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ABSTRACT

This study aims to identify the relevant risk factors based on different sociodemographic backgrounds
among ischaemic stroke patients in relation to age. We included all adult ischaemic stroke patients from
1%t January 2013 to 31% December 2019 who presented to Hospital Seberang Jaya. The study utilized
data that were collected from medical records and were presented with descriptive and inferential
statistics. Hypertension was common in male (p=0.009), female (p<0.001), Chinese (p<0.001), married
(p=0.006), or single (p=0.006) ischaemic stroke patients with advancing age. Ischaemic stroke patients
in their 50s who were female (p=0.043) or Indian (p=0.005) and Chinese patients >60 (p=0.025) more
often presented with diabetes. Dyslipidaemia was predominant in ischaemic stroke patients who were
male between 50 and 59 (p=0.017) or Chinese >60 (p=0.041). Male (p=0.037), female (p=0.005),
Chinese (p<0.001), Indian (p=0.022), or married (p=0.037) ischaemic stroke patients with advancing
age were more likely to be associated with at least two risk factors. There was a declining proportion of
fewer than two risk factors among ischaemic stroke patients with the same sociodemographic
background in progressing age. Risk factors had a specific age and sociodemographic distribution
pattern in ischaemic stroke patients. Public health preventive programmes targeting certain age groups
with different sociodemographic backgrounds could be useful to reduce the burden of stroke.
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1. INTRODUCTION influence the aetiology and outcomes of stroke.®

A 6-year stroke study conducted at Hospital
Seberang Jaya, Penang showed that nearly 82% of
the patients were ischaemic stroke (IS) patients.®
There are modifiable and non-modifiable risk
factors (RFs) associated with IS. Non-modifiable
RFs include age, sex, ethnicity, and genetic factors.
While these non-modifiable RFs cannot be altered,
they still serve as imperative identifiers of stroke-
risk patients.? On top of that, modifiable RFs
such as hypertension, atrial fibrillation (AF), and
ischaemic heart disease (IHD) may further

As evidenced in the literature, the substantial
impact of these RFs varied in combination with
other variables such as sex and age.®
Identification of these precipitating factors is
essential in order to implement preventive
measures that target patients at increased risk for
stroke. Because RFs are frequently interrelated,
clustering patterns of several RFs should be
investigated. Understanding the association might
be useful in creating interventions that target



numerous regularly co-occurring RFs in certain
population groups.®

There were several studies in the past such
as the Framingham Heart Study,® the
Atherosclerosis Risk in Communities study,” and
the Cardiovascular Health Study® that identified
the RFs for stroke. Despite the fact that there have
been stroke epidemiological studies worldwide,
sometimes with inconsistent results, there are no
studies done locally in Malaysia to identify the
RFs of stroke. The RFs among different
socioeconomic groups have also not been
extensively studied. The lack of Malaysian stroke-
related data is hampering evidence-based efforts
to improve patient care and to provide and plan for
a better healthcare policy. Therefore, we
performed this 7-year observational study at a
local stroke-ready hospital in order to identify the
relevant RFs and to determine disparities in the co-
occurrence of these various RFs based on
sociodemographic backgrounds among IS patients
in relation to age.

2. METHODS

This single-centre, hospital-based study was
registered with the local National Medical
Research Register (NMRR-20-1476-55732) and
obtained ethical approval from the Medical
Research and Ethics Committee, Ministry of
Health Malaysia.

Hospital Seberang Jaya (HSJ) has an acute
stroke care facility that provides 24/7 intravenous
thrombolysis service to patients from Penang and
nearby states.®) We included all adult patients
(above 18 years old) from 1% January 2013 to 31
December 2019 who presented to HSJ within 14
days of IS symptoms onset. Based on stroke
subtypes as defined by the World Health
Organization classification system, patients with
other types of strokes, such as intracerebral
haemorrhage, and subarachnoid haemorrhage,
were excluded from this study.®® The
identification of stroke cases was based on clinical
assessment by a neurologist and confirmed using
computed tomography or magnetic resonance
imaging of the brain. We collected relevant data
from medical case notes obtained from the
medical record office. The information was
verified by a neurology stroke expert prior to data
extraction and analysis.
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Variables for analysis that were retrieved
include the IS patients’ sociodemographic data
(age, sex, ethnicity, and marital status), and five
major RFs (hypertension, diabetes, dyslipidaemia,
IHD, and AF) that were identified via medical
records. Hypertension was demarcated 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.®V Diabetes
was demarcated as a fasting plasma glucose level
>7 mmol/L or being prescribed with oral
hypoglycaemic agents or an insulin regiment, as
documented in medical records.*?
Hyperlipidaemia was  defined as total
cholesterol >5.2 mmol/L, high-density-lipoprotein
cholesterol <1.0 mmol/L for male, and <1.2
mmol/L for female, triglyceride >1.7 mmol/L, and
low-density-lipoprotein cholesterol >2.6 mmol/L
with cardiac RFs or currently on statins, as
documented in medical records.®® IHD was
demarcated 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.® AF was
demarcated as a self-reported physician diagnosis
with abnormal electrocardiogram findings, history
of antiarrhythmic drugs or with anticoagulant
therapy, as documented in medical records.4

All data analyses were performed using the
Statistical Package of Social Sciences software,
version 20.0. Descriptive statistics were employed
for all variables in the study. The chi-square test
or Fisher's exact test was used to assess the major
RFs and the number of RFs by different age
groups in the overall sample, in both male and
female, in Malay, Chinese, and Indian, as well as
in married and single patients. All probability
values are two-sided, and a level of significance
(p-value < 0.05) was considered statistically
significant.

3. RESULTS

3.1 Ischaemic Stroke by Overall Sample

We included 1,280 IS patients with the mean age
(SD) of 62.3 (12.1) years. Our study showed that
hypertension was the most common RF of IS,
followed by diabetes, dyslipidaemia, IHD, and AF.
The five major RFs of IS was stratified into
different age groups, ranging from 20 to >60 years



old. Overall, we found statistically significant
association for all five major RFs, namely
hypertension (p<0.001), diabetes (p=0.025),
dyslipidaemia (p=0.006), IHD (p=0.040) and AF
(p=0.006) with age. Hypertension was the most
frequent RF across all age groups, present in 50%
to 80% of the patients with IS. AF was the least
common RF, hardly seen in patients aged below
60. (Figure 1A; Table 1)

We found significant association between
number of RFs and age (p<0.001). Of the five
major RFs assessed, 473 (37.0%) patients had two
RFs, 20% to 30% of the patients had either no or
one RF. The least number of patients, 31 (2.4%),
had four RFs. In the youngest age group of 20 to
29 years, half had a single RF and the other half of
them developed IS without having any RFs. As the
age increased, the proportion of patients with
either no or only one RF declined while the
number of patients with two or more RFs of IS
became greater. (Figure 2A; Table 2)

3.2 Ischaemic Stroke by Sex

Among the 815 (63.7%) male patients, association
between age and hypertension (p=0.009) as well
as dyslipidaemia (p=0.017) were found to be
statistically significant (Table 1). The proportion
of hypertension declined slightly in patients aged
40 to 49 years and rose thereafter in the
subsequent elder age groups. Dyslipidaemia was
found most often in male patients aged 50 to 59
years (18.2%), and least often in those aged 30 to
39 years (3.3%) (Figure 1B). In the female group,
one patient aged between 20 and 29 with young IS
had hypertension. The proportion of diabetes
increased up to the age of 50s and declined
thereafter (Figure 1C).

There was a statistically significant
association between number of RFs and age in
both male (p<0.037) and female (p=0.005)
patients (Table 2). In male patients aged 30 to 39
years, a majority of them (46.7%) had only one RF
whereas most of the females (66.7%) in the same
age group did not have any RFs. The proportion of
patients with at least two RFs increased steadily
from age 30 to >60 in both male and female
patients. More than 50% of the male and female
patients who were >60 years had at least two RFs
(Figures 2B and 2C).
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3.3 Ischaemic Stroke by Ethnic Group
Although Malays accounted for more than half of
the patients, we did not observe significant
association between RFs and age (Table 1; Figure
1D). Among 405 (31.6%) Chinese patients, three
major RFs, hypertension (p<0.001), diabetes
(p=0.025) and dyslipidaemia (p=0.041) were
significantly associated with increasing age (Table
1). Starting at the age of 30, both the proportion of
hypertension and diabetes were seen in advancing
age. The proportion of hypertension in Chinese
patients aged >60 almost tripled as compared to
younger patients in their 30s. There was also a
marked increase in the proportion of
dyslipidaemia from 4% to more than 20% as the
age increased from 40 to >60 (Figure 1E).
Meanwhile in the Indian group (14.9%), diabetes
was the only RF showing significant association
with varying age groups (p=0.005) (Table 1). A 10%
decrease was first observed in the younger age
group in the proportion of diabetes. However, it
rose to approximately 60% as the age increased to
>50 years (Figure 1F).

Statistically significant association was
observed between the number of RFs and age in
Chinese (p<0.001) and Indian (p=0.022) patients
(Table 2). All Chinese patients aged below 40
years had either no or only one RF. As the age
increased, patients with at least two RFs gradually
predominated in the population (Figure 2E). Most
Indian patients aged >60 had two RFs, whereas
approximately 40% of those aged below 50 years
had only one RF (Figure 2F).

3.4 Ischaemic Stroke by Marital Status
We found a statistically significant association
between hypertension and age in both married
(p=0.006) and single (p=0.006) patients (Table 1).
Proportion of hypertension in married patients
varied across all age groups, being highest in the
20 to 29 age group and lowest in the 30 to 39 age
group (Figure 1G). Among patients who were
single, the proportion of hypertension increased
progressively from the age of 30 to >60 (Figure
1H). In patients aged below 60, hypertension was
more often reported by those who were married in
comparison with those who were single (Figures
1G and IH).

There was a significant association
between the number of RFs and age in married



Journal of Cardiovascular, Neurovascular & Stroke
https://mycvns.com

The association between the number of RFs and
age in single patients was not statistically
significant (Figure 2H).

patients (p=0.037) (Table 2). In married patients
aged 30 to 39 years, 25% had at least two RFs and
the frequency then increased to about 40% in the
>60 age group (Figure 2G).

Table 1: Prevalence of major risk factors by different age groups (in overall sample; in male and female;

in Malay, Chinese, and Indian; in married and single patients)

L Age groups (years) P-
Major risk factors 5629 | 30-39 | 40-49 | 5059 | 60 | '°? | value
Overall sample, n (%)
Hypertension 1 (50.0) 23 90 236 571 921 <
(54.8) | (62.9) (67.0) (77.1) (72.0) 0.001
Diabetes 0 (0.0) 13 59 168 372 612 0.025
(31.0) | (41.3) (47.7) (50.2) (47.8)
Dyslipidaemia 0(0.0) | 1(24) 16 60 (17.0) 142 219 0.006
(11.2) (19.2) (17.1)
Ischaemic heart 0(.0) | 0(0.0) | 14(9.8) | 27 (7.7) | 85(11.5) | 126 (9.8) | 0.040
disease
Atrial fibrillation 0(.00 | 0(0.0) | 2(0.7) | 3(0.9) | 31(4.2) | 35(2.7) | 0.006
Sex, n (%)
a) Male (n=815, n=1 N=30 |n=107 | n=242 | n=435 | n=815
63.7%)
Hypertension 0 (0.0 19 62 164 319 564 0.009
(63.3) | (57.9) (67.8) (73.3) (69.2)
Diabetes 0 (0.0) 11 43 105 218 377 0.115
(36.7) | (40.2) (43.4) (50.1) (46.3)
Dyslipidaemia 0(.0) | 1(3.3) | 8(7.5) |44(18.2) | 72(16.6) 125 0.017
(15.3)
Ischaemic heart 0(0.0) | 0(0.0 14 20 (8.3) | 55(12.6) | 89 (10.9) | 0.075
disease (13.1)
Atrial fibrillation 0(.00 | 0(0.0) | 1(0.9) | 2(0.8) | 14(3.2) | 17(2.1) | 0.185
b) Female (n=465, n=1 nN=12 | n=36 | n=110 | Nn=306 | Nn=465
36.3%)
Hypertension 1 4 (33.3) 28 72 (65.5) 252 357 <
(100.0) (77.8) (82.4) (76.8) 0.001
Diabetes 0(0.0) | 2(16.7) 16 63 (57.3) 154 235 0.043
(44.4) (50.3) (50.5)
Dyslipidaemia 0(0.0) | 0(0.0) | 8(22.2) | 16 (14.5) | 70 (22.9) | 94 (20.2) | 0.117
Ischaemic heart 0(.00 | 0(0.0) | 0(0.0) | 7(6.4) | 30(9.8) | 37(8.0) | 0.201
disease
Atrial fibrillation 0(.00 | 0(0.0) | 0(0.0) | 1(0.9) | 17(5.6) | 18(3.9) | 0.132
Ethnic group, n (%)
a) Malay (n=684, n=0 nN=19 | n=95 | n=185 | n=385 | n=684
53.4%)
Hypertension 0 (0.0) 13 65 131 295 504 0.248
(68.4) | (68.4) (70.8) (76.6) (73.7)
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Diabetes 0(0.0) | 8(42.1) 46 88 (47.6) 195 337 0.819
(48.4) (50.6) (49.3)
Dyslipidaemia 0(0.0) | 1(5.3) 13 30 (16.2) | 64 (16.6) 108 0.547
(13.7) (15.8)
Ischemic heart 0(0.0) | 0(0.0 11 13(7.0) | 41(10.6) | 65(9.5) | 0.243
disease (11.6)
Atrial fibrillation 0(.00 | 0(0.0) | 0(0.0) | 3(16) | 14(3.6) | 17(2.5) | 0.191
b) Chinese (n=405, n=2 n=11 | n=27 n=97 | n=268 | n=405
31.6%)
Hypertension 1(50.0) | 3(27.3) 12 59 (60.8) 205 280 <
(44.4) (76.5) (69.1) 0.001
Diabetes 0(0.0) | 1(9.1) | 8(29.6) | 37(38.1) 124 170 0.025
(46.3) (42.0)
Dyslipidaemia 0(.0) | 0(0.0) | 1(3.7) |19(19.6) | 62(23.1) | 82(20.2) | 0.041
Ischaemic heart 0(0.0) | 0(0.0) | 2(74) | 6(6.2) |31(11.6) | 39(9.6) | 0.500
disease
Atrial fibrillation 0(.00 | 0(0.0) | 1(3.7) | 0(0.0) | 15(5.6) | 16(4.0) | 0.100
¢) Indian (n=191, n=0 n=12 | n=21 | n=70 n=88 | n=191
14.9%)
Hypertension 0(0.0) | 7(58.3) 13 46 (65.7) | 71 (80.7) 137 0.079
(61.9) (71.7)
Diabetes 0(0.0) | 4(33.3) | 5(23.8) | 43(61.4) | 53 (60.2) 105 0.005
(55.0)
Dyslipidaemia 0(.0) | 0(0.0) | 2(9.5) |11(15.7)|16(18.2) | 29 (15.2) | 0.443
Ischaemic heart 0(.00 | 0(0.0) | 1(48) | 8(11.4) | 13(14.8) | 22(11.5) | 0.475
disease
Atrial fibrillation 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) 2(2.3) 2(1.0) | 0.661
Marital status, n (%)
a) Married (n=620, n=1 nN=16 | n=61 | n=158 | n=384 | n=620
78.2%)
Hypertension 1 8 (50.0) 43 101 294 447 0.006
(100.0) (70.5) (63.9) (76.6) (72.1)
Diabetes 0(0.0) | 6(37.5) 25 78 (49.4) 200 309 0.301
(41.0) (52.1) (49.8)
Dyslipidaemia 0(0.0) | 1(6.3) | 8(13.1) | 27 (17.1) | 79 (20.6) 115 0.424
(18.5)
Ischaemic heart 0(0.0) | 0(0.0) | 3(4.9) | 13(8.2) |52(13.5) | 68(11.0) | 0.087
disease
Atrial fibrillation 0(.00 | 0(0.0) | 0(0.0) | 1(0.6) | 18(4.7) | 19(3.1) | 0.060
b) Single (n=173, n=0 n=11 | n=25 n=>55 n=82 | n=173
21.8%)
Hypertension 0(0.0) | 4(36.4) 12 34 (61.8) | 63 (76.8) 113 0.006
(48.0) (65.3)
Diabetes 0(0.0) | 2(18.2) | 8(32.0) | 25(45.5) | 37 (45.1) | 72 (41.6) | 0.242

12




Journal of Cardiovascular, Neurovascular & Stroke
https://mycvns.com

Dyslipidaemia 0(0.0) | 0(0.0) | 3(12.0) | 7(12.7) | 15(18.3) | 25(14.5) | 0.469
Ischaemic heart 0(0.00 | 0(0.O) | 1(4.0) | 2(3.6) |10(12.2)| 13(7.5) | 0.248
disease

Atrial fibrillation 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) 1(1.2) 1 (0.6) 1.000

4. DISCUSSION

unexpected. This calls for

more

intensive

Generally, our data are comparable to Asian
countries including developed countries such as
Taiwan®®, Japan®®, Singapore®”, and South
Korea® as well as developing countries such as
China®, India®®, Thailand®V, and Kuwait??. A
previous study suggested that the average age of
stroke patients in developing countries was
younger than in the developed countries.?®
Compared to the four developing Asian countries
mentioned above, our mean (SD) age of 62.3 (12.1)
was the second highest after China, with an
average age of 65. This likely means that the local
burden of stroke contributed by young stroke
patients may not be as significant, but further
study is necessary to confirm this observation.
Male IS patients are predominant in our setting
and among all these countries. Males are reported
to have more IS but females had more infarctions
affecting the anterior circulation and more
subarachnoid haemorrhages.* 2 In the general
population, hypertension is the most significant
RF for stroke and diabetes is second to
hypertension as an RF for 1S.?% 27 Although AF
was the least common RF, a study showed that
there is a 5-fold increased risk of stroke for those
with AF.(8)

4.1 Ischaemic Stroke by Overall Sample

The proportion of each RF increased with age,
similar to previous studies. A hospital-based
cohort in Taiwan showed that hypertension and
diabetes were more common in older IS
patients.®® Furthermore, a China study indicated
that classic vascular RFs such as IHD and AF were
more common in elderly patients.®? The
proportion of at least two RFs increased with
advancing age too. Aging is usually accompanied
by other co-morbidities such as hypertension,
diabetes, etc., which are also RFs for stroke,
further contributing to the number of stroke and its
aftermath.®? We noticed that the proportion of
hypertension in the younger age group i.e., 30-39
years old reaches 54.8%, which is significant and
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hypertension screening, including young adults, to
examine whether the hypertension is essential or
secondary. This measure helps patients to receive
the appropriate treatment as early as possible,
particularly young adults, in order to prevent or
reduce the incidence of stroke events. In contrast
with our finding, a past study found that
dyslipidaemia was more common in the younger
group.®? Dyslipidaemia is common and plays a
role in the development of atherosclerosis and
cerebrovascular disease.®® Given that the
proportion of dyslipidaemia rises with age and that
it is one of the five major modifiable RFs for
cerebrovascular disease, it appears prudent to
strive for more consistent and long-term
monitoring and treatment of these frequent RF
disorders.

4.2 Ischaemic Stroke by Sex

Studies have shown that the stroke rate doubles
every 10 years after the age of 55 in both males
and females.®¥ A similar age pattern can be seen
in our study with more than half of the IS patients
in both sexes aged >60. On top of being the most
prominent RF overall, the proportion of
hypertension increased with age in both male and
female IS patients. This indicates that the
influence of hypertension on the risk of IS is the
same in males and females. Previous study
showed that males had somewhat higher rates of
hypertension until they were around 50 years old,
after which, between 50 and 70 years old, the
incidence of hypertension was the same in both
sexes. However, the number declined in both
sexes between 70 and 80 years of age with a
slightly steeper decrease in males.®® It should be
noted that the study was conducted in Denmark
and the outcome could be affected by its local
regional and socioeconomic differences. We also
observed a disparity between the sexes. As the age
of the patient progressed, the proportion of
dyslipidaemia increased in males while the
proportion of diabetes escalated in females.



Therefore, gender-specific approaches for optimal
lipid or blood sugar management may be
beneficial, but future studies are required to
confirm the results. In addition, both RFs in males
and females peaked when the patients were in their
50s with a slight decline thereafter, which may be
due to mortality displacement in the elderly group.
It is common to associate aging with at least two
chronic illnesses.®® Knowing the increased
proportion of clustering of at least two RFs in both
sexes with age in our stroke cohort, further study
is warranted to investigate whether they function
synergistically and enhance one another or
whether they are just additive RFs for IS. The
issue should be studied with consideration for
hormonal, lifestyle, health behaviour, and other
differences between males and females.

4.3 Ischaemic Stroke by Ethnic Group

Based on our study, the proportion of IS was the
highest in Malay (53.4%) followed by Chinese
(31.6%) and Indian (14.9%) patients. Despite the
fact that more than half of the IS patients are
Malay, only Chinese and Indian patients showed
associations between RFs and age. Currently,
there are only a few studies on ethnic variations in
the Asian stroke population, mostly in Singapore,
which has a more homogeneous population
ethnically compared to Malaysia.®” 3 Our study
is the first that investigates RFs with ethnicity in
relation to age among Malay, Chinese, and Indian
IS patients. Even though our findings might not be
definitive, socioeconomic, dietary patterns and
lifestyles, as well as some hereditary variations are
the factors to consider with the increased
proportion of hypertension, and dyslipidaemia in
Chinese and diabetes in both Chinese and Indian
with age. Of note, one in two Chinese IS patients
have hypertension in their 20s. Considering that
younger stroke patients have a significantly higher
risk of mortality than the general population,
prompt treatment of stroke RFs, such as
hypertension, particularly in the younger
generation is critical.®® We also observed that the
proportion of Indian diabetic IS patients peaked in
the 50s age range with a trivial drop afterwards.
This may be due to mortality displacement which
warrants further study to confirm. Another finding
revealed that both Chinese and Indian IS patients
had at least two RFs as they became older, with
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Indians having a younger predisposition to
multiple RFs, as early as in their 30s. The primary
treatment approach for decreasing stroke-related
morbidity and mortality is prevention.“% 41 Given
that the first-ever stroke was expected to occur
under the age of 40 and the risk of stroke increased
with having more RFs, it could be an advantage to
target these RFs among young Indians. However,
more evidence is needed to warrant the
recommendation.

4.4 Ischaemic Stroke by Marital Status

Marriage as a way of life is not linked to a
decreased risk of stroke in all studies.“? 3 Qur
study also indicated that more than 75% of IS
patients were married. It has been suggested that
the association between marital status and risk of
stroke were largely influenced by socioeconomic
factors, unhealthy lifestyle behaviours and
reduced social support.4 “® We also observed a
similar age pattern in both married and single IS
patients with hypertension. While the youngest
single IS patients were in their 30s, it is
noteworthy that the married 1S patient with
hypertension was in the 20s age range. According
to a Chinese study, young IS patients with
psychological symptoms had a greater proportion
of married status, hypertension, infarct size, and
family dysfunction when compared to those
without psychological symptoms.“8)  Young
people’'s mental health may be unaffected, if not
negatively affected, by early marriage, which is
non-normative both statistically and culturally.®”
Lastly, our study showed that married IS patients
have up to four RFs with increasing age. While
marital status cannot be changed by medical
intervention or therapy, knowing the mechanism
may help in discovering potential strategies to
lower the risk, a topic for future study. This also
suggests early identification of RFs so that
measures can be taken to increase awareness and
public education about them which could, in the
long run, reduce the prevalence of IS. Patients
with hypertension had a 1.5 to 5.0 times higher
risk of death or dependency/deterioration.“® The
proportion of both married and single IS patients
with hypertension in their 60s was about the same
(76%) in our study. Since previous research
showed that individuals who live alone are more
likely to die after a stroke,®® elderly stroke



survivors who are single and living alone,
particularly those with disabilities, may require
extra attention for better post-stroke care
management and long-term outcome.

5. LIMITATION

The study only represents a hospital-based study
and may not represent the population in the whole
of Malaysia. However, with over a thousand
patients and general demographic variables that
are comparable to both Malaysia and other Asian
countries, our findings may provide insights that
are relevant to a regional or international
population. Our findings are exclusively based on
marital status at the time of the stroke. The impact
of changes in marital status on the risk of stroke is
not taken into account in this study. Besides, we
did not further investigate the type of hypertension
(essential or secondary) among the patients. It is
worthwhile to explore, especially among the
group of patients 30-39 years old, if the high blood
pressure is identified as essential or secondary
hypertension. This is crucial since these findings
could be attributed to metabolic syndrome, which
is prevalent in our community and could become

REFERENCES

1. Loh HC, Nazri N, Ganasegeran K, Aziz
ZA, Looi 1. Socio-demographics and clinical
characteristics affecting pre-hospital delays in
acute stroke patients: A 6-year registry study from
a Malaysian stroke hospital. J Neurology Asia 25,
2020

2. Elkind. MS, Sacco RL. Stroke risk factors
and stroke prevention. Seminars in Neurology 18:
429-40, 1998

3. Boehme Amelia K, Esenwa C, Elkind
Mitchell SV. Stroke Risk Factors, Genetics, and
Prevention. Circulation Research 120: 472-95,
2017

4. Park TH, Ko Y, Lee SJ, et al. Identifying
Target Risk Factors Using Population Attributable
Risks of Ischemic Stroke by Age and Sex. Journal
of stroke 17: 302-11, 2015

5. Paalanen L, Harkanen T, Kontto J,
Tolonen H. Inequalities by education and marital
status in the co-occurrence of cardiovascular risk

15

Journal of Cardiovascular, Neurovascular & Stroke
https://mycvns.com

more common among the younger age group. All
of these warrant future studies so that more
efficient public health measures can be introduced
to target such communities. Lastly, this study is
an observational retrospective study based on
medical records, which may be subject to selection
and information bias.

6. CONCLUSION

Young stroke is on the rise and the burden of IS is
common in the elderly, with elderly stroke patients
accounting for roughly a third of all healthcare
visits with high mortality rates.®% 59 The rising
incidence of individuals with multiple RFs is also
a serious public health problem that has gotten a
lot of attention in recent years.®? Our stroke study
shows IS patients with different
sociodemographic variables may have different
RFs that vary in relation to age. The identification
of these associations assists in developing more
focused stroke prevention initiatives. Tailored
public health preventive programmes targeting
certain age groups with different
sociodemographic backgrounds could be useful to
reduce the burden of stroke.

factors in Finland persisted between 1997-2017.
Scientific Reports 10: 9123, 2020

6. Wolf PA, D'Agostino RB, Belanger AJ,
Kannel WB. Probability of stroke: a risk profile
from the Framingham Study. Stroke 22: 312-8,
1991

7. Ohira T, Shahar E, Chambless LE,
Rosamond WD, Mosley TH, Folsom AR. Risk
Factors for Ischemic Stroke Subtypes. Stroke 37:
2493-8, 2006

8. Fried LP, Borhani NO, Enright P, et al.
The Cardiovascular Health Study: design and
rationale. Annals of epidemiology 1: 263-76, 1991
9. Loh HC, Neoh KK, Tang AS, et al. Stroke
Patients’ Characteristics and Clinical Outcomes:
A Pre-Post COVID-19 Comparison Study.
Medicina 57, 2021

10.  World Health O. WHO STEPS stroke
manual: the WHO STEPwise approach to stroke
surveillance. 2005



11. Ministry of Health M. Clinical practice
guidelines:  Management of  hypertension.
Ministry of Health Malaysia Putrajaya; 2018.

12. Ministry of Health M. Clinical practice
guidelines. Management of type 2 diabetes
mellitus. Ministry of Health Malaysia Putrajaya,
Malaysia; 2015.

13. Ministry of Health M. Clinical practice
guidelines:  Management of dyslipidaemia.
Ministry of Health Malaysia Putrajaya; 2017.

14.  Ministry of Health M. Clinical practice
guidelines. Management of atrial fibrillation.
Ministry of Health Malaysia Putrajaya; 2012.

15.  Tang S-C, Yin J-H, Liu C-H, et al. Low
Pulse Pressure After Acute Ischemic Stroke is
Associated With Unfavorable Outcomes: The
Taiwan Stroke Registry. Journal of the American
Heart Association 6: e005113, 2017

16. Matsuo R, Ago T, Kiyuna F, et al.
Smoking Status and Functional Outcomes After
Acute Ischemic Stroke. Stroke 51: 846-52, 2020
17. Yeo SH, Toh M, Lee SH, Seet RCS, Wong
LY, Yau WP. Impact of medication nonadherence
on stroke recurrence and mortality in patients after
first-ever ischemic stroke: Insights from registry
data in Singapore. Pharmacoepidemiology and
drug safety 29: 538-49, 2020

18.  Choi JC, Kim JG, Kang CH, et al. Effect
of Transport Time on the Use of Reperfusion
Therapy for Patients with Acute Ischemic Stroke
in Korea. J Korean Med Sci 36: e77-¢, 2021

19.  Wanggin R, Laskowitz DT, Wang Y, et al.
International Comparison of Patient
Characteristics and Quality of Care for Ischemic
Stroke: Analysis of the China National Stroke
Registry and the American Heart Association Get
With The Guidelines—Stroke Program. Journal
of the American Heart Association 7: €010623,
2018

20. Sylaja PN, Pandian JD, Kaul S, et al.
Ischemic Stroke Profile, Risk Factors, and
Outcomes in India: The Indo-US Collaborative
Stroke Project. Stroke 49: 219-22, 2018

21. Uransilp N, Dharmasaroja PA,
Watcharakorn A,  Muengtaweepongsa  S.
Implementation  of  multiphase  computed

tomography angiography in management of
patients with acute ischemic stroke in clinical
practice. Journal of clinical neuroscience : official

16

Journal of Cardiovascular, Neurovascular & Stroke
https://mycvns.com

journal of the Neurosurgical
Australasia 62: 100-4, 2019

22.  Al-Hashel JY, Al-Sabah AA, Ahmed SF,
et al. Risk Factors, Subtypes, and Outcome of
Ischemic Stroke in Kuwait: A National Study.
Journal of stroke and cerebrovascular diseases :
the official journal of National Stroke Association
25: 2145-52, 2016

23. Bonita R, Mendis S, Truelsen T,
Bogousslavsky J, Toole J, Yatsu F. The global
stroke initiative. Lancet Neurol 3: 391-3, 2004
24. Di Carlo A, Lamassa M, Baldereschi M, et
al. Sex differences in the clinical presentation,
resource use, and 3-month outcome of acute stroke
in Europe: data from a multicenter multinational
hospital-based registry. Stroke 34: 1114-9, 2003
25. Kapral MK, Fang J, Hill MD, et al. Sex
differences in stroke care and outcomes: results
from the Registry of the Canadian Stroke Network.
Stroke 36: 809-14, 2005

26.  Lewington S, Clarke R, Qizilbash N, Peto
R, Collins R. Age-specific relevance of usual
blood pressure to vascular mortality: a meta-
analysis of individual data for one million adults
in 61 prospective studies. Lancet 360: 1903-13,
2002

27.  Mortel KF, Meyer JS, Sims PA, McClintic
K. Diabetes mellitus as a risk factor for stroke.
Southern medical journal 83: 904-11, 1990

28. Kannel WB, Wolf PA, Benjamin EJ, Levy
D. Prevalence, incidence, prognosis, and
predisposing conditions for atrial fibrillation:
population-based estimates. The American journal
of cardiology 82: 2n-9n, 1998

29. Wu CY, Wu HM, Lee JD, Weng HH.
Stroke risk factors and subtypes in different age
groups: a hospital-based study. Neurology India
58: 863-8, 2010

30. Yao X-Y, LinY, Geng J-L, et al. Age- and
gender-specific prevalence of risk factors in
patients with first-ever ischemic stroke in china.
Stroke Res Treat 2012: 136398-, 2012

31.  Yousufuddin M, Bartley AC, Alsawas M,
et al. Impact of Multiple Chronic Conditions in
Patients Hospitalized with Stroke and Transient
Ischemic Attack. Journal of stroke and
cerebrovascular diseases : the official journal of
National Stroke Association 26: 1239-48, 2017
32. Rojas JI, Zurrd MC, Romano M, Patrucco
L, Cristiano E. Acute ischemic stroke and

Society of



transient ischemic attack in the very old — risk
factor profile and stroke subtype between patients
older than 80 years and patients aged less than
80 years. European Journal of Neurology 14:
895-9, 2007

33. Mach F, Baigent C, Catapano AL, et al.
2019 ESC/EAS Guidelines for the management of
dyslipidaemias: lipid modification to reduce
cardiovascular risk. European heart journal 41:
111-88, 2020

34. Wolf PA, D'Agostino RB, O'Neal MA, et

al. Secular trends in stroke incidence and mortality.

The Framingham Study. Stroke 23: 1551-5, 1992
35.  Andersen KK, Andersen ZJ, Olsen TS.
Age- and Gender-Specific Prevalence of
Cardiovascular Risk Factors in 40 102 Patients
With First-Ever Ischemic Stroke. Stroke 41: 2768-
74,2010

36.  Prasad S, Sung B, Aggarwal BB. Age-
associated chronic diseases require age-old
medicine: role of chronic inflammation. Prev Med
54 Suppl: S29-S37, 2012

37. Sharma VK, Tsivgoulis G, Teoh HL, Ong
BKC, Chan BPL. Stroke Risk Factors and
Outcomes Among Various Asian Ethnic Groups
in  Singapore. Journal of Stroke and
Cerebrovascular Diseases 21: 299-304, 2012

38.  Venketasubramanian N, Tan LCS,
Sahadevan S, et al. Prevalence of Stroke Among
Chinese, Malay, and Indian Singaporeans. Stroke
36: 551-6, 2005

39. Smajlovi¢ D. Strokes in young adults:
epidemiology and prevention. Vasc Health Risk
Manag 11: 157-64, 2015

40.  Allen CL, Bayraktutan U. Risk factors for
ischaemic stroke. International journal of stroke :
official journal of the International Stroke Society
3:105-16, 2008

41.  Chopra JS, Prabhakar S, Sodhi JS. Stroke
in young: A clinico-radiological study. Neurology
India 25: 160-9, 1979

42. Boysen G, Nyboe J, Appleyard M, et al.
Stroke incidence and risk factors for stroke in
Copenhagen, Denmark. Stroke 19: 1345-53, 1988

17

Journal of Cardiovascular, Neurovascular & Stroke
https://mycvns.com

43.  Thompson SG, Greenberg G, Meade TW.
Risk factors for stroke and myocardial infarction
in women in the United Kingdom as assessed in
general practice: a case-control study. British
Heart Journal 61: 403, 1989

44, Maselko J, Bates LM, Avendafio M,
Glymour MM. The intersection of sex, marital
status, and cardiovascular risk factors in shaping
stroke incidence: results from the health and
retirement study. Journal of the American
Geriatrics Society 57: 2293-9, 2009

45, Honjo K, Iso H, Ikeda A, Inoue M, Sawada
N, Tsugane S. Marital Transition and Risk of
Stroke. Stroke 47: 991-8, 2016

46.  Xu D, Chu X, Wang K, et al. Potential
Factors for Psychological Symptoms at Three
Months in Patients with Young Ischemic Stroke.
BioMed Research International 2021: 5545078,
2021

47. Uecker JE. Marriage and mental health
among young adults. J Health Soc Behav 53: 67-
83, 2012

48.  Willmot M, Leonardi-Bee J, Bath PMW.
High Blood Pressure in Acute Stroke and
Subsequent Outcome. Hypertension 43: 18-24,
2004

49.  Redfors P, Isaksén D, Lappas G, et al.
Living alone predicts mortality in patients with
ischemic stroke before 70 years of age: a long-
term prospective follow-up study. BMC Neurol 16:
80, 2016

50. Béjot Y, Duloquin G, Thomas Q, et al.
Temporal Trends in the Incidence of Ischemic
Stroke in Young Adults: Dijon Stroke Registry.
Neuroepidemiology 55: 239-44, 2021

51. Marini C, Baldassarre M, Russo T, et al.
Burden of first-ever ischemic stroke in the oldest
old: evidence from a population-based study.
Neurology 62: 77-81, 2004

52. Parekh AK, Goodman RA, Gordon C, Koh
HK, Conditions HHSIWoMC. Managing multiple
chronic conditions: a strategic framework for
improving health outcomes and quality of life.
Public health reports 126: 460-71, 2011



Journal of Cardiovascular, Neurovascular & Stroke
https://mycvns.com

Supplement:

100 100

90 a0

80 30
=70 =70
= 60 = 60
) =)
g 30 g 30
Z 40 Z 40
2 3 o
= Al = 30

20 20

20-29 30-39 4049 50-39 = 60 20-29

Age category, year Age category, year

100 @ 100
90 : 90
80 80
=70 = 70
= 60 = 60
2 2
g WU 5 50
Z Z
B -:' a -:I
10 10
0 0

20-29 30-39 4049 50-59 = 60

Age category, year Age category, year

80 8
= 70
= 60 ]
i~
S 30 50
= 40 10
= an o
= 30 30
20 20
10 ; 0
0 2 0

2029 3039 4049 50-39 = 60 2029 30-39 4049  50-59 = 60

Age category, year Age category, year

100 100
90 : 90
80 80
=70 = 70
= 60 = 60
2 2
g WU 5 50
E % g :
a :'E: B -_|
10 10 ;
0 ( -

20-29 30-39 4049 50-59 > 60 2029 30-39 40-49 50-59 = 60
Age category, year Age category, year

G H

Hypertension #®Diabetes Dyslipidaemia M Ischaemic heart disease M Atrial fibrillation

Figure 1: The five major RFs according to age group: (A) overall, (B) male, (C) female, (D) Malay, (E)
Chinese, (F) Indian, (G) married, and (H) single.
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Figure 2: The number of five major RFs according to age group: (A) overall, (B) male, (C) female, (D)
Malay, (E) Chinese, (F) Indian, (G) married, and (H) single.
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Table 2: Prevalence of number of risk factors by different age groups (in overall sample; in male and
female; in Malay, Chinese, and Indian; in married and single patients)

. Age groups (years)
Characteristics 2029 3039 1049 5059 >60 Total P-value
Overall sample, n (%) n=2 n=42 n =143 n =352 n=741 1280
None 1(50.0) 16 (38.1) 39(27.3) 78 (22.2) 123 (16.6) 257 (20.1) <0.001
One 1(50.0) 16 (38.1) 45 (31.5) 108 (30.7) 187 (25.2) 357 (27.9)
Two 0(0.0) 9(21.4) 44 (30.8) 117 (33.2) 303 (40.9) 473 (37.0)
Three 0(0.0) 1(2.4) 13 (9.1) 44 (12.5) 104 (14.0) 162 (12.7)
Four 0(0.0) 0(0.0) 2 (1.4) 5 (1.4) 24 (3.2) 31 (2.4)
Sex, n (%)
a) Male (n=815, 63.7%) n=1 n=30 n =107 n =242 n=435 n =815
None 1 (100.0) 8(26.7) 34 (31.8) 55 (22.7) 88 (20.2) 186 (22.8) <0.037
One 0(0.0) 14 (46.7) 31(29.0) 78 (32.2) 109 (25.1) 232 (28.5)
Two 0(0.0) 7(23.3) 31 (29.0) 75 (31.0) 164 (37.7) 277 (34.0)
Three 0(0.0) 1(3.3) 9(8.4) 29 (12.0) 55 (12.6) 94 (11.5)
Four 0(0.0) 0 (0.0) 2(1.9) 5(2.1) 19 (4.4) 26 (3.2)
b) Female (n=465, 36.3%) n=1 n=12 n =36 n =110 n = 306 n =465
None 0(0.0) 8 (66.7) 5(13.9) 23(20.9) 35(11.4) 71(15.3) 0.005
One 1 (100.0) 2(16.7) 14 (38.9) 30 (27.3) 78 (25.5) 125 (26.9)
Two 0(0.0) 2(16.7) 13 (36.1) 42 (38.2) 139 (45.4) 196 (42.2)
Three 0(0.0) 0 (0.0) 4(11.1) 15 (13.6) 49 (16.0) 68 (14.6)
Four 0(0.0) 0 (0.0) 0 (0.0) 0(0.0) 5(1.6) 5(1.1)
Ethnic group, n (%)
a) Malay (n=684, 53.4%) n=0 n=19 n=95 n =185 n =385 n =684
None 0(0.0) 5(26.3) 19 (20.0) 38 (20.5) 65 (16.9) 127 (18.6) 0.845
One 0 (0.0) 7 (36.8) 31(32.6) 57 (30.8) 107 (27.8) 202 (29.5)
Two 0 (0.0) 6 (31.6) 32(33.7) 66 (35.7) 152 (39.5) 256 (37.4)
Three 0(0.0) 1(5.3) 12 (12.6) 20 (10.8) 46 (11.9) 79 (11.5)
Four 0(0.0) 0(0.0) 1(1.1) 4(2.2) 15 (3.9) 20(2.9)
b) Chinese (n=405, 31.6%) n=2 n=11 n=27 n=97 n =268 n =405
None 1 (50.0) 7 (63.6) 14 (51.9) 25 (25.8) 46 (17.2) 93 (23.0) <0.001
One 1(50.0) 4(36.4) 5(18.5) 34(35.1) 63 (23.5) 107 (26.4)
Two 0(0.0) 0(0.0) 6 (22.2) 28 (28.9) 109 (40.7) 143 (35.3)
Three 0(0.0) 0(0.0) 1(.7) 9(9.3) 44 (16.4) 54 (13.3)
Four 0(0.0) 0(0.0) 1.7 1(1.0) 6(2.2) 8(2.0)
c) Indian (n=191, 14.9%) n=0 n=12 n=21 n=70 n =88 n=191
None 0(0.0) 4(33.3) 6 (28.6) 15 (21.4) 12 (13.6) 37(19.4) 0.022
One 0(0.0) 5 (41.7) 9 (42.9) 17 (24.3) 17 (19.3) 48 (25.1)
Two 0(0.0) 3(25.0) 6 (28.6) 23 (32.9) 42 (47.7) 74 (38.7)
Three 0(0.0) 0(0.0) 0(0.0) 15 (21.4) 14 (15.9) 29 (15.2)
Four 0(0.0) 0(0.0) 0(0.0) 0(0.0) 3(3.4) 3(1.6)
Marital status, n (%)
a) Married (n=620, 78.2%) n=1 n=16 n=61 n =158 n =384 n =620
None 0(0.0) 7(43.8) 13 (21.3) 35(22.2) 61 (15.9) 116 (18.7) 0.037
One 1 (100.0) 4 (25.0) 24 (39.3) 50 (31.6) 94 (24.5) 173 (27.9)
Two 0(0.0) 4 (25.0) 18 (29.5) 51 (32.3) 154 (40.1) 227 (36.6)
Three 0(0.0) 1(6.3) 5(8.2) 20 (12.7) 59 (15.4) 85 (13.7)
Four 0(0.0) 0(0.0) 1(1.6) 2(1.3) 16 (4.2) 19 (3.1)
b) Single (n=173, 21.8%) n=0 n=11 n=25 n=>55 n=_82 n=173
None 0(0.0) 6 (54.5) 10 (40.0) 16 (29.1) 15 (18.3) 47 (27.2) 0.307
One 0(0.0) 4(36.4) 7(28.0) 15 (27.3) 23(28.0) 49 (28.3)
Two 0(0.0) 1(9.1) 7(28.0) 20 (36.4) 32(39.0) 60 (34.7)
Three 0(0.0) 0(0.0) 1(4.0) 3(5.5) 9(11.0) 13 (7.5)
Four 0(0.0) 0(0.0) 0(0.0) 1(1.8) 3(3.7) 4(2.3)
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