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INTRODUCTION

ABSTRACT

Introduction: Stroke is the second-leading global cause of death behind
heart disease and is a major cause of permanent disability. The risk factors
for this condition are grouped as modifiable and non-modifiable factors.
The study is designed with aim to assess risk factors, clinical presentations
and predictors of stroke subtypes among adult patients visited the stroke
unit.

Materials and methods: A hospital based cross sectional study conducted
in National Medical College Teaching Hospital, Birgunj was conducted
for 10 months (March 2023 to December 2023). A total of 100 subjects
were enrolled after an ethical clearance taken from Institutional Review
Committee and a proper consent taken from the concerned. Data was
collected and entered in Microsoft Excel and analyzed using Statistical
Package of Social Sciences (SPSS) version 20.

Results: A total of 100 subjects of diagnosed stroke enrolled in this study
had a mean age of 50.52+ 7.0 years. The major participants were male
comprising of 66 % (n=66). As per the World Health Organization (WHO)
criteria for diagnosis of stroke, 56% (n=56) of the participants had
ischaemic stroke while 44% were diagnosed with the hemorrhagic stroke.
Hypertension (94%, n=90) was the most common risk factor, followed by
family history (n=35), alcohol use (n=25), smoking habit (n=24) and heart
failure (n=17). The most common clinical presentation was headache (85%),
aphasia (62%), and hemiparesis (55%) as per the complaints and findings of
the participants.

Conclusion: The clinical features, risk factors and predictors of stroke in our
study are similar to other low and middle resource countries. The findings
of the study relates with the basic associations of the different factors with
stroke and can be helpful predicting the diagnosis of stroke, enhancing the
health education focused on reducing the stroke and launching large scale
public health campaign for educating and raising awareness regarding the
risk factors and its intervention.
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Stroke is an acute clinical event of focal or global
neurological disturbance that results in impairment
of cerebral circulation. Due to the lack of blood supply
oxygen and unable to remove waste products, the cells
of brain dies brain cells quickly begin to die.%**A report
in 2013 states that stroke is the second-leading global
cause of death behind heart disease is a major cause of
permanent disability** and this trend in present day is also
increasing as the number of stroke cases in terms of its
mortality, morbidity and resultant disability is increasing
across the globe.® The Global Burden of Diseases, Injuries
and Risk Factors Study (GBD) in 2010 postulated that

72

stroke is the leading cardiovascular disease (CVD) which
causes mortality and disability in sub-Saharan Africa and
other low and middle income countries.”

The probable risk factors for CVA can be classified as
modifiable and non-modifiable groups. Age, gender, race
and ethnicity, family history comes under non-modifiable
risk factors: whereas condition of hypertension, alcohol
and tobacco intake including smoking, dietary factors,
and life style pattern including the physical inactivity are
grouped under modifiable risk factors. These different
factors can play in the development of stroke in the
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population.®® Similarly, the poor socio-economic status
canincrease the probability of development of stroke and
can lead to more advent disability due to their inability to
afford the high cost of stroke management.'® Though we
have the ample number of cases in our locality, the stroke
specific risk factors and its association is less available
in our setting. Among the modifiable risk factors that
are significant for stroke, hypertension is still the most
common risk factor worldwide.!

There is a poor pooled data on prevalence, risks factors
and outcome of stroke. This becomes the reason for the
formulation of well-adjusted and formulated response
and management of stroke.

This study will generate evidences for improving the
prevention strategy of stroke and guide health authorities
to halt or reduce the devastating effects of stoke at
different sectors of our community by having overview
knowledge of clinical characteristics of stroke. Hence, this
study will help to assess risk factors, clinical presentation
and predictors of stroke subtypes among adult patients
admitted in our clinical setting.

MATERIALS AND METHODS

This hospital based observational study conducted
in National Medical College Teaching Hospital for a
duration of 10 months (March 2023 to December
2023), enrolled 100 participants diagnosed with stroke
visiting the Neurosurgery and Neuromedicine unit.
Ethical clearance was taken from Institutional Review
Committee (IRC) of National Medical College Teaching
Hospital (Ref. F-NMC/621/079-080). Written formal
consent in understandable language was obtained from
the participants/attendants.

Inclusion criteria: Patients admitted in ICU and
IPDs with the diagnosis of stroke.

All adult patients (> 18 years) diagnosed stroke
clinically or by brain imaging and admitted.

Nepali Citizen

Age more than 18 years

Exclusion criteria: The following exclusion criteria will be
applicable:

Pregnancy
Cases of Hematoma Cranium

Previous known case of stroke
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Clinical evaluation: The stroke patients were clinically
evaluated by principle investigator and co-investigators
who is also the attending clinician and post graduation
residents of the Neurosurgery and medicine unit of
National Medical College Teaching Hospital.

Statistical Analysis

Data were collected, entered using Microsoft Excel and
analyzed using Statistical Package of Social Sciences
(SPSS) version 20. Descriptive statistics was used to
express demographic data. Bivariate analysis between
groups was done using Chi-square for categorical data.
ANOVA and Kruskal-wallis were used for multiple group
analysis. For parametric variables, independent t-test
for continuous data and Pearson correlation coefficient
were used to assess the relation between quantitative
variables. For non-parametric variables, Mann Whitney
U test and Spearman correlation were used. Level of
significance of 5%, i.e., 95% confidence interval was
considered. Statistical significance was considered at p<
0.05.

RESULTS

A total of 100 patients diagnosed with stroke were
enrolled in this study was carried out for a duration of 10
months at National Medical College Teaching Hospital. As
per the guidelines of WHO, 56% of the participants had
ischemic stroke (IS) and remaining 44% had hemorrhagic
stroke (HS). A total of 62 patients were evaluated along
with CT scan of the brain and the remaining were
evaluated based on clinical presentation.The mean age
of the participants was 50.52 + 7.0 years.

The major participants were male comprising of 66 %
(n=66). Hypertension (94%, n=94) was the most common
risk factor, followed by family history (n=35), alcohol use
(n=25), smoking habit (n=24) and heart failure (n=17).
The most common clinical presentation was headache
(85%), aphasia (62%), and hemiparesis (55%) as per the
complaints and findings of the participants.

The mean age of the participants was 50.52 + 7.0 years
with highest number of patients from 45-65 years (n=66).
The male: female ratio was found to be 65:35 (1.9:1).
Majority of the participants had a normal BMI (75%) and
10% of the participants were overweight. 86% of the
participants were on the mixed diet before the attack of
stroke.
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Table 1: Patient characteristics of patients admitted in

stroke unit
Total . Hemor-
Par- Ischemic rhagic
Patients Characteristics Stroke
ticipants stroke
(n=56)
(n=100) (n=44)
Age (years) <45 18 (18%) | 10(17.9%) | 8
(18.2%)
45-65 66 (66%) | 36 (64.3%) | 3 0
(68.2%)
>65 16 (16%) | 10 (17.9%) | 6
(13.6%)
Gender Male 65 (65%) | 37 (66.1%) | 2 8
(63.6%)
Female 35(35%) | 19(33.9%) | 1 6
(36.4%)
Residence Rural 70(70%) | 40(71.4%) | 3 0
(68.2%)
Urban 30 (30%) | 16 (28.6%) | 1 4
(31.8%)
Marital Status | Married 86 (86%) | 47 (83.9%) | 3 9
(88.6%)
Divorced 5 (5%) 3(5.4%) | 2(4.6%)
Widow 9 (9%) 6(10.7%) | 3(6.8%)
Religion Hindu 68 (68%) | 42 (75.0%) | 2 6
(59.1%)
Muslim 32 (32%) | 14 (25.0%) | 1 8
(40.9%)
Dietary Habit | Mixed Diet 86 (86%) | 46 (82.1%) | 4 0
(90.9%)
Vegetarian 14 (14%) | 10(17.9%) | 4 (9.1%)
Body Mass <18.5 (under- 15 (15%) | 10 (17.9%) | 5
Index (BMI) weight) (11.4%)
(kg/m?) 18.6-24.9 75 (75%) | 40 (71.4%) | 3 5
(normal) (79.5%)
25.0-29.9 10 (10%) | 6 (10.7%) | 4(9.1%)
(overweight)

Risk factors for different types of stroke

The risk factors were analyzed in the stroke patients
enrolled in this study. Hypertension was the most
common factor seen in 94 participants followed by family
history (n=35). Alcohol intake as a risk factor was found
in 25% of the participants followed by smoking habit as
shown in the table 2.
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Table 2: Risk factors of the stroke subtypes among the
participants

Hemor-
. . Ischemic . OR (P
Stroke Risk Factors Total Patient rhagic
Stroke value)
Stroke
Hypertension New Diagnosis 20(21.3%) 8(17.4%) 12 (25.0%) | 1.011
(HTN) Known HTN 74 (78.7%) 38 (82.6%) | 36 (75.0%) | 0.356
HTN 18 (51.14%) | 11(31.4) 7 (17.9%) 0.519
Diabetes Mel-
- 14 (40%) 9(25.7%) | 5(14.3%) | 0.528
Family History litus
Ischemic Heart
) 9(25.7%) 4(11.4%) | 5(14.3%) | 0.586
(n=35) Disease
Stroke 5(14.3%) 4911.4%) 1(2.9%) 0.899
Sudden Death | 2 (5.7%) 1(2.9%) 1(2.9%) 0.789
Former Drinker | 20 (80%) 9 (45%) 11(55%) 0.980
Alcohol Intake
Current Use 5 (20%) 1(20%) 4 (80%) 0.982
Current Smoker | 12 (50%) 2 (16.7%) 10 83.3%) | 0.082
Smoking Habit
Past Smoker 12 (50%) 6 (50%) 6 (50%) 1.000
Heart Failure 17 (17%) 13 (23.2%) | 4 (9.1%) 0.008
Atrial Fibrillation 16 (16%) 12 (21.4%) | 4(9.1%) 0.019
Coronary Disease (CHD, IHD) 12 (12%) 10 (17.9%) | 2 (4.5%) 0.051
Hypertensive Heart Disease 12 (12%) 9(16.1%) 3(6.8%) 0.064
Headache or Migraine 10 (10%) 3(5.4%) 7 (15.9%) 0.031
Head Injury 8 (8%) 2(3.6%) 6(13.6%) | 0.078
Diabetes Mellitus 10 (10%) 5(8.9%) 5(11.4%) 0.548
*CHD: Coronary Heart Disease, IHD: Ischemic Heart

Disease

Diabetes mellitus was found to be the co-morbid condition
in 10 patients with 5 each in stroke subtypes but there
was no statistically significant difference between stroke
subtypes (p = 0.548)

Alcohol consumption and smoking habits were less
prevalent in the ischemic stroke group compared to the
hemorrhagic groups as shown in the table 2.

Clinical presentation of stroke patient

The most common complaint and presentation was
headache among 85% of the stroke patients, followed by
aphasia (62%), hemiparesis (55%), facial palsy (53%) and
others as shown in the table 3. The commonest clinical
presentation in hemorrhagic stroke type was headache
(97.8%), followed by aphasia (68.2%) and vomiting
(63.6%).
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Table 3: Clinical presentations in the stroke subtypes

Clinical Presentations Total Par- | Ischemic Hemor- OR (P
ticipants | Stroke rhagic val-
(n=100) (n=56) Stroke ue)
(n=44)

Headache 85(85%) | 40(71.4%) | 45(97.8%) | 0.192
Aphasia/ Dysphasia 62 (62%) 32(57.1%) | 30(68.2%) | 0.637
Hemiparesis 55 (55%) 23 (41.1%) | 22 (50%) 0.601
Facial Palsy 53(53%) | 30(53.4%) | 23(52.3%) | 0.124
Vomiting 46 (46%) | 18(32.1%) | 28 (63.6%) | 0.021
Urinary Incontinence 38 (38%) 18 (32.1%) | 20 (45.5%) | 0.402
Decreased Consciousness | 37 (37%) 18 (32.1%) | 19 (43.2%) | 0.563
Hemiplegia 34 (34%) | 17 (30.4%) | 17 (38.6%) | 0.501
Dysphagia 24 (24%) 11 (19.6%) | 13 (29.5%) | 0.821
Slurred Speech 20 (20%) | 9(16.1%) 11 (25%) 0.189
Blurred Vision 20(20%) | 8(14.3%) 12 (27.3%) | 0.129
Loss of Memory 16 (16%) 9 (16.1%) 7 (15.9%) | 0.724
Asphyxia 12 (12%) | 5 (8.9%) 7(15.9%) | 0.484
Chest pain 12 (12%) | 8 (14.3%) 4(9.1%) 0.019
Coma 10 (10%) | 2 (3.6%) 8(18.2%) | 0.031
Convulsion, Abnormal 7 (7%) 5(8.9%) 2 (4.5%) 0.402
movement

Monoparesis 3 (3%) 0 (0%) 3 (6.8%) 0.864

Hemorrhagic stroke patients presented more with come
(p=0.031) and vomiting (p=0.021), whereas ischemic
stroke participants were more likely presenting with
chest pain (p=0.091).

DISCUSSION

Inthis hospital based study carried out at National Medical
College Teaching Hospital, Birgunj, a total of 100 patients
diagnosed with stroke were enrolled and carried out for a
duration of 10 months. As per the guidelines of WHO, 56%
of the participants had ischemic stroke (IS) and remaining
44% had hemorrhagic stroke (HS). A total of 62 patients
were evaluated along with CT scan of the brain and the
remaining were evaluated based on clinical presentation.
The mean age of the participants was 50.52 + 7.0 years.
The major participants were male comprising of 66 %
(n=66). Hypertension (94%, n=94) was the most common
risk factor, followed by family history (n=35), alcohol use
(n=25), smoking habit (n=24) and heart failure (n=17).
The most common clinical presentation was headache
(85%), aphasia (62%), and hemiparesis (55%) as per the
complaints and findings of the participants. The mean
age of the participants was 50.52 + 7.0 years with highest
number of patients from 45-65 years (n=66). The male:
female ratio was found to be 65:35 (1.9:1). Majority of
the participants had a normal BMI (75%) and 10% of the
participants were overweight. 86% of the participants
were on the mixed diet before the attack of stroke.
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The mean age of the participants was 50.52 + 7.0 years
that is seen in the several studies including a study in
Ethiopia in 2015.12 The higher number of stroke patients
is male compared to female that have been illustrated in
other studies as well. A study done in Cameroon in 2015
supports this finding.:

The commonest risk factor for stroke was hypertension
that is in line with the findings of most of the studies.
Uncontrolled hypertension is the common risk factor for
stroke in both developing and developing countries.!*1>

The most common clinical presentation was headache
(85%) followed by aphasia (62%) and hemiparesis. This
type of similar results were found in the study done by
Walker et al.’® however, different finding was there which
showed motor symptoms such as hemiplegia as the
commonest presentation.’

There is a poor pooled data on prevalence, risks factors
and outcome of stroke. This becomes the reason for the
formulation of well-adjusted and formulated response
and management of stroke.

This study will generate evidences for improving the
prevention strategy of stroke and guide health authorities
to halt or reduce the devastating effects of stoke at
different sectors of our community by having overview
knowledge of clinical characteristics of stroke. Hence, this
study will help to assess risk factors, clinical presentation
and predictors of stroke subtypes among adult patients
admitted in our clinical setting.

CONCLUSION

The most common risk factor pointed out was
hypertension and the level of uncontrolled blood pressure
in hypertensive patients we observed in this study.
The most common clinical presentation was headache
and motor symptoms (hemiplegia/hemiparesis).
Hemorrhagic stroke patients were more likely to have
coma and vomiting but ischemic stroke patients more
likely presented with chest pain. The clinical features, risk
factors and predictors of stroke in our study are similar
to other low and middle resource countries. The findings
of the study relates with the basic associations of the
different factors with stroke and can be helpful predicting
the diagnosis of stroke, enhancing the health education
focused on reducing the stroke and launching large
scale public health campaign for educating and raising
awareness regarding the risk factors and its intervention.
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