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Background: Stroke is becoming a leading cause of death and adult disability in the 
developing world.
Objective: The objective of the study was to assess the clinical characteristics, treatment 
outcomes, and its predictors among stroke patients admitted to Ambo University Referral 
Hospital (AURH), West Ethiopia.
Methods: All 111 stroke patients hospitalized from April 2016 to May 2019 were 
included using a hospital-based retrospective study. Socio-demographic profile, past 
medication history, clinical presentation, drugs prescribed for comorbid condition and 
stroke treatment, and outcomes data were collected using data abstraction formats and 
results were summarized using both descriptive and inferential statistics.
Key Findings: According to WHO clinical criteria, 89 (80.2%) were diagnosed with 
ischemic stroke, and 20 (18.0%) were diagnosed with hemorrhagic stroke. The majority of 
the patients 94 (84.7%) had at least one antecedent risk factor in which hypertension 
accounted for 44.1%. More than half, 69 (62.2%), of hospitalized stroke patients had good 
treatment outcomes while 42 (37.8%) had a poor outcome. The overall case-fatality rate was 
18 (16.2%), 12 (13.5%) from ischemic stroke, and 6 (30.0%) from hemorrhagic stroke. 
Acetyl salicylic acid (ASA) with atorvastatin/simvastatin, 67 (73.5%) in ischemic stroke and 
12 (60.0%) in hemorrhagic stroke, was the most frequent medications prescribed for stroke 
during admission while it was frequently prescribed for 48 (53.6%) of ischemic stroke and 
10 (50.0%) of the hemorrhagic stroke on discharge. Overall, ceftriaxone + metronidazole 32 
(28.8%) was frequently prescribed concomitant medications during admission. The major 
predictors identified for poor stroke outcomes were substance abuse (AOR=2.839, P=0.024) 
and have had not received any medication for stroke treatment during admission 
(AOR=12.503, P≤0.001).
Conclusion: A significant number of the admitted stroke patients had poor treatment 
outcome in which the case-fatality rate was relatively high. Substance abuse and having 
not received medication for stroke were the significant predictors for poor treatment out-
come. Hence, a well-established stroke unit setup at AURH is required for accurate diagnosis 
and management of stroke to overcome stroke-related mortality and/or poor treatment 
outcome.
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Introduction
According to the World Health Organization (WHO), 
stroke is a focal or global disturbance of cerebral blood 
circulation which be either ischemic or hemorrhagic with 
symptoms lasting 24 hours or longer or leading to death.1

Stroke is one of the main causes of death and adult 
disability in the world, although the burden (high in devel-
oping countries) and risk factors vary. For instance, in the 
United States, 800,000 stroke cases were encountered per 
year, and among which 128,932 deaths occurred in the 
year 2011 which gives the case-fatality rate 16.1%.2 The 
study in sub-Saharan Africa reported up to 30% of the 
case-fatality rate due to stroke.3

Although stroke incidence in high-income countries 
(HICs) decreased over the decades, the burden is increas-
ing dramatically (more than double) in low- and middle- 
income countries (LMICs).4 Around 70% of approxi-
mately 17 million per annum stroke cases occur in 
LMICs with limited access to computed tomography 
(CT) scan before initiation of intravenous tissue plasmino-
gen activator (t-PA) in most patients.5

Current guidelines for the management of acute stroke 
recommend all patients admitted to hospital with sus-
pected acute stroke should receive brain imaging evalua-
tion like computed tomography scanner on arrival to 
hospital to decide whether the patients need to undergo 
thrombolysis using tissue plasminogen activator (t-PA) or 
not.6,7 Unfortunately, LMICs face challenges due to a lack 
of resources, awareness, and technical capacity to accu-
rately diagnose and manage the stroke.5,8

The risk factors for stroke are diverse depending on 
patient outcomes. Hypertension, cardiac disease, and dia-
betes were commonly reported risk factors of stroke in the 
world.9–12 developed countries, stroke severity, functional 
disability, high blood pressure, older age, dysphagia, and 
infections such as pneumonia were reported as the major 
predictors of poor stroke outcomes.13,14 In developing 
countries, in addition to the above-mentioned factors, 
stroke symptoms awareness, health-care facilities accessi-
bility, financial problems, support systems at home, being 
depending on traditional healers, and poor health facility 
infrastructures were also cited as the major contributing 
factors for poor outcome of stroke patients.10,15,16

The Ethiopian situation is not different from the rest of the 
world. In 2017, stroke accounted for 39,571 (6.23%) of total 
deaths in the country that ranked 6th.17,18 The magnitude of the 
problem is expected to worsen due to limited stroke treatment 

resources in the health-care system of the country in which 
communicable disease is the primary target. However, early 
detection and treatment of hypertension might be used as 
primary prevention for stroke in the primary care setting.10,19 

Overall, although there are studies that reveal the burden of 
stroke in Ethiopia, there is a lack of objective evidence due to 
controversial results on the outcome and type of stroke as well 
as its predictors.20,21 Therefore, this study aimed to assess the 
clinical characteristics, treatment outcomes, and its predictor 
among stroke patients admitted to Ambo University Referral 
Hospital (AURH), West Ethiopia.

Methods
Study Design and Setting
A retrospective study of patients with stroke admitted to 
AURH from April 2016 to May 2019 was conducted. AURH 
is one of the public hospitals found in Ambo town with a 
population of 76,774 in 2018.22 The hospital had more than 
250 beds with 4 adult medical outpatient clinics and 1 adult 
intensive care unit. AURH is used as a teaching center for 
Ambo University College of Medicine and Health Sciences. 
Data were extracted from June 1 to June 10, 2019.

Sampling
Patients who were below 18 years of age and who had incom-
plete medical records were excluded from the study. 
Accordingly, all 111 patients with a clinical diagnosis of stroke 
and admitted to the hospital were included in the study.

Data Collection and Analysis
The data were collected by two graduate pharmacy students 
using the data collection sheet. The tool contains questions 
about socio-demographic characteristics, past medication his-
tory, clinical presentation, medication for stroke treatment, and 
outcomes of admitted stroke patients, and it was adapted after 
reviewing different kinds of literature.10,16,19 The data collec-
tion tool was pre-tested on 5 patient charts which were not 
included in the study. Data collectors were trained for half a 
day on how to collect the data. Supervision was made by the 
principal investigators during the data collection process and 
any inconsistencies were amended on time.

After the data were checked for completeness and consis-
tencies, it was entered and analyzed using SPSS version 25. 
Descriptive statistics including frequency mean, percentage, 
and standard deviations were used to present the result. 
Bivariate and multivariable backward logistic regressions 
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were used to verify the predictors of the poor treatment out-
comes. Independent variables with p-value <0.20 in bivariate 
logistic regression were included in the final model, multi-
variable backward logistic regression, and a p-value of less 
than 0.05 in the multivariable backward binary logistic regres-
sion was considered as statistically significant.

Ethical Approval
Ethical approval was obtained from the Ethics Review 
Committee of the Department of Pharmacy; Ambo 
University with reference number ERB/PHAR/59/01/ 
2018. The data collected from the medical records were 
handled with strong confidentiality and all the collected 
patient information was stored anonymously. Patient 
informed consent was not required due to the deidentified 
data, and that this study was conducted in accordance with 
the Declaration of Helsinki.23

The Standard Protocols for Stroke 
Diagnosis and Management at AURH
Even though globally there are numerous protocols for 
stroke management,6,7,24 Ethiopian hospitals, in particular 
AURH, have not well-established stroke units or stroke 
teams (ie, no cranial computed tomography (CT scan) or 
magnetic resonance imaging (MRI) scan, no neurologist) 
during the study period. Moreover, no official national 
protocol for acute stroke management during the study 
period. Even guideline by Ethiopian Medicine, Food and 
Healthcare Administration and Control Authority 
(EMFHACA) for general hospitals does not put any 
recommendation and protocol regarding stroke manage-
ment in Ethiopia.25 Hence, the management and diagnosis 
of stroke subtype were made by physicians at AURH 
based on WHO clinical criteria26 or based on the manage-
ment of acute stroke in low-resource settings criteria.5,27

Operational Definition
Undetermined Type of Stroke
A type of stroke neither ischemic nor hemorrhagic not 
identified.

A Good Treatment Outcome
If the patient is discharged without any complication sec-
ondary to the stroke attack.

Poor Treatment Outcome
If patients were discharged with any complication or died.

Results
Socio-Demographic Characteristics
A total of 111 stroke patient charts were reviewed. Half 
(50.5%) of the patients were females. The mean age of the 
patients was 63.4 years (SD±12.6). About 37 (33.3%) of 
them were substance abusers and 71 (64%) were living in 
rural areas as shown (see Table 1).

Clinical Characteristics of the Study 
Subjects
According to WHO clinical criteria, among 111 patients 
admitted with stroke, 89 (80.2%) were diagnosed with 
ischemic stroke, 20 (18.0%) were hemorrhagic stroke and the 
remaining 2 (1.8%) were undetermined. Hemi-paresis was a 
clinical presentation in 85 (76.6%) patients (ie, 45% left side 
and 40% right side weakness), and only 28 (25.2%) had a 
Computed Tomography (CT) scan in which 23 (20.7%) were 
from an ischemic stroke while 4 (3.6%) were from hemorrha-
gic stroke. The majority, 74 (66.7%) from ischemic stroke and 
19 (17.1%) from hemorrhagic stroke, had at least one comor-
bidity/antecedent risk factor. Hypertension 39 (35.1%) and 9 
(8.1%), and atrial fibrillation 15 (13.5%) and 7 (6.3%) were the 
two most frequently identified comorbidity/antecedent risk 
factors among patients with ischemic and hemorrhagic stroke, 
respectively. Overall 24 (21.6%), 21 (18.9%) from ischemic 
stroke, and 7 (6.3%) from hemorrhagic stroke, patients devel-
oped complications like aspiration pneumonia during admis-
sion (see Table 2). Thirty-three (29.7%) from ischemic stroke 
and 4 (3.6%) from hemorrhagic stroke had a history of sub-
stance use. The overall mean time of hospital arrival since the 
onset of the symptoms and hospitalization was 58.15 (±1.6) 
hours and 6.02 (±3.24) days, respectively. In general, no vari-
ables (ie, clinical characteristics) have shown significant asso-
ciation with specific types of stroke (P≥0.161) (Table 2).

Pre-Stroke and Concurrent Medication 
History of the Study Participants for 
Antecedent Risk Factors and 
Complications
Enalapril+Metoprolol/Atenolol, 18 (20.2%) in ischemic 
stroke and 3 (15.0%) in hemorrhagic stroke, had been 
frequently prescribed with pre-stroke medications for 
pre-existed antecedent risk factors like hypertension and/ 
or heart disease. However, during the admission/hospitali-
zation, ceftriaxone + metronidazole, 23 (25.8%) in 
ischemic stroke and 9 (45.0%) in hemorrhagic stroke, 
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was frequently used as a concurrent medication for stroke 
complication like aspiration pneumonia. Overall, 57 
(51.4%) of the study participants, 43 (48.3%) from 
ischemic, and 12 (60.0%) from hemorrhagic stroke did 
not have pre-stroke medication (past medication history). 
Among 23 (20.7%) of study participants who did not 
receive concurrent medication during admission for their 
comorbidity, 21 (23.6%) were from ischemic stroke (see 
Table 3).

Medications Used for Stroke Treatment 
by the Study Subjects
Sixty-seven (75.3%) patients from ischemic stroke and 12 
(60.0%) patients from hemorrhagic stroke were frequently 
prescribed with aspirin+atorvastatin/simvastatin during 
admission. Likely, 48 (53.6%) patients from ischemic 
stroke and 10 (50.0%) patients from hemorrhagic stroke 

were frequently discharged with aspirin+atorvastatin/sim-
vastatin. However, no stroke medications were prescribed 
for 14 (15.7%) and 23 (25.8%) patients with ischemic 
stroke, and each 7 (35.0%) patients with hemorrhagic 
during admission and discharge, respectively. None of 
the patients had received intravenous t-PA during hospital 
admission because of the unavailability of the medications 
and required facilities (see Table 4).

Stroke Treatment Outcome Among the 
Study Participants
Overall 69 (62.2%) of patients, 58 (65.2%) from ischemic 
stroke and 10 (50.0%) from hemorrhagic stroke, had good 
treatment outcomes (ie, discharged without any complication) 
and the rest 42 (37.8%) patients, 31 (34.8%) from ischemic 
and 10 (50.0%) from hemorrhagic stroke had poor treatment 
outcome (see Figure 1). The overall in-hospital case-fatality 
rate was 18 (16.2%), 12 (13.5%) from ischemic stroke, and 6 
(30.0%) from hemorrhagic stroke. However, among 93 
patients discharged alive, 24 (21.6%) were discharged with a 
neurological deficit (see Figure 2). Among 18 patients dead, 
aspiration pneumonia 12 (66.7%) and increased intracranial 
pressure 3 (16.7%) were the most frequently documented 
cause of death secondary to stroke (see Figure 3).

Predictors of Stroke Treatment Outcome 
Among the Study Participants
On bivariate logistic regression substance abuse 
(COR=2.341, P=0.040), being civil servant from occupa-
tional status (COR=7.246, P=0.004), having severe stroke 
type (COR=4.533, P=0.001), having complication during 
admission (COR=2.393, P=0.05) and having no any med-
ication for stroke treatment during admission 
(COR=11.05, P≤0.001) were the independent factors that 
increase the likely hood of poor treatment outcome. On 
contrary, being illiterate or having informal education 
(COR=0.186–0.221, P≤0.025) and being a rural resident 
(COR=0.449, P=0.049) were the significant independent 
predictors that decrease the likelihood of poor treatment 
outcome at P=0.05. However, the multivariable backward 
logistic regression analysis revealed that substance abuse 
(AOR=2.839, P=0.024) and have had not received any 
medication for stroke treatment during admission 
(AOR=12.503, P≤0.001) were the two independent factors 
that increased the likely hood of poor stroke treatment 
outcome among our study participants (see Table 5). 

Table 1 Socio-Demographic Characteristics of Stroke Patients at 
Ambo University Referral Hospital from March 2016 to May 
2019 GC Ambo, Ethiopia (N=111)

Variables Frequency 
(%)

Age ≤50 25(22.5)
>50 86(77.5)

Mean age 63.4±12.18

Sex Male 55(49.5)
Female 56(50.5)

Marital status Single 5(4.5)
Married 97(87.4)

Divorced 9(8.1)

Occupation Farmers 44(39.6)
Housewife 43(38.7)
Civil servant 14(12.6)

Others≠ 10(9.0)

Educational 

status

Unable to read and write 68(61.3)
Able to read and write, informal 

education

26(23.4)

Above secondary school 17(15.3)

Religion Orthodox 30(27.0)
Muslim 22(19.8)

Protestant 59(53.2)

Residence Urban 40(36)
Rural 71(64)

Ethnicity Amhara 14(12.6)
Oromo 97(87.4)

Note: ≠Indicates, Students, unemployed, merchant.
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Table 3 Pre-Stroke and Concurrent Medication History of Hospitalized Stroke Patients for Antecedent Risk Factors at AURH, from 
March 2016 to May 2019 GC, Ambo, Ethiopia (N=111)

Types of Stroke (N=111)

Ischemic N=89 
(%)

Haemorrhagic N=20 
(%)

Undetermined N=2 
(%)

Total N=111 
(%)

Pre-stroke medication (past medication history)

Enalapril+Metoprolol/Atenolol 18(20.2) 3(15.0) 0(0) 21(18.9)
Enalapril + Hct/Furosemide 10(11.2) 1(5.0) 0(0) 11(9.9)

Digoxin + Metoprolol/Atenolol 5(5.6) 2(10.0) 0(0) 7(6.3)

Digoxin + Enalapril ± Atenolol 4(4.5) 1(5.0) 0(0) 5(4.5)
Metformin/NPH insulin 8(8.9) 1(5.0) 0(0) 9(8.1)

RHZE* 1(1.1) 0(0.0) 0(0) 1(0.9)

No medication 43(48.3) 12(60.0) 2(100.0) 57(51.4)

Concurrent medications during admission/hospitalization

Ceftriaxone + Metronidazole 23(25.8) 9(45.0) 1(50.0) 33(29.7)

Ceftriaxone + Metronidazole+Mannitol 2(2.3) 3(15.0) 0(0.0) 5(4.5)

Ceftriaxone + Azithromycin 2(2.3) 0(0.0) 0(0.0) 2(1.8)
Amlodipine + Captopril/Enalapril 8(8.9) 1(5.0) 0(0.0) 9(8.1)

Amlodipine+ Captopril/Enalapril+Mannitol 3(3.4) 0(0.0) 0(0.0) 3(2.7)

Enalapril only 10(11.2) 2(10.0) 0(0.0) 12(10.8)
Digoxin+Metoprolol+Enalapril/Captopril 2(2.3) 2(10.0) 0(0.0) 4(3.6)

Digoxin+Metoprolol+Enalapril/Captopril+ 

Mannitol

1(1.1) 0(0.0) 0(0.0) 1(0.9)

Digoxin +Hct/Furosemide 3(3.4) 0(0.0) 0(0.0) 3(2.7)

Digoxin only 4(4.5) 0(0.0) 0(0.0) 4(3.6)
Atenolol only 1(1.1) 0(0.0) 0(0.0) 1(0.9)

Metformin ± Glibenclamide 7(7.9) 1(5.0) 0(0.0) 8(7.2)

Mannitol only 2(2.3) 1(5.0) 0(0.0) 3(2.7)
No medication prescribed 21(23.6) 2(10.0) 1(50.0) 23(20.7)

Abbreviations: *RHZE, rifampicin/isoniazid/pyrazinamide/ethambutol for TB treatment; NPH, neutral protamine Hagedorn; Hct, hydrochlorothiazide.

Table 4 Medications Used for Stroke Treatment During Admission and on Discharge by Study Participants at AURH from April 2016 
to May 2019 GC, Ambo, Ethiopia (N=111)

Types of Stroke (N=111)

Ischemic* N=89(%) Haemorrhagic N=20(%) Undetermined N=2(%) Total N=111(%)

Medications used for stroke treatment during admission

Aspirin+Atorvastatin/Simvastatin 67(75.3) 12(60.0) 2(100.0) 81(73.0)
Aspirin alone 1(1.1) 0(0.0) 0(0.0) 1(0.9)

Aspirin+Atorvastatin +Clopidogrel 1(1.1) 0(0.0) 0(0.0) 1(0.9)

Aspirin+Atorvastatin +Warfarin 6(6.7) 1(5.0) 0(0.0) 7(6.3)
No medication prescribed 14(15.7) 7(35.0) 0(0.0) 21(18.9)

Medications used for stroke treatment on discharge

Aspirin+Atorvastatin/Simvastatin 48(53.6) 10(50.0) 2(100) 60(54.1)

Aspirin+Atorvastatin +Clopidogrel 1(1.1) 0(0.0) 0(0.0) 1(0.9)
Aspirin+Atorvastatin +Warfarin 7(7.9) 1(5.0) 0(0.0) 8(7.2)

Warfarin + Atorvastatin 10(11.2) 2(10.0) 0(0.0) 12(10.8)

No medication prescribed/dead 23(25.8) 7(35.0) 0(0.0) 30(27.0)

Note: *None of the patients received intravenous t-PA because of the unavailability of the drug and required facilities.
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Ischemic
stroke

Hemorrhagic
stroke Undetermined Total(N=111) % P-Value

Good outcome 58 10 1 69 62.2 0.422
Poor outcome 31 10 1 42 37.8
Total (N=111) 89 20 2
% 80.2 18 1.8

0
10
20
30
40
50
60
70
80
90

100

Stroke and its treatment outcome

Good outcome Poor outcome Total (N=111) %

Figure 1 Stroke type and its treatment outcome among admitted patients with stroke at AURH, from March 2016 to May 2019 GC, Ambo, Ethiopia.

Good outcome
69/111(62.2%)

19/89(21.3%)=Ischemic 
stroke

4/20(20.0%)=Hemorrhagic 
stroke

1/2(50.0%)=Undetermined 
type

12/89(13.5%)=Ischemic         
stroke

6/20(30.0%)=Hemorrhagic 
stroke

Improved Discharged with complication* Dead*

Figure 2 Pattern of treatment outcome among the patients admitted with stroke at AURH, from March 2016 to May 2019 GC, Ambo, Ethiopia. 
Note: *Poor outcome.

12(66.7%)

3(16.7%)

1(5.5%)

2(11.1%)

0 2 4 6 8 10 12 14

Aspiration pneuminia

Increased intracranial pressure

Acute Respiratory Distress Syndrome

Heart failure

Figure 3 The reason of death secondary to stroke among the patients admitted with stroke at AURH, from March 2016 to May 2019 GC, Ambo, Ethiopia, N=18.
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There was no association between treatment outcome and 
types of stroke (X2 value=1.726, P=0.422) (see Figure 1).

Discussion
A stroke is the brain equivalent of a heart attack.26 It is one 
of the most common causes of morbidity and mortality 
worldwide and is a prominent cause of death, disability, 
and dementia in sub-Saharan Africa including 
Ethiopia.16,21,28

In this study, according to WHO clinical criteria, 
ischemic stroke was found the most common type of 
stroke accounting for 80.1% of the cases, which is much 
higher than other studies, conducted in different hospitals 
in Ethiopia where the proportion of Ischemic stroke ranges 
from 31.5% to 69.4%.12,19,20,29–32 However, this finding 
was contrary to other studies in the country where hemor-
rhagic stroke was the most prevalent among stroke 
patients.10,28 This could be due to differences in the pre-
valence of cardiovascular risk, where the previous study 
reported high hypertension prevalence. Hemiparesis left- 
sided 45 (40.5%) and right-sided 40 (36%), was the com-
mon chief complaint reported by our study participants on 
arrival to the hospital which is higher (36–39.7% and 
21.9–29.1%, respectively) than the study reported by 
Temesgen et al20 and Fikadu et al21 The other study 
done in North West Ethiopia reported 81.1% of patients 
with stroke who sought medical treatment had hemiparesis 
or hemiplegia.32

The present study also showed that 94 (84.7%) of 
patients had at least one comorbid condition/antecedent 
risk factors, ischemic stroke 74 (83.1%) and hemorrhagic 
stroke 19 (95.0%), before admission for stroke. 
Hypertension was the most frequent, ischemic stroke 39 
(44.1%) and hemorrhagic stroke 9 (45.0%), antecedent 
risk factor identified. This finding is consistent with the 
findings from other institutions in Ethiopia.12,19,32,33 A 
pooled results of studies published from 2015 to 2019 in 
Ethiopia indicated that the overall magnitude of hyperten-
sion, diabetes mellitus, and atrial fibrillation among stroke 
patients were 47%, 8%, and 10%, respectively.34 Similar 
patterns were also observed in our study, hypertension 49 
(44.1%), atrial fibrillation 22 (19.8), and diabetes mellitus 
9 (8.1%). Reports from Gambia and Cameroon35,36 indi-
cated that there was poor control of risk factors and poor 
awareness of the significance of stroke symptoms by 
patients in developing countries. It is recommended that 
primary prevention strategies targeting the most common 
risk factors for stroke in this population including 

hypertension should be implemented to reduce the 
problem.32 Hence, overall in this study, Enalapril 
+Metoprolol/Atenolol 21 (18.9%) and Enalapril 
+Hydrochlorothiazide (Hct)/Furosemide 11 (9.9%) had 
been frequently prescribed for pre-existed antecedent risk 
factors like hypertension and/or heart disease. On other 
hand, the study in Nekemte referral hospital, West 
Ethiopia, found that nifedipine alone 70 (19.2%) was the 
most frequent pre-stroke medication prescribed.21

The finding of the present study revealed that 81 (73%) 
of patients were prescribed aspirin with statins (ie, ator-
vastatin/simvastatin) during hospitalization; this finding 
was similar to what was found in Shashemene, 
Ethiopia.20 However, aspirin alone was the most pre-
scribed 148 (40.7%) medication for stroke during admis-
sion at Nekemte hospital, West Ethiopia.21 In the current 
study, clopidogrel was infrequently used due to unavail-
ability. Likewise, other previous studies in different hospi-
tals in Ethiopia also reported infrequent use of 
clopidogrel.20,21 At present, literature revealed that the 
wider and more appropriate use of aspirin and statins 
will reduce premature stroke and other cardiovascular dis-
ease-related death.37

An unexpected finding from our study is that a high 
percentage of hemorrhagic patients with stroke 12 (60.0%) 
received an aspirin-containing regimen during admission. 
And, a study indicated that aspirin would increase the risk 
of bleeding that might lead to hematoma enlargement, 
poorer outcomes, and increased risk of morbidity and 
mortality among hemorrhagic patients with stroke.8 

However, in resource-constrained environments, where 
barriers to timely CT scans delay clinical decision-making, 
physicians may balance the risks of aspirin administration 
against potential complications,27 as different findings 
reported that in-hospital aspirin use was associated with 
decreased mortality and a decrease rate of in-hospital 
stroke recurrence among patients with hemorrhagic 
stroke.32,35

Standard care in high-income countries is that all 
admitted patients with suspected acute stroke should 
receive a brain scan (eg, CT) to make appropriate stroke 
management decisions,27 and thrombolysis using intrave-
nous t-PA should be administered to eligible patients 
within 4.5 hours of hospital admission.7

Treatment for acute stroke in developing countries is 
generally symptomatic; thrombolytic and neuroprotective 
drugs are the exception rather than the rule.4 Surprisingly, 
in the current study, only 1 (0.9%) of patients reached the 
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hospital within the first 4.5 hours since symptom onset, 
and only 28 (25.2%) of patients received a CT scan. In 
addition to an unavailability of intraveneous t-PA and 
required facility for thrombolysis like CT scan at AURH, 
almost all of our patients (99.1%) did not arrive to the 
hospital within the required 4.5 hours of symptom onset 
for thrombolysis.  Therefore, all of our patients with 
ischemic stroke did not undergone thrombolysis. Hence, 
a country like Ethiopia with financial constraints and lack 
of infrastructure could not adhere to the standard stroke 
care established in high-income countries, highlighting the 
need to establish best practices for stroke care in low- and 
middle-income countries.32

There is no specific treatment, rather than supportive, 
for patients with hemorrhagic stroke, unlike ischemic 
stroke.6,7,24 Conversely, 7 (35.0%) of the current study 
participants with hemorrhagic stroke did not receive spe-
cific stroke medication. However, 14 (15.7%) of patients 
with ischemic stroke did not receive any stroke medication 
during their admission. This might be due to physicians 
unable to accurately diagnose, as the treatments were 
different for both, the type of stroke the patients suffered 
from since there was no CT scan and trained human 
resources in AURH during the study period. The physi-
cians usually withhold aspirin administration particularly 
if there is a progression of focal neurologic deficits and/or 
disturbance of consciousness.26 Unfortunately, in the cur-
rent study, those study participants that had not received 
any stroke medication during admission had at least 12 
times odds (AOR=12.503, P≤0.001) of having poor treat-
ment outcome than their counterparts.

Among patients who developed complications at 
AURH (n=28), 24 of them suffered from aspiration pneu-
monia, the other 3 developed increased intracranial pres-
sure, and 1 patient suffered from bedsore. In our setup, 
ceftriaxone + metronidazole was the most frequent 
(28.8%) concomitant medication prescribed for complica-
tions that happened during admission. However, Fikadu 
et al21 found that ceftriaxone + metronidazole + mannitol 
92 (25.3%) was the most frequent concurrent medication 
prescribed for complications in West Ethiopia.

In this study, the overall in-hospital case-fatality rate of 
stroke was found to be 18 (16.2%), 12 (13.5%) from 
ischemic stroke, and 6 (30.0%) from hemorrhagic stroke, 
which is higher than the case-fatality rate reported from 
Bahir Dar and Mekelle, Northern Ethiopia (11% and 
14.9%, respectively).29,31 However, our finding is slightly 
lower than what was found in Tikur Anbessa hospital, 

Addis Ababa, Ethiopia, and Kenya where the overall mor-
tality rate was 19.2% and 21.6%, respectively.19,38 It is 
also much lower compared to the case-fatality rates of St. 
Paul Hospital, Addis Ababa, Ethiopia, 30.1%, and in the 
Gambia, 41%.28,35 Moreover, our finding approaches the 
national stroke-related in-hospital death which was 18%.34 

The inconsistent results from different hospitals in 
Ethiopia and abroad might be due to the methodological 
differences where retrospective study design is considered 
in this study. However, to understand the outcome of acute 
stroke, prospective follow-up studies are mandatory.11,29 

Acute stroke case-fatality rates can be used as one of the 
quality indicators for acute stroke treatment in the hospital. 
It is recommended that a designated referral stroke center 
should be established in the western part of Ethiopia.

Our study also found that nearly two-thirds of 69 
(62.2%) of the stroke patients had good treatment out-
comes (ie, discharged without any complications). This 
finding is similar to other studies conducted in South 
East and North West Ethiopia where 54 0.8% and 59.2% 
of the patients, respectively, had good treatment 
outcomes.20,39 However, in contrast to our findings, 42 
(37.8%), a study by Deljavan et al11 reported that 69.2% 
of the stroke patients had poor treatment outcomes. The 
disparity is likely to be due to differences in infrastructure, 
services, and health professional experiences among the 
health facilities. Though half of our patients (50.0%) with 
hemorrhagic stroke had poor treatment outcomes, we did 
not find an association between stroke types and treatment 
outcome (X2=0.422, P=0.42).

The overall mean duration of hospital stay in this study 
was 6.02 ±3.24 days which is shorter than the study 
reported from Northern Ethiopia, where the mean length 
of hospital stay of stroke patients was 11–13 days.39 The 
long duration of time may be due to the severity of 
symptoms on admission that might be related to poor 
accessibility to hospital care for less-severe stroke cases 
and/or the use of anticoagulants like warfarin or DVT 
prophylaxis during admission.40

Our finding revealed that the median (mean) time for 
hospital arrival from the onset of symptoms was 60 (58) 
hours. The arrival of the present study participants to the 
hospital was delayed by far when compared with the other 
studies in different parts of Ethiopia where it ranges from 
7 to 24 hours.20,21,28,31 However, inconsistent with our 
study, one study40 in North West Ethiopia reported 60 
hours for median time for onset of stroke symptoms to 
hospital arrival.
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It is recommended that the patients should be 
admitted within the first golden 3 hours since the onset 
of stroke symptoms for better treatment outcome.6,7,24 

However, only 1 (0.9%) patient arrived within 3 hours 
of onset of the symptoms, and the majority of the patients 
(62.2%) arrived after 48 hours of the onset of the symp-
toms (data not shown). These might be due to the major-
ity (64%) of the patients were rural residents and the long 
meantime of hospital admission may also be due to 
reduced awareness of people about the advantage of 
early hospital admission and poor health-care infrastruc-
ture in a rural area. Access to health care limited in 
Ethiopia due to different factors such as delayed referrals, 
lack of ambulance services; proximity to health-care 
facilities; lack of the specialized health-care center; finan-
cial strain and support systems at home, and reliance on 
natural healers; these affect a patient’s ability to reach the 
health-care facility and to get appropriate care.10,41 

Hence, much work should be done to improve knowledge 
and attitude towards stroke treatment and the importance 
of early admission. However, despite the long delay in 
symptom onset-to-admission time, it did not show a sta-
tistically significant association with poor treatment out-
come in our case.

Upon multivariable backward logistic regression, 
those study participants with a history of substance 
abuse had almost three times higher (AOR=2.839, 
P=0.024) probability of poor treatment outcome than 
those who had not. This finding was in line with the 
studies in northern Ethiopia29,42 that reported the signifi-
cant association of social history with poor treatment 
outcome. Besides, those patients who did not receive 
stroke medication during admission had at least twelve 
times higher likely hood of poor treatment outcomes than 
their counterparts (AOR=12.503, P≤0.001). Our findings 
were contrary to a study by Temesgen et al20 in which 
any variable was not significantly associated with the 
treatment outcomes and the other study in West 
Ethiopia where educational status and length of hospital 
stay predict poor outcome.21 This could be due to sam-
pling size insufficiency to predict significant association 
in the previous study and difference in the socio-demo-
graphic characteristic of study areas. However, other 
studies conducted in Iran, Switzerland, and Canada 
reported older age had a significant association with 
poor treatment outcomes11,43,44 contrary to our findings 
and other studies in Ethiopia.16,28

Limitation of the Study
There was no standard work-out for diagnosis (ie, no CT 
scan/MRI; no sonography/transcranial doppler to identify 
whether the cause was from the cardiac or neurovascular 
origin) and management of stroke at AURH. Hence, diag-
nosis and management of the stroke were made based on 
WHO clinical criteria and stroke management guidelines 
in a resource-limited setting. Unfortunately, this might 
lead to inaccurate diagnosis and management of ischemic 
and hemorrhagic stroke. Also, in a place where there is no 
CT scan, it is difficult to differentiate thalamic hemorrhage 
from thalamic infarction. Moreover, there was no specia-
lized neurological department at AURH (ie, no neurolo-
gist, no stroke unit/team). National Institute of Health 
Stroke Severity (NIHSS) score was not recorded on 
patients folder that was not able us to grade the severity 
of the stroke during the study. Moreover, the study 
included those admitted to the hospital only, we cannot 
rule out potential selection bias (referral bias) for those 
who died out of the hospital. Finally, due to the retro-
spective nature of the study, our data did not capture 
patients who experienced a transient ischemic attack 
whose symptoms may resolve by themselves.

Conclusion and Recommendation
A significant number of the admitted stroke patients had 
poor treatment outcome in which the in-hospital case- 
fatality rate was relatively high. History of substance 
abuse and having had not received stroke medications 
during admission were the significant predictors for poor 
treatment outcomes. Hence, a well-established stroke unit 
setup at AURH is required for accurate diagnosis and 
management of stroke. Finally, adherence to current stan-
dard stroke care protocol is necessary to overcome stroke- 
related mortality and/or poor treatment outcome.
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