes, as indi-
cated by prior research®®. Globally, stroke tends to affect
a larger proportion of men, yet it is noteworthy that
women often experience more severe manifestations
of the illness™. This disparity is further manifested in
women’s poorer functional recuperation, heightened
incidence of depression, and a lower overall quality of
life when compared to their male counterparts®*.

'The outcomes of our research align with a multitude
of global studies in this field. Several of these studies
are elaborated upon here. In our investigation, the aver-
age age was determined to be 64.5+8.9 years. Another
study recorded mean age to be 65.5+10.2 years**. Ong
CT, et al found as 69.9 years®.
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In this study, 90 (59.6%) were male while 61 (40.4%)
were female patient. Pu'Y, et al reported to have 67.11%
men and 32.89% women*. The study done by Ong CT,
et al documented to have 58.92% males and 41.08%
females®.

Present study noted in hospital mortality in 18
(11.9%) patients while 133 (88.1%) patients were
discharged. The rate of in-hospital mortality stood at
3.35% (139 out of 4278 cases), with a notable distinc-
tion observed between genders: 4.45% (80 out of 1757
cases) for women and 2.34% (59 out of 2521 cases) for
men, yielding a significant p-value of less than 0.01%.
Another study recorded in 11% cases™.

While men exhibit a higher susceptibility to expe-
riencing strokes, accounting for approximately one
fourth of all cases, it is noteworthy that women bear
the greater burden of stroke-related mortality due to
their extended lifespans®. Furthermore, it is observed
that women are predisposed to encountering less
favorable functional outcomes post-stroke when con-
trasted with men. This phenomenon might be partially
ascribed to their relatively advanced age at the onset of
stroke®. Crucially, age, gender, and race are paramount
non-modifiable determinants of stroke risk. This is evi-
dent in the higher annual mortality rate attributed to
strokes among women compared to men, coupled with
the fact that women face an elevated lifetime risk of
stroke due to their longer life expectancy®.

In the present study, upon stratifying confounding
variables and effect modifiers concerning the outcomes
of acute stroke, no statistically significant differences
were observed across various categories. This lack of
significance was evident in age groups (P=0.341),
gender (P=0.889), residential status (P=0.515), occur-
rence of acute stroke (P=0.060), and educational status
(P=0.976).

CONCLUSION

Itis to be concluded that no gender difference was noted
in mortality & discharge among patients presented with
acute stroke. More prospective and well-controlled tri-
als are needed to validate the current findings.
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