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Comparison among demographics, risk factors,
clinical manifestations, and outcomes of stroke sub-
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Abstract

Background and Objective: Distinguishing attributes of stroke subtypes is crucial to establish appropriate
planning for patient care and preventive measures. This study aims to compare the associations among
demographic characteristics, risk factors, clinical manifestations, and outcomes of different stroke
subtypes in a Malaysian stroke-ready hospital. Methods: The study utilized data that were collected
from the local hospital-based stroke database, which is part of the Perai Regional Integrated Stroke
Intervention System. The database is representative of the population in mainland Penang. All confirmed
local ischaemic stroke (IS) and haemorrhagic stroke (HS) cases aged 18 years and above admitted to
Hospital Seberang Jaya from 1st January 2010 to 31st December 2019 were included. Descriptive and
inferential statistics were employed. Results: There was a total of 1,805 patients with 1,572 (87.1%)
IS patients and 233 (12.9%) HS patients. The mean (SD) age for IS patients was 62.75 (12.08) and
60.51 (13.65) for HS patients. Generally, there were more male than female patients: 957 (60.9%)
male IS patients and 137 (58.8%) male HS patients. A significantly higher proportion of IS patients
were aged =60 years old (59.9%, p=0.021), of Indian origin (15.5%, p=0.034), had diabetes (51.2%,
p<0.001), hyperlipidaemia (17.8%, p<0.001), ischaemic heart disease (10.9%, p=0.011) and were
smokers (54.2%, p=0.028) as compared to HS patients. The proportion of IS patients who exhibited
hemiparesis (76.0%, p=0.012) and speech disturbances (54.8%, p=0.015) was higher than HS patients.
Most IS patients ranged from no disability to moderate disability (65.3%, p<0.001) with a length of
stay in the hospital of < 7 days (77.6%, p<0.001).

Conclusion: Significant differences were observed on risk factors between IS and HS. IS was linked
mainly with hemiparesis and speech disturbances, whereas HS patients mainly exhibited headaches,
nausea and vomiting, altered sensorium, and seizures, in addition to more severe stroke and poor
outcomes.
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INTRODUCTION

Based on the Global Burden of Disease study in
2010, there were over 11 million ischaemic stroke
(IS) and 5.3 million haemorrhagic stroke (HS)
cases worldwide with 63% and 80% respectively
occurring in low- and middle-income countries.'-?
According to the Acute Stroke Registry Malaysia
2010-2014, IS is the most common type of
stroke and accounted for 79.4% of all stroke
cases, followed by HS (18.2%).> The unequal
distribution of IS and HS makes comparisons
between the two types of stroke difficult in terms
of prognostic factors.

Identification of risk factors (RFs) is complex
as stroke has different aetiologies and varieties.
The INTERSTROKE study reported RFs such
as waist-to-hip ratio, diabetes mellitus and
a high apoliprotein B/apoliprotein Al ratio
were significantly associated with IS, whereas
hypertension, cigarette smoking and physical
activity levels showed higher significance in
HS* Another study from Croatia concluded that
atherosclerotic diseases and atrial fibrillation are
more prevalent in IS patients than in HS patients.’
Clinical factors such as carotid atheroma, low
high-density lipoprotein (HDL), and kidney
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disease were seen more commonly in IS than
in HS.® A systematic review that involved 4,387
stroke patients concluded that diabetes mellitus
and acquired immunodeficiency syndrome
conferred equal risk for both stroke subtypes
and that hypertension was more prevalent in HS
patients.”

While the computed tomography scan remains
the most frequent technique used for distinguishing
between IS and HS, it may not be available at
all hospitals. Therefore, clinical manifestations
may be the most important determinant for type
of stroke, which is important in acute stroke
care since early identification is critical to avoid
complications and lasting disabilities.® Many
studies have documented numerous clinical
manifestations, including neurological signs and
symptoms. Some of them have proposed formulae
that aid in differentiating the type of stroke through
clinical evaluation. For instance, a study showed
that in HS patients, dilated pupils, agitation, abrupt
onset headache, seizure, etc., were all significantly
more common than in IS patients who were more
likely to experience a progressive headache.’

The type of stroke, the degree and length of
blockage or bleeding, and the amount of brain
tissue loss all influence the prognosis of stroke
patients. Generally, HS has a worse prognosis than
IS. As compared to IS, HS was usually associated
with a greater risk of mortality, required a longer
stay in both acute and rehabilitative hospitals, and
had a more substantial initial clinical deficit with
a higher number of neurological disorders as well
as a poorer functional outcome upon admission >’

Even though there have been epidemiological
stroke studies globally, sometimes with mixed
findings, there has been no research conducted
locally in Malaysia to compare IS and HS patients.
Such information is critical for planning and
executing effective stroke management in health
settings. The current study aims to compare the
associations among demographic characteristics,
RFs, clinical manifestations, and outcomes of
different stroke subtypes in a Malaysian stroke-
ready hospital.

METHODS

Study setting and recruitment

The Hospital Seberang Jaya (HSJ) is a cluster-
lead tertiary healthcare institution situated in
the Perai region of mainland Penang, Peninsular
Malaysia. HSJ developed the Perai Regional
Integrated Stroke Intervention System which
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includes a protocol for rapid thrombolysis system
management as well as a local hospital-based
stroke database that is representative of the
population for mainland Penang. That local stroke
database at HSJ was developed by collecting
relevant clinical and epidemiological information
on hospitalized stroke patients from medical
records. Starting in January 2010, all information
entered into the database was verified by a stroke
neurologist prior to entry.

All confirmed IS and HS cases of patients
aged 18 years and above that were admitted to
HSJ from I* January 2010 to 31% December
2019 were included in the study. Cases of other
stroke subtypes such as transient ischaemic attack,
cerebral venous thrombosis, and unclassified
stroke, as defined in the World Health Organization
classification system, were excluded. Diagnosis
of IS and HS was based on clinical assessments
by a neurologist and confirmed by computed
tomography or magnetic resonance imaging of
the brain.

Ethics statement

This study was registered at the National Medical
Research Register and approved by the Medical
Research and Ethics Committee, Ministry of
Health Malaysia (NMRR-20-1476-55732) and the
Committee waived the need for patient consent.

Variables selection

Demographic characteristics of cases (sex, age,
ethnicity, education level, marital status), selected
RFs (hypertension, diabetes, hyperlipidaemia,
ischaemic heart disease (IHD), atrial fibrillation,
family history of stroke, smoking status,
alcohol consumption, physical activity), clinical
manifestations (headache, nausea and vomiting,
vertigo or dizziness, altered sensorium, visual
alteration, speech disturbances, hemiparesis,
tetraparesis, monoparesis, seizure) and stroke
outcomes (disability, stroke severity, length
of hospital stay) were selected based on their
relative importance in accordance with practice
guidelines'" and on the presence of adequate data
for analyses. Hypertension was defined as a mean
systolic blood pressure of =140 mmHg or a mean
diastolic blood pressure of =90 mmHg in repeated
measures, or use of antihypertensive medications,
as documented in medical records.'>!* Diabetes
was defined as a fasting plasma glucose level
of 7 mmol/L (126 mg/dL) or above or being
prescribed with oral hypoglycaemic agents or
an insulin regimen, as documented in medical



records.'”!* Hyperlipidaemia was defined as
total cholesterol greater than 5.2 mmol/L with
high plasma triglyceride concentration (>1.7
mmol/L), low HDL cholesterol concentration
(<1 mmol/L for male, <1.2 mmol/L for female),
and increased concentration of low-density-
lipoprotein cholesterol (>2.6 mmol/L with cardiac
RFs) or currently on statins, as documented in
medical records.'>!> THD was defined as a self-
reported physician diagnosis for angina pectoris
or myocardial infarction, or with a history of
angioplasty, stenting procedures or coronary
artery bypass graft surgery.'? Atrial fibrillation
is defined as a self-reported physician diagnosis
with abnormal electrocardiogram findings, history
of anti-arrhythmic drugs or with anti-coagulant
therapy, as documented in medical records.'
Smoking status was defined as a current smoker
who smoked at least one cigarette in the past
month.!? Disability was measured upon discharge
using the modified Rankin Scale (mRS) and
categorized as no disability to moderate disability
(score 0-3) and severe disability ultimately to
death (score 4-6)."” The severity of stroke was
measured upon admission using the National
Institutes of Health Stroke Scale (NIHSS) and

Table 1: Sample characteristics (n=1,805)

categorized as no stroke to mild stroke (score 0-4),
moderate stroke (score 5-15), moderate to severe
stroke (score 16-20) and severe stroke (score 21-
42)." Length of hospital stay was dichotomized
as <7 days or > 7 days based on cut-points used
in previous literature.'

Statistical analyses

Analyses were performed using the Statistical
Package of Social Sciences software, version
20. Descriptive statistics were employed for all
variables in the study. Pearson chi-square (%) was
used to compare associations between categorical
variables. P-values less than 0.05 (P<0.05) was
considered statistically significant.

RESULTS

There was a total of 1,805 patients with 1,572
(87.1%) IS patients and 233 (12.9%) HS patients.
The mean (SD) age for IS patients was 62.75
(12.08) years and 60.51 (13.65) years for HS
patients. Generally, there were more male than
female patients with 957 (60.9%) for IS patients
and 137 (58.8%) for HS patients.

Table 1 shows sample characteristics of stroke

Characteristics T"(t:lf;gg‘ts IS (n=1,572) HS (n=233) b V"; e
Sex 0.544
Male, n (%) 1,094 (60.6) 957 (60.9) 137 (58.8)

Female, n (%) 711 (39.4) 615 (39.1) 96 (41.2)

Age (years) 0.021
Less than 60, n (%) 742 (41.1) 630 (40.1) 112 (48.1)

60 or more, n (%) 1,063 (58.9) 942 (59.9) 121 (51.9)

Ethnicity 0.034
Malay, n (%) 957 (53.0) 826 (52.5) 131 (56.2)

Chinese, n (%) 584 (32.4) 503 (32.0) 81 (34.8)

Indian, n (%) 264 (14.6) 243 (15.5) 21 (9.0)

Education level 0.240
(n=485)

None, n (%) 50 (10.3) 45 (10.6) 5(8.5)

Primary, n (%) 179 (36.9) 162 (38.0) 17 (28.8)

Secondary, n (%) 234 (48.2) 202 (47.4) 32 (54.2)

Tertiary, n (%) 22 (4.5) 17 (4.0) 5(8.5)

Marital status 0.759
(n=1,219)

Married, n (%) 978 (80.2) 849 (80.1) 129 (81.1)

Single, n (%) 241 (19.8) 211 (19.9) 30 (18.9)
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subtypes. A higher proportion of patients aged
60 years or more were afflicted with IS (n=942,
59.9%) as compared to the proportion of patients
aged 60 years or more who were diagnosed with
HS (n=121, 51.9%). The proportion of Malay
and Chinese patients with IS was lower (n=826,
52.5%; n=503, 32.0%) as compared to the
proportion of Malay and Chinese patients with
HS (n=131, 56.2%; n=81, 34.8%). However,
there were more Indian patients with IS than HS
(n=243, 15.5%; n=21, 9.0%).

Assignificantly higher proportion of IS patients
were smokers (54.2% vs 41.3%), had diabetes
(51.2% vs 33.8%), hyperlipidaemia (17.8% vs
8.5%) and IHD (10.9% vs 5.4%) in comparison
to HS patients, and these differences were
statistically significant (Table 2).

Table 2: Risk factors of stroke subtypes (n=1,805)
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Table 3 shows the differences between clinical
manifestations of stroke subtypes. A significantly
lower proportion of IS patients had headaches
(13.5% vs 34.3%), nausea and vomiting (11.1%
vs 30.2%), altered sensorium (13.1% vs 21.0%)
and seizures (1.5% vs 5.5%) as compared to
HS patients. A higher proportion of IS patients
had speech disturbances (54.8% vs 46.1%) and
hemiparesis (76.0% vs 68.1%) in comparison
to HS patients, and these differences were
statistically significant.

Table 4 shows the differences between patient
outcomes and stroke subtypes. A higher proportion
of IS patients had no to moderate disability (65.3%
vs 37.1%), mild severity (56.3% vs 30.6%), and
a length of hospital stay of < 7 days (77.6% vs

. Total patients Ve
Risk factors (n=1,805) IS (n=1,572) HS (n=233) p-value
Hypertension (n=1,784) 0.263
Yes, n (%) 1,299 (72.8) 1,123 (72.4) 176 (75.9)

No, n (%) 485 (27.2) 429 (27.6) 56 (24.1)

Diabetes (n=1,750) < 0.001
Yes, n (%) 857 (49.0) 781 (51.2) 76 (33.8)

No, n (%) 893 (51.0) 744 (48.8) 149 (66.2)
Hyperlipidaemia (n=1,731) < 0.001
Yes, n (%) 287 (16.6) 268 (17.8) 19 (8.5)

No, n (%) 1,444 (83.4) 1,239 (82.2) 205 (91.5)

IHD (n=1,725) 0.011
Yes, n (%) 175 (10.1) 163 (10.9) 12 (5.4)

No, n (%) 1,550 (89.9) 1,338 (89.1) 212 (94.6)

Atrial fibrillation (n=1,720) 0.377
Yes, n (%) 46 (2.7) 42 (2.8) 4(1.8)

No, n (%) 1,674 (97.3) 1,454 (97.2) 220 (98.2)

Family history of stroke 0.920
(n=1,719)

Yes, n (%) 40 (2.3) 35(2.3) 5@2.2)

No, n (%) 1,679 (97.7) 1,460 (97.7) 219 (97.8)

Smoking status (n=781) 0.028
Yes, n (%) 413 (52.9) 380 (54.2) 33 (41.3)

No, n (%) 368 (47.1) 321 (45.8) 47 (58.7)

Alcohol consumption 0.186
(n=1,721)

Yes, n (%) 46 (2.7) 37 (2.5) 9 (4.0)

No, n (%) 1,675 (97.3) 1,459 (97.5) 216 (96.0)

Physical activity (n=1,719) 0.161
Yes, n (%) 26 (1.5) 25 (1.7) 1(04)

No, n (%) 1,693 (98.5) 1,470 (98.3) 223 (99.6)
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Table 3: Clinical manifestations of stroke subtypes (n=1,805)
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Clinical manifestations T"(t;‘lf;gg;‘ts IS@=L57)  HSM=233) X
Headache (n=1,716) <0.001
Yes, n (%) 275 (16.0) 203 (13.5) 72 (34.3)

No, n (%) 1,441 (84.0) 1,303 (86.5) 138 (65.7)

Nausea and vomiting <0.001
(n=1,727)

Yes, n (%) 232 (13.4) 168 (11.1) 64 (30.2)

No, n (%) 1,495 (86.6) 1,347 (88.9) 148 (69.8)

Vertigo or dizziness 0.060
(n=1,715)

Yes, n (%) 417 (24.3) 355 (23.6) 62 (29.5)

No, n (%) 1,298 (75.7) 1,150 (76.4) 148 (70.5)

Altered sensorium 0.002
(n=1,703)

Yes, n (%) 239 (14.0) 195 (13.1) 44 (21.0)

No, n (%) 1,464 (86.0) 1,298 (86.9) 166 (79.0)

Visual alteration 0.444
(n=1,702)

Yes, n (%) 112 (6.6) 101 (6.8) 11 (5.3)

No, n (%) 1,590 (93.4) 1,395 (93.2) 195 (94.7)

Speech disturbances 0.015
(n=1,743)

Yes, n (%) 937 (53.8) 837 (54.8) 100 (46.1)

No, n (%) 806 (46.2) 689 (45.2) 117 (53.9)

Hemiparesis (n=1,742) 0.012
Yes, n (%) 1,307 (75.0) 1,162 (76.0) 145 (68.1)

No, n (%) 435 (25.0) 367 (24.0) 68 (31.9)

Tetraparesis (n=1,646) 0.551
Yes, n (%) 32(1.9) 27(1.9) 5(2.5)

No, n (%) 1,614 (98.1) 1,418 (98.1) 196 (97.5)

Monoparesis (n=1,637) 0.283
Yes, n (%) 33 (2.0) 31(2.2) 2 (1.0)

No, n (%) 1,604 (98.0) 1,408 (97.8) 196 (99.0)

Seizure (n=1,352) 0.001
Yes, n (%) 27 (2.0) 18 (1.5) 9(5.5)

No, n (%) 1,325 (98.0) 1,171 (98.5) 154 (94.5)

59.7%) in comparison to HS patients. These
differences were statistically significant.

DISCUSSION

Overall, there were more male than female patients
in both IS and HS cases. When comparing IS
patients to HS patients, more IS patients were
older (aged =60), of Indian origin, had diabetes,
hyperlipidaemia, IHD and were smokers. There
were also more IS patients with hemiparesis,
speech disturbances, and milder disabilities with

a shorter length of stay in the hospital than HS
patients.

In this study, we found that there were
more IS (87.1%) cases than HS (12.9%) cases,
consistent with a local study and the Acute Stroke
Registry Malaysia 2010-2014 28 Stroke afflicted
predominantly males (60.6%), however, there
were no disparities of stroke subtypes between
sexes. Based on the estimated major disease
burden (1990-2016), the global lifetime risk of
stroke for both males and females was similar.?
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Table 4: Outcomes of stroke subtypes (n=1,805)
Clinical manifestations T"(t;‘i f,astolg;‘ts IS =1572)  HS 0=233) v"az e
Disability (n=1,625) <0.001
No to moderate disability, n (%) 1,006 (61.9) 934 (65.3) 72 (37.1)
Severe disability to death, n (%) 619 (38.1) 497 (34.7) 122 (62.9)
Stroke severity (n=1,573) <0.001
None to mild stroke, n (%) 848 (53.9) 803 (56.3) 45 (30.6)
Moderate stroke, n (%) 543 (34.5) 480 (33.7) 63 (42.9)
Moderate to severe stroke, n (%) 84 (5.3) 66 (4.6) 18 (12.2)
Severe stroke, n (%) 98 (6.2) 77 (5.4) 21 (14.3)
Length of hospital stay <0.001
<7 days, n (%) 1,359 (75.3) 1,220 (77.6) 139 (59.7)
> 7 days, n (%) 446 (24.7) 352 (22.4) 94 (40.3)

There was a significantly higher proportion of
IS patients aged above 60 years old than patients
with HS. This finding was in line with a study
that showed advanced age to be significantly
associated with IS patients.® Due to the long-term
effects of advancing age on cardiovascular and
cerebrovascular systems, as well as the gradual
existence of stroke RFs over time, the risk of IS
increases significantly over time. Therefore, it
is paramount to pay extra attention to geriatric
patients. We found that Malays and Chinese had
a greater susceptibility to HS, while Indians were
more likely to suffer from IS. Similar ethnic
distribution of stroke subtypes was demonstrated
in a study conducted in Singapore.”! While the
findings can be due to disparities in the metabolic,
lifestyle, or socioeconomic status of different
ethnic groups, differences in stroke outcomes
among different ethnic groups have also been
reported in other studies.”** Previous study
indicated that a higher level of education was
linked to a lower risk of total and IS incidents,
but not HS incidents.** Nevertheless, our study
showed no disparities between IS and HS in
terms of educational levels. We also found that
marital status was not associated with IS and HS
and the finding aligned with a study conducted
at Northeast Ethiopia.?

Our study indicated that IS patients had a higher
prevalence of vascular RFs such as diabetes,
hyperlipidaemia, and IHD as opposed to HS
patients. In the general population, hypertension
is one of the most significant RF for stroke, and
the risk of stroke rises linearly as blood pressure
rises above 115/75 mmHg.* The proportion
of patients with IS (72.4%) and HS (75.9%)
with hypertension was about the same in our
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study. Proper management of blood pressure is
crucial as population attributable risk (PAR) for
hypertension was 29.9%.%” Since a blood pressure
target level in the event of an acute IS remains
debatable?®, future studies are recommended to
determine what level of blood pressure will result
in the best possible clinical outcomes.

The second most prevalent RF after hypertension
was diabetes, consistent with a previous study.”
Nearly half of our IS patients had diabetes (51.2%)
as compared to one-third of HS patients. The
proportion was generally higher than in other
Asian countries but second highest to Kuwait
(65.0%).* The Framingham study discovered that
diabetes patients had a 2.5 to 3.5 times higher
rate of IS than non-diabetic patients aged 45 to
74 years old,*! whereas diabetes was found to
have a negative link with HS in the University
of Towa-Cooperative Aneurysm Study.** Diabetes
was not only linked to a higher incidence of IS,
but also to a change in the clinical presentations
and outcomes.* The cut-off value for IS patients
with diabetes was 210.5 mg/dl, while the cut-off
value for individuals with IS without diabetes
was 113.5 mg/dl.** Diabetes was also associated
with a higher incidence of IS especially among
the younger aged patients and those with other
co-morbid conditions, as opposed to those
without diabetes® with a PAR of nearly 20%.”
Nevertheless, a study showed that 5% to 28%
of people have undetected diabetes or reduced
glucose tolerance.*

Hyperlipidaemia and IHD showed significant
differences between stroke subtypes. The
proportion of IS patients with hyperlipidaemia
(17.8%) and THD (10.9%) was low compared
to those with hypertension and diabetes and the



same was true among populations in neighbouring
countries like Japan (56.6%; 13.9%)*", Singapore
(98.1%; 23.3%)®, and Taiwan (43.2%; 13.4%).%*
Due to the causative role of hyperlipidaemia
in small-vessel disease, it increases the risk
of IS substantially.*® IS patients had higher
hypercholesterolemia and lower HDL-cholesterol
levels than HS patients.*! The Heart Protection
Study showed that treatment with statins in
patients with other vascular illnesses was linked to
alower incidence of IS > As a preventive measure,
hyperlipidaemia screening and lipid-lowering
medication are indicated for high-risk IS patients.
However, there was a reverse epidemiological
association between lipid levels and stroke
outcomes, in which high lipid profiles at IS onset
during admission were linked with better short-
term functional outcome.* Future research on the
temporal profile of this relationship is required.

It is established that IHD and IS shared many
comparable RFs and aspects of pathophysiology,
particularly with arteriosclerosis. Nevertheless,
there is a discrepancy among them on the
frequency and intensity of the RFs involved.*
IHD is one of the leading causes of mortality after
IS .* Alongitudinal study showed that individuals
with lower long interspersed nucleotide element-1
methylation in blood were at higher risk of IHD
and stroke events, contributing to its overall
mortality.*® IHD does not cause signs and
symptoms until an artery is severely narrowed or
blocked completely. As many are only aware of the
disorder when they arrive at a medical emergency,
IHD screening and subsequent diagnosis during
subclinical stages of the disease are crucial to
ensure sufficient treatment (medical treatment
or coronary revascularization) being provided to
enhance the prognosis.*’

We also explored the differences between
lifestyle RFs and stroke subtypes. A significantly
higher proportion of IS patients were smokers
(54.2% vs 41.3%), consistent with previous
studies. The Japan Public Health Center-based
Prospective Study on Cancer and Cardiovascular
Disease demonstrated cigarette smokers have a
1.66 higher risk to suffer from IS.*®* Smoking
was independently associated with silent brain
infarcts in first-ever IS patients* with 8.1% being
attributed to IS in the German population.®® A
Korean study observed a decrease of smoking
PAR with age in both sexes with 45.1% and
5.9% in young males and females respectively,
374% and 7.7% in middle-aged males and
females respectively, as well as 16.7% in elderly
males.'> Knowing that approximately five million

Malaysians aged 15 years and above (22.8%) are
current smokers,’! it is not surprising that the IS
diagnosis of more than half of our IS patients
may be attributable to smoking. Nevertheless,
the number of smokers was determined solely
based on patient or caretaker interviews and might
underestimate the number of smokers. There were
no urine tests for nicotine or salivary tests for
cotinine to detect cigarette smoking and tobacco
use.

The symptoms of a stroke vary depending
on which part of the brain was impacted and
the quantity of tissue that was damaged. In this
study, IS patients had more hemiparesis (76.0%)
and speech disturbances (54.8%). These two
clinical manifestations were the most common
presenting signs and symptoms of 1S*? and they
are also included among the stroke warning
signs (“F.A.S.T.” - Facial drooping, Arm
weakness, Speech difficulties, and Time) that
aid in detecting and improving responsiveness
to the needs of stroke patients. Because “time is
brain,” the general public’s ability to recognize
stroke symptoms is critical and it is important
to develop educational techniques in order to
provide health education to the community. A
study conducted in Malaysia during a blood
pressure screening programme found that overall
knowledge about stroke was good among the
general public throughout the country.”® On the
other hand, HS patients in our study had more
headaches (34.3%), nausea and vomiting (30.2%),
altered sensorium (21.0%), and seizures (5.5%).
Headaches, nausea and vomiting, as well as
seizures, are the most prevalent symptoms of
HS 355 Still, headache in HS is usually acute at
onset, while a gradual, progressive headache is
more common in IS .5 In contrast to our finding,
altered sensorium was predominantly observed in
IS 5" For individuals with stroke, brain imaging
is still the gold standard diagnostic approach.
Clinical manifestations, alternatively, are useful
for identifying stroke subtypes and assisting
physicians to make primary diagnoses in small
district hospitals and centres where imaging
facilities are not available. These findings may
be useful to improve patient care, treatment, and
timely referral to a more comprehensive stroke
centre.>

When we looked at stroke outcomes based
on mRS, NIHSS, and length of hospital stay,
HS patients had more severe outcomes, being
associated with higher fatalities as compared
to IS patients. Previous studies showed similar
results.®®! Stroke is one of the primary causes
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of morbidity and mortality in Malaysia, as it
is in many other countries. With the growing
proportion of elderly in the population and recent
advancements in stroke prevention and treatment,
the epidemiology of stroke is changing with time.*
Therefore, knowing the disproportions between
stroke severity and outcomes between IS and HS
is important. This is because predicting stroke
morbidity and mortality risks can help physicians
to make a prognosis objectively, prioritise care
to patients at risk, counsel patients and families
about end-of-life options, and determine whether
stroke fatality numbers are similar to expectations
based on different patients with stroke.®

There were several limitations to this study.
The accuracy and completeness of medical
records documentation are critical to study data;
nevertheless, data verification enhances data
reliability. Stroke patients usually have more than
one RF. In this study, we only presented the result
by looking at each RF independently. We realise
that in reality, there may be other confounding
effects that can affect the results and hence,
future studies are suggested to investigate such
relationships. Post-discharge stroke information
was not presented in this study as data were
missing. For example, sometimes patients are
discharged to other facilities. Thus, we are not
able to provide more comprehensive data on the
differences in stroke outcomes between IS and
HS at different post-discharge time points. We did
not include variables such as employment status
and acquired immunodeficiency syndrome since
they are either not common among our stroke
population or information about those factors
is not widely available in the medical records.
However, if such information can be obtained
for a future study, it might provide a better
understanding of stroke management as a whole.

In conclusion, our findings suggest two
non-modifiable RFs (age and ethnicity), three
vascular RFs (diabetes, hyperlipidaemia, and
IHD), and one lifestyle RF (smoking) were
associated with significant differences between IS
and HS. In addition, IS was linked mainly with
hemiparesis and speech disturbances, while HS
was associated with higher proportions of patients
with headaches, nausea and vomiting, altered
sensorium, and seizures, in addition to more
severe stroke and poorer outcomes. Public health
campaigns like prevention programs at the hospital
and community levels that promote physical
activity, healthy diet, and lifestyle changes can
lead to a greater reduction in the burden of stroke.
We propose a nationwide study to identify the
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disparities of stroke clinical manifestations and
outcomes between IS and HS in order to better
understand the epidemiology of stroke and to
improve current stroke management.
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