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Abstract: Stroke is becoming increasingly common problem in LMIC including Ethiopia exerting great impact on morbidity,
mortality and economic burden. It is second leading global cause of death just behind heart disease. Various clinical conditions
have been investigated as risks factors of stroke. Objective: To determine the magnitude of stroke subtypes and the associated
risk factors among stroke patients in the in-patient department of internal medicine at HUSCH. Methodology: A retrospective
review of all patients admitted to medical ward with the diagnosis of stroke at Hawassa university comprehensive specialized
hospital from September 2017 to august 2018 was conducted. Socio-demographic information, risk factors, and treatment
outcomes of patients were obtained by using a structured check list. Data analysis was done using SPSS version 23.0 software.
Results: Out of the 224-stroke patients who were admitted to medical ward of HUCSH, majority (57.6%) were men. The
median age was 55 (IQR: 44.4-66.2). Hemorrhagic stroke and Ischemic stroke accounted for 132 (58.9%) and 86 (38.4%) of
patients respectively. Among patients with Hemorrhagic stroke, 117 (88.6%) patients had ICH and 15 (11.3%) patients had
SAH. Hypertension followed by cardiac disease were the commonest risk factors occurring in 52.2% and 8.8% of stroke
patients respectively. The inpatient mortality of stroke was 16.5%. Conclusion: In this study, hemorrhagic stroke was the most
common type of stroke. Hypertension and cardiac disease were the commonest risk factor identified. Aspiration pneumonia
and raised ICP were the main factors associated with poor outcome.
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intracerebral hemorrhage (ICH), and subarachnoid hemorrhage
(SAH). There is significant rise of stroke burden in the world
over the last two and half decades. About 795,000 people
experience stroke each year. Among these approximately

1. Introduction

1.1. Background

Stroke is classically characterized as a neurological deficit
attributed to an acute focal injury of the central nervous system
(CNS) by a vascular cause, including cerebral infarction,

610,000 and 185,000 are first ever and recurrent attacks
respectively. As compared to other causes of DALY in the
world, stroke ranked as the second largest contributor globally
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and in developing countries, and the third largest contributor to
DALYs in developed countries [1-4].

Stroke is second leading global cause of death behind heart
disease accounting for 11.8% of total deaths worldwide in
2015. In China Stroke is leading cause of death and the major
cause of disability in adolescent, with around half of all
stroke survivors becoming unable to be independent and
seeking long term health care. Stroke, which was once used
to be a common problem in developed countries as compared
to third world countries in the past, it is now an increasing
problem in low- and middle-income countries, where 86% of
all stroke deaths occur [4-6].

Subgroups of stroke consist of ischemic strokes,
intracerebral ~ hemorrhages (ICH) and  subarachnoid
hemorrhages (SAH). Globally there is large variation in stroke
subtype distributions between populations. The majority of
stroke is ischemic, which account for 87% of all stroke cases
and 13% of stroke is of a hemorrhagic type [7, 8].

Most studies in Africa show that the incidence of stroke in
Africa is among the highest in the world with a very high
incidence rate and a higher prevalence of ischemic stroke as
compared to hemorrhagic stroke. In two hospitals in Nigeria,
the prevalence of hemorrhagic and ischemic stroke was 29.5%
and 54.7% respectively. A hospital based data in Senegal
identified 70% of strokes as ischemic stroke and
hypertension was the major risk factor in 68% followed by
diabetes mellitus in 37.3% of cases. In contrast to this, a
hospital-based study done in southern Ethiopia showed an
almost similar rates of ischemic and hemorrhagic stroke each
accounting for 50.3% and 49.7% of stroke cases respectively.
And another recent study identified ischemic stroke as the
commonest subtype accounting for 69.4% of cases [5, 9-11].

Stroke is preventable, but knowledge of its risk factors is
low in the general population. Globally, more than 90% of
the burden of stroke (as measured in DALY's) was due to the
modifiable risk factors. The most common are high blood
pressure, high cholesterol, smoking, obesity/diet, atrial
fibrillation, and diabetes. In most countries worldwide, stroke
burden from all these risk factors combined varied between
80% and 97%; however, in majority of African countries, it
varied between 72% and 79%. Self-reported history of
hypertension was the strongest risk factor for stroke, and was
stronger for intracerebral hemorrhagic stroke than for
ischemic stroke. Hypertension and cardiac diseases were the
commonest risk factors of stroke in southern Ethiopia
accounting for 50.9% and 16.6% respectively [11-14].

1.2. Statement of the Problem

As other non-communicable disease (NCD), stroke is also
becoming a big health challenge since the last few decades.
Globally, 16.9 million new cases of stroke and 5.9 million
deaths occur each year. It is a leading cause of long-term
disability and second leading global cause of death accounting
for 11.8% of total deaths worldwide in 2015 [2, 13, 15].

The exact number of people affected by stroke has been
rising yearly since 1990, along with the numbers of disabled
stroke survivors and deaths related to stroke. If current trends

continue, by 2030 there will be 20 million yearly stroke
deaths and 70 million stroke survivors globally. As a result of
socio-demographic and lifestyle changes, African countries
are undergoing an epidemiological transition. Consequently,
the incidence of stroke, the most common complication of
hypertension, appears to be increasing in Africa and other
low- and middle-income country (LMIC) [5, 16].

Greater than 80% of stroke burden and 86% of all stroke
deaths around the world occurs in Africa and other low- and
middle-income country (LMIC). But there are limitations on
availability of accurate data on stroke epidemiology, especially
on its incidence and morbidity. This paucity of data is an
important gap because Epidemiological data is mandatory to
better understand trends, and to create appropriate cost-
effective, prevention and treatment strategies [5, 17].

Even though stroke is the commonest problem that we face in
our medical practice in HUCSH, there is only one prospective
study from (2013 to 2014) was done in the subject. The rapidity
with which stroke is raising makes our knowledge on its current
magnitude and risk factor insufficient. On top of this, the
magnitude of the subtypes of stroke is different from hospital to
hospital and there is a shift in the trend from time to time in the
same hospital. For example, a study done in TASH on patients
admitted to the hospital from 2010 to 2014 showed a higher
rates of ischemic stroke accounting for 53.8% of stroke patients
[18]. Whereas another recent study done on patients admitted to
the same hospital from 2015 to 2016 showed a higher rate of
hemorrhagic stroke accounting for 56% of stroke patients [19].
This shows the dynamic nature of stroke and its risk factors and
therefore accurate, up-to-date information on stroke burden is
invaluable for the creating effective preventative, acute care and
rehabilitation programs for stroke patients.

1.3. Statement of the Problem

Stroke is not only an increasingly common but also
dynamic public health problem in Ethiopia, with a shift in its
trend across time and space, and the shortage of update data
specific to the Ethiopian setting is hampering the formulation
of an appropriate response. The main purpose of this study is
to determine the magnitude of stroke including its subtype
and identifying the common associated factors in HUCSH.
This study will be helpful in providing valuable and current
information regarding the magnitude, subtype and the
common risk factors of stroke in the study area which can
help the stakeholders in the hospitals, region and nation
levels in developing effective and evidence-based strategies
for acute care, chronic rehabilitation and prevention of stroke.

2. Methods
2.1. Study Area and Period

The study was conducted from September 2017 to August
2018, at Hawassa university comprehensive specialized hospital,
Hawassa Ethiopia. Hawassa, capital city of SNNPR, is located
273km south of capital Addis Ababa. There are 4 private and 2
governmental hospitals in the city. HUCSH serves for more than
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18 million populations from Southern Nations Nationalities &
Peoples Region (SNNPR) & neighboring Oromia region. The
hospital provides services in major departments (Internal
medicine, Surgery, Pediatrics, Gynecology & Obstetrics),
Ophthalmology, dermatology, ENT, Radiology, Laboratory &
pharmacy. Internal medicine serves in emergency, outpatient
department, MRC, ICU & medical wards. Over all there are 48
beds in medical ward distributed among the female ward, male
ward, female private wing and male private wing. HUCSH is the
only hospital in the region providing service for patients with
neurologic diseases by a neurologist.

2.2. Study Design, Source Population, Study Population
and Sample Size

A retrospective Descriptive cross-sectional study of
patients admitted to medical ward with the diagnosis of
stroke was conducted from September 2017 to August 2018
to assess the magnitude and risk factors of stroke. The data
was used to assess the magnitude of stroke, potential
associated risk factors and to compare the types and
frequencies of these potential risk factors among patients
admitted to HUCSH with a diagnosis of stroke. All patients
who had been admitted with a diagnosis of stroke and had a
brain CT scan were included.

The source population were all patients admitted to
medical ward, HUCSH, during the study period. A study
population were all patients admitted with the diagnosis of
stroke to medical ward of HUCSH during the study period.

All medical records/charts/ of patients who were admitted
to HUCSH medical ward with the diagnosis of stroke during
the study period were included in the study.

2.3. Data Collection and Quality Control

Data was collected by the authors using a check list sheet
from the medical records of those patients who had been
admitted to the medical ward with a diagnosis of stroke over the
specified time period. sociodemographic data, HIV status, type
of stroke, common risk factors and possible treatment outcomes
of patients were included in the check. The data collection
process was supervised by the principal investigator the data was
checked for completeness and accuracy on daily base.

2.4. Data Analysis

Data were first cleaned, coded and entered into SPSS version
23.0 for analysis. Descriptive statistics were used to calculate

mean, medians and proportions. Cross tabulation analysis was
done to compare different variables and subjected to Chi-square
test to assess various relationships. The significance level was
set at p<0.05. The data analysis and correlation were done based
on the selected variables for addressing all specific objectives
adequately. Finally, the results were assessed and presented by
using charts, tables and paragraphs.

3. Operational Definition

1) Low- and middle-income countries — based on the
yearly World Bank classification, these are countries
whose gross national income (GNI) per capital is less
than $12,700.

2) Medical ward- A unit in the department of internal
medicine where patients are admitted to receive medical
care.

3) Stroke in the young- stroke occurs in the age of 18 to 49
[23].

4. Result

There were a total of 1383 admissions to HUCSH medical
ward during the study period. From these 303 charts were
retrieved based on the HMIS diagnosis including all cases
labeled on the HMIS as hemiplegia and/or coma. Over all,
stroke accounted for 224 (16.1%) of inpatient admission of
the medical ward. The remaining 52 (3.7%) and 25 (1.8)
were cases other than stroke and absent charts respectively.

4.1. Demographic Characteristics and Types of Stroke

Of the total stroke patients, majority of them were found to
be men accounting for 57.6%. The median age of the patients
was 55 (IQR: 44.4-66.2) years with range between the age of
16 and 100 years. The most affected age group were patients
between 50-59 years 62 (27.7%) followed by those >70 years
51 (22.7%). ‘Stroke in the young’, defined as stroke occurs in
the age of 18 to 49, accounted for 73 (32.2%) of patients.
Among stroke subtypes, Hemorrhagic stroke accounted for
the majority 132 (58.9%) of the cases and Ischemic stroke
account for 86 (38.4%). SAH was found in 15 (11.4%) of the
patients with hemorrhagic stroke. Most 28 (32.5%) of the
ischemic stroke cases were observed among patients above
the age of 70 years (p. value: 0.02).

Table 1. Age and Gender distribution of stroke subtypes in stroke patients at HUCSH.

parameters Stroke subtypes Overall
Ischemic Hemorrhagic stroke TIA SOU o
86 (38.4%) 132 (58.9%) 1 (0.4%) 52.2%) 224 (100%)
Age <40 13 (15.1) 19 (14.4) - 0 32(14.3)
40-49 13 (15.1) 26 (19.7) - 2 (40) 41 (18.3)
50-59 16 (18.6) 42 (31.8) 1 (100) 3 (60) 62 (27.7)
60-69 16 (18.6) 22 (16.7) 0 - 38(17.0)
>70 28 (32.5) 23 (17.4) 0 - 51(22.7)
Gender Male 51(59.3) 76 (57.6) 2 (40) 129 (57.6)
Female 35 (40.7) 56 (42.4) 1 (100) 3 (60) 95 (43.4)
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4.2. Risk Factors

History of hypertension was the most common risk factor
identified in 117 (52.2%) of patients. Cardiac disease and DM
which accounted for 20 (8.9%) and 11 (4.9%) respectively.
Hypertension was found in 79 (59.8%) and 37 (43.0%) of
patients with hemorrhagic and ischemic strokes respectively (p.
value: 0.027). Among patients with history of hypertension,

27.3% of patients had never been on any antihypertensive
medication. Over all history of cardiac disease was present in
22.1% and 0.8% of ischemic stroke and hemorrhagic stroke
respectively (p-value=0.001). History of substance use was not
documented for majority of patients although ten (4.5%) and
four (1.8%) of patients had history of drinking alcohol and
cigarette smoking respectively.
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50.00%
40.00%
30.00%
20.00%
0,
10.00% 599% 4 90% 4.50% 3.10% . .
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Figure 1. The distribution of the different risk factors among patients with stroke.

Table 2. The distribution of risk factors among the subtypes of stroke.

. Stroke subtypes n (%)
Risk factors Ischemic stroke Haemorrhagic stroke P. value
Hypertension 37 (43.0) 79 (59.8) 0.027
Cardiac disease 19 (22.1) 1(0.8) 0.001
DM 6(7.1) 5(3.8) 0.69
Alcohol 2(2.3) 8(6.0) 0.58
Previous stroke 4(4.7) 3(2.3) 0.83
Khat 1(1.2) 2 (1.5) 0.92
Cigarette smoking 3(3.5) 1(0.8) 0.50
Dyslipidaemia 2(2.3) 0 0.36
RVI 1(1.2) 0 0.66
M 51(59.3) 76 (57.6)
s F 35 (40.7) 56 (42.4) 0.55
12.00% 10.50%
10.00%
7%
8.00%
BN 3.50% 3.50% 3.50% 3.50%
4.00%
1.20%
2.00%
0.00%
AF CRVHD HHD DVHD DCMP RCMP Other

Figure 2. Distribution of cardiac disease among patients with Ischemic stroke.

AF and CRVHD found in 9 (10.5%) and 6 (7%) of patients
with Ischemic stroke whereas none of patients with
Hemorrhagic stroke had AF or CRVHD with respective p-
value of 0.005 and 0.042.

4.3. Clinical Presentations

Focal neurologic deficit was the major presentation

occurring in 173 (77.3%) of the patients followed by speech
disturbance 72 (32.1%) and altered mentation 38 (17.0%).
Nearly 90% patients with Ischemic stroke and 68.9% of
patients with Hemorrhagic stroke had body weakness (p.
value: 0.005). Over all Seizure was identified in 14 (6.3%) of
patients.

Hemiplegia was most common neurologic examination
finding accounting for 114 (50.9%) of patient followed by CN
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palsy 107 (41.8%) and hemiparesis 49 (21.9%). Hemiparesis is
more common in patients with Ischemic stroke than

I 3.50%
7.60%
- 10.50%
21.20%

Seizure

Altered mentation

Speech disturbance

Body weakness

0.00% 20.00%

m Ischemic stroke

68.90%

40.00%

hemorrhagic stroke (26.7% vs 18.9%) with p. value of 0.07.
Aphasia was identified in 41 (18.4%) of patients.

34.80%

60.00% 80.00% 100.00%

m Hemorrhagic stroke

Figure 3. Clinical presentations among the different subtypes of stroke in stroke patients at HUCSH.

70.00%
59.30%

60.00% 55.8%
50.00% 43.309 45.50%
40.00%
30.00%
20.00%
10.00%

0.00%

CN palsy Hemiplegia

m Hemorrhagic stroke

26.70%

. 22.40%
18.90/' 16]0%'
Hemiparesis Aphasia

m Ischemic stroke

Figure 4. Neurologic examination findings among the subtypes of stroke patients’ in HUCSH.

4.4. Investigations

Brain imaging was done for all patients. Among these 211
(94.2%) had Brain CT-scan, 9 (4.0%) had Brain MRI and 3
(1.3%) had both Brain MRI and Brain CT-scan. One patient
with SAH had brain MRA which was unremarkable and
Brain CT-scan. Out of the 12 patients for whom Brain MRI

was done, 3 (25%) patients turn out to have ICH (one lobar
and one basal ganglia) and 7 (75%) had Ischemic stroke (one
basal ganglia, one cerebellar and five lobar infarction).
Among patients with Ischemic stroke 46 (53.5%) identified
to have Lobar infarction on brain CT-scan. Basal ganglia
hemorrhage was the most common brain CT-scan finding
occurring in 69 (52.2%) of patients with hemorrhagic stroke.

Table 3. Brain CT- scan results of patients with stroke in HUCSH.

Ischemic stroke CT-scan result N (%) Hemorrhagic stroke CT-scan result N (%)
Normal 9 (10.5%) BG hemorrhage 69 (52.2%)

. . Lobar hemorrhage 24 (18.2%)

0,
BG infarction 16 (18.6%) SAH 15 (11.4%)
Lobar infarction 46 (53.5%) Thalamic hemorrhage 11 (8.3%)
. . Brainstem hemorrhage 3 (2.2%)
0,

Cerebellar infarction 1(1.2%) Consalh it 2 (1.5%)
Other 8(9.3%) Other 5 (3.8%)
No Brain CT scan 6 (7.0%) No Brain CT-Scan 3 (2.2%)

Among the 224 stroke patients with half (50.9%) of
patients had ECG and only 96 (42.9%) patients had
Echocardiography. Among these LVH was the commonest
ECG (23.2%) and Echocardiography (24.6%) finding.

Nearly one third (30.2%) of patients with Ischemic Stroke
had Carotid Doppler. Out of these 12 (14.0%), 11 (12.8%)
and 3 (3.5%) of patients had normal, atherosclerotic plaque
and thrombosis respectively on carotid Doppler study.
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Figure 5. ECG findings among stroke patients in HUCSH.
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Figure 6. Echocardiography findings among patients with stroke in HUCSH.

4.5. Inpatient Complication and Outcome

Out of 224 stroke patients 68 (30.4%) of patients had
raised ICP and 58 (25.9%) had Aspiration pneumonia. None
of the patient had DVT. Aspiration pneumonia was
significantly higher in patients with Hemorrhagic stroke than
in patients with Ischemic stroke (31.8% Vs 16.3%) with p.
value of 0.001. Raised ICP was identified in 57 (43.2%) of

60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
Raised ICP

Aspiration

patients with hemorrhagic stroke, which is higher than that of
patients with Ischemic stroke (p. value: 0.001). Over-all in-
patient mortality of stroke was found to be 16.5%. Death
occurred in 26 (19.7%) and 10 (11.6%) of patient with
Hemorrhagic stroke and Ischemic stroke respectively (p.
value: 0.036). The duration of hospital stay ranges from 3 to
72 days with median duration of 7 days (IQR: 5-10).

—_— —_
UTI HAP

Bed soar

pneumpnia

M Ischemic stroke 9%

W Hemorrhagic stroke  43.20%

m Hemorrhagic stroke

16.30%
31.80%

3.50%
1.50%

1.20%
0.00%

1.20%
1.50%

m Ischemic stroke

Figure 7. Inpatient complications with in the stroke subtype in stroke patients in HUCSH.
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Figure 8. Summary of outcomes of patients with stroke patients in HUCSH.

5. Discussion

This hospital based retrospective cross sectional study
identified that, out of the 224 patients in the study there 129
(56.7%) were male. The male predominance with M: F ratio
of 1.3:1. These findings were consistent with results of
hospital-based studies in conducted in other parts of Ethiopia
[10, 11, 18]. The median age of the patients was 55 years
(IQR: 45-65). This is in line with findings in a study done in
Tikur Anbessa Specialized Hospital and some African
countries (18, 24). The higher rate of rate of hypertension in
younger age group of patients in our study, 70 (59.8%) of
patients with hypertension were below the age of 60 years.
Stroke was found to be the common complication of
hypertension in hypertensive patients affecting younger
patients [22].

There are reports from other studies in Ethiopia that
showed higher median age compared to our finding [25, 26].
This can be due to the higher rate of Ischemic stroke in those
studies which is associated old age. Among stroke subtype,
ischemic stroke was found to be significantly associated with
age occurring in higher rate among patients >70 years of age
(p. value: 0.02). Studies from Tikur Anbesa hospital and
Gondar showed comparable result [9, 18]. Other studies from
elsewhere also showed results consistent with our findings
[20, 21, 24, 27].

Several researches done in Ethiopia showed a higher rate
of ischemic stroke with the rate of hemorrhagic stroke greater
than those observed in western countries [11, 25, 26]. In this
study we found that hemorrhagic stroke is more common
than ischemic stroke accounting for 59.8% of the cases. This
result was supported by a study done in St. Paul’s Teaching
Hospital [10]. However, a recent hospital-based study from
Shashemene Referral showed contrastingly different result
with hemorrhagic stroke and Ischemic stroke accounting for
65.8% and 21.5 of patients in the study [26]. This
discrepancy could be in part explained by the lack of a
population studies that can more precisely reveal the true
prevalence and age distribution of the subtypes of stroke. The

difference in the characteristics of the study population can
also be another reason. For example, the mean age of patients
in our study is 55 years where as in the study done in
Shashemene hospital, it is 63 years.

When looking at the risk factors, hypertension was the
most common risk factor identified in 117 (52.2%). This
study also showed that hypertension is significantly
associated (p. value: 0.001) with hemorrhagic stroke which in
turn is the commonest stroke subtype identified. This is
consistent with the previous studies done in this hospital and
in other hospital based studies elsewhere in Ethiopia and
African countries [11, 24-26, 28]. The reason for this could
be the increase in hypertension the Ethiopian population [29].
Hypertension is a well-recognized risk factor for stroke and
treatment of hypertension was shown to be effective strategy
for stroke prevention [30]. Our study highlighted a window
of opportunity for preventing stroke.

The other significant (p. value: 0.001) identified risk in
this study is cardiac disease occurring in 20 (8.9%) of
patients. AF was found to be more associated with Ischemic
stroke than hemorrhagic stroke identified in 9 (10.5%) and
none (0%) respectively (p. value: 0.005). This is similar with
results from other studies [9, 11, 14]. It is known that patients
with AF fibrillation are at increased risk of cardiovascular
events [31]. It is worth noting that Out of the 9 the patients
who had AF prior to the development of stroke, only 1 (10%)
patient and None were taking any Aspirin and warfarin
respectively. Institution of antithrombotic therapy is
associated with a significant reduction in stroke among
patients with AF [32].

We found that out of 110 patients for whom ECG was
done 16 (14.5%) of patients had AF. This is consistent with
results of a study done St. Paul’s Teaching Hospital [10]. It is
also worth noting out of the 16 patients who was found to
have AF on ECG, 10 (62.2%) were diagnosed after stroke
has already been diagnosed. Summed up our study point outs
opportunity for tackling stroke by focusing on screening of
risk factors and taking appropriate measure.

The in-hospital mortality rate of stroke in our study was
found to be 16.5%. this result is higher than results from
hospital-based studies in Gondar and Ayder hospital. It is
also higher than previous study done in our setting 5 years
ago which was 14.7% but it is much lower than what was
identified in St. Paul’s Teaching Hospital [9, 11, 25].

Research done in Pakistan showed similar result with our
study [33]. This could be due to the higher rate (58.9%) of
hemorrhagic stroke which accounted for most 26 (70.2%) of
the in-hospital death in our study. For example, hemorrhagic
stroke was found in only 38% and 30.6% of patients the done
in the above-mentioned Gondar and Ayder hospital studies
respectively.

Aspiration pneumonia and raised ICP were associated with
worse in hospital outcome (p. value: 0.001) which is
consistent with a study in Gondar [9]. The median duration
of hospital stay was found to be 7 days (IQR: 5-10 days).
This is in line with findings of other studies [9, 11].
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6. Conclusion

In this study, Hemorrhagic stroke is the commonest stroke
subtype. Hypertension and cardiac disease were the
commonest modifiable risk factors associated with stroke.
Aspiration pneumonia and Raised ICP were associated with
poor in patient outcome.

7. Recommendation

Knowledge of the true magnitude and socio-demographic
characteristics of stroke and the associated factors has
indispensable importance in addressing the mortality and
morbidity of stroke. For this a prospective community-based
study is mandatory. Ways for screening and management of
hypertension, structural heart disease and atrial fibrillation
should be given priority as these are the most common risk
factors identified. A better care of complications associated
with stroke, hence reduction of mortality associated with it
can be achieved by having a stroke unit.
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