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Introduction

A stroke is a neurological deficit resulting from an acute 
focal injury to the central nervous system.1 It is the leading 
cause of death2 and disability in the world.3 The majority of 
stroke-related mortality and disability-adjusted life years 
occur in low- and middle-income countries (LMICs).4

Driven by a high prevalence of cardiovascular and meta-
bolic risk factors coupled with limited access to primary and 
secondary prevention strategies, stroke continues to exert an 
enormous economic burden in LMICs. A systematic review 
that assessed the per-annum cost of stroke in LMIC identi-
fied that the highest estimated mean direct medical cost was 
$8424 US dollars in Nigeria and $416 in Senegal.5 In South 
Africa, the average per-patient emergency department visit 

associated cost due to acute stroke ranges from $283,500 to 
$485,000 per year.6,7 A prolonged hospital stay and severe 
stroke underlie the highest mean direct medical cost in devel-
oping countries.5

Stroke is a medical emergency and prompt evidence-
based treatment has been shown to lower brain damage and 
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associated complications.8 The success of an intervention 
relies on the time of presentation from symptom onset, early 
identification of stroke types, and quick initiation of effec-
tive treatment.9–11 However, patients often present at health-
care facilities late and radiographic facilities are either not 
accessible or not affordable in LMIC.10–14 These issues along 
with limited trained personnel in stroke management and 
some lifesaving drugs continue to be a challenge contribut-
ing to high stroke burden and poor patient outcomes in many 
resource-limited countries.

In Ethiopia, a few studies have been conducted on 
stroke.15–19 However, no study has been conducted in the 
eastern region where the burden of stroke and cardiovascular 
disease risk factors could be different from other regions. 
Hence, this study aimed to assess in-hospital outcomes and 
associated factors in stroke patients admitted to Hiwot Fana 
Specialized University Hospital (HFSUH) in eastern 
Ethiopia

Methods

A retrospective cross-sectional study was conducted among 
consecutive patients with acute stroke hospitalized between 
October 2017 and October 2019 at HFSUH to assess in-hospi-
tal treatment outcomes of acute stroke and associated factors. 
HFSUH is a teaching hospital and is the largest referral center 
providing tertiary care for patients in eastern Ethiopia. The hos-
pital is located in Harari Regional State, Harar Town, 526 KM 
east of Addis Ababa, the Capital of Ethiopia. The region had 
six hospitals (four government owned and two private), eight 
health centers, and 20 health posts. HFSUH provides inpatient 
and outpatient services for about 5.2 million people residing in 
the eastern part of the country. The hospital had major wards 
such as internal medicine, surgery, pediatrics, gynecology, and 
several clinics including tuberculosis, antiretroviral, ophthal-
mology, dermatology, and neurology clinic. HFSUH is not the 
only hospital where stroke cases were managed. The study was 
conducted at the neurology clinic of the hospital.

Adult patients aged 18 years and older with a diagnosis of 
either ischemic or hemorrhagic stroke were included. 
Patients with incomplete medical charts (incomplete treat-
ments and outcomes), stroke-like symptoms, and transient 
ischemic attack were excluded from the study. The primary 
outcome of this study was in-hospital mortality from acute 
stroke. The effect of risk factors for in-hospital mortality 
such as age, gender, body temperature, alcohol use, and 
comorbidities such as hypertension, diabetes mellitus, heart 
diseases, and atrial fibrillation were assessed.

Sample size and sampling technique

All medical charts of adult patients with acute stroke treated 
at HFSUH during the last 2 years were eligible for the study. 
Based on the pre-defined eligibility criteria, medical charts 
of 112 confirmed acute stroke diagnoses (imaging or clini-
cally) were consecutively included in the study.

Data collection

The data were collected using a structured data collection 
instrument. The content of the tool was reviewed by a senior 
consultant in internal medicine. The training was provided to 
data collectors and the tool was pre-tested on 5% of the med-
ical chart. The patient medical chart was reviewed retrospec-
tively and data on sociodemographic factors such as age, 
sex, education, mode of arrival to the hospital, length of time 
from symptom onset to admission, presenting symptoms, 
medical history, laboratory and diagnostic tests, medications 
given during hospitalization, in-hospital complications, 
length of hospital stay, discharge medications, and in-hospi-
tal treatment outcomes were collected. A formal letter of 
cooperation was submitted to the hospital administration and 
the neurology unit but written informed consent was waived 
by the ethics committee and was not obtained from the study 
participants as it was a retrospective study.

Statistical analyses

The collected clinical and sociodemographic information 
was entered and analyzed using SPSS version 21.0 (SPSS 
Inc., Chicago, IL, USA). Descriptive statistics were to sum-
marize the characteristics of study participants. Bivariate 
analysis was done to explore factors associated with in-hos-
pital outcomes and significant variables in bivariate analysis 
(p ⩽ 0.25) were selected for multivariable regression analy-
sis to identify independent predictors of the in-hospital out-
comes. A p value ⩽ 0.05 is considered significant in the 
multivariable regression analysis.

Result

Sociodemographic and clinical characteristics

Of the total (n = 112) patients included in the study, 56.0% 
had a hemorrhagic stroke. The mean (standard deviation 
(SD)) age was 60.32 (SD: 11.36) years and the time of pres-
entation from symptom onset was 33.64 (SD: 15.7) h. The 
majority of the patients were male (61.6%) and 89.3% had 
no formal education. In all, 76 (67.9%) patients had hyper-
tension, 42.9% had ischemic heart disease, and 33.9% had 
diabetes (Table 1). The common presenting symptoms were 
confusion (n = 43, 38.4%), arm paralysis (n = 59, 52.7%), 
altered speech (n = 50, 44.6%), headache (n = 47, 42%), and 
urinary incontinence (n = 88, 78.6%). In all, 25 (22.5%) 
patients had fecal incontinence, 43.8% had visual field 
defects, 10.7% had dysphagia, and 7.1% had facial palsy.

Initial assessment and investigation

The mean (SD) systolic blood pressure and diastolic blood 
pressure at hospitalization were 152.58 ± 24.52 mmHg and 
102.31 ± 22.97 mmHg, respectively. The mean blood glu-
cose at hospitalization was 172.22 ± 96.49 and 28.6% of the 
patients had elevated blood glucose (>180 mg/dl). 34.8% 
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Table 1. Sociodemographic and clinical characteristics of patients with acute stroke hospitalized at HFSUH, Eastern Ethiopia, 2019.

Variables Acute ischemic stroke (n, %) Acute hemorrhagic stroke (n, %) Total (n, %)

Age (years) <65 22 (44.9) 47 (74.6) 69 (61.6)
 ⩾65 27 (55.1) 16 (25.4) 43 (38.4)
Sex Male 26 (53.1) 43 (68.3) 69 (61.6)
 Female 23 (46.9) 20 (31.7) 43 (38.4)
Education No formal education 41 (83.7) 59 (93.6) 100 (89.3)
 Primary education 2 (4.1) 2 (3.2) 4 (3.6)
 Secondary education 2 (4.1) 1 (1.6) 3 (2.7)
 Higher education 4 (8.2) 1 (1.6) 5 (4.5)
Mode of arrival Ambulance 24 (48.9) 34 (54.0) 58 (51.8)
 Private car 8 (16.3) 7 (11.1) 15 (13.4)
 Taxi 17 (34.7) 22 (34.9) 39 (34.8)
GCS at hospitalization20 13–15 13 (26.5) 12 (19.05) 25 (22.3)
 9–12 7 (14.2) 14 (22.2) 21 (18.8)
 ⩽8 29 (59.3) 37 (53.9) 66 (58.9)
Hypertension Yes 35 (71.4) 41 (65.1) 76 (67.9)
 No 13 (26.5) 17 (27.0) 30 (26.8)
 Unknown 1 (2.0) 5 (7.9) 6 (5.4)
Ischemic heart disease Yes 25 (51.0) 23 (36.5) 48 (42.9)
 No 6 (12.2) 20 (31.7) 26 (23.2)
 Unknown 18 (36.7) 20 (31.7) 38 (33.9)
Atrial fibrillation Yes 8 (12.7) 3 (6.1) 11(9.8)
 No 13 (26.5) 22 (34.9) 35 (31.3)
 Unknown 28 (57.1) 38 (60.3) 66 (58.9)
Previous stroke or TIA Yes 8 (16.3) 23 (36.5) 22 (19.6)
 No 16 (32.7) 6 (9.5) 31 (27.7)
 Unknown 25 (51.0) 34 (54.0) 59 (52.7)
Alcohol use Yes 44 (89.8) 53 (84.1) 97 (86.6)
 No 4 (8.2) 8 (12.7) 12 (10.7)
 Unknown 1 (2.0) 2 (3.2) 3 (2.7)
Diabetes Yes 19 (38.8) 19 (30.2) 38 (33.9)
 No 27 (55.1) 37 (58.7) 64 (57.1)
 Unknown 3 (6.1) 7 (11.1) 10 (8.9)
Family history of stroke Yes 4 (8.2) 4 (6.3) 8 (7.1)
 No 9 (18.4) 14 (22.2) 23 (20.5)
 Unknown 36 (73.5) 45 (71.4) 81 (72.3)
History of heart failure Yes 5 (10.2) 3 (4.8) 8 (7.1)
 No 8 (16.3) 20 (31.7) 28 (25.0)
 Unknown 36 (73.5) 40 (63.5) 76 (67.9)
HIV Yes 2 (4.1) 4 (6.3) 6 (5.4)
 No 44 (89.8) 57 (90.5) 101 (90.2)
 Unknown 3 (6.1) 2 (3.2) 5 (4.5)
Smoking history No smoking history 17 (37.0) 25 (37.9) 42 (37.5)
 Ex-smoker 14 (28.6) 13 (20.6) 27 (24.1)
 Current smoker 18 (39.1) 27 (40.9) 45 (40.2)
Chronic liver disease Yes 6 (12.2) 3 (4.7) 9 (8.04)
 No 43 (87.8) 60 (95.2) 103 (92.0)
Pulmonary tuberculosis Yes 5 (10.2) 9 (14.3) 14 (12.5)
 No 44 (89.8) 54 (85.7) 98 (87.5)

GCS, Glasgow Coma Scale; HFSUH, Hiwot Fana Specialized University Hospital; HIV, human immunodeficiency virus; TIA, transient ischemic attack.
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had low oxygen saturation (<90%) and 39.3% had elevated 
body temperature (>37.5°C). Baseline imaging (computed 
tomographic scan) was done for all patients and serum cho-
lesterol was measured in 46 (41.15%) patients. The mean 
total cholesterol, low-density lipoprotein (LDL), high-den-
sity lipoprotein (HDL), and triglyceride were 178.76 
(11.56 mg/dl), 87.35 ± 2.74, 60.69 ± 7.79, and 
148.79 ± 22.87, respectively. In all patients, LDL was within 
optimum values (<100 mg/dl); a significant majority 38.0% 
of patients had high HDL (>60 mg/dl) and 33.0% had ele-
vated (>150 mg/dl) triglyceride (Table 2).

In-hospital complications

The most common complication during hospitalization was 
aspiration pneumonia (35.0%), cerebral edema (17.0%), and 
seizure (14.3%). Four patients experienced ventricular tach-
ycardia, seven encountered atrial fibrillation, and four expe-
rienced intra-cerebral hemorrhage (Table 3).

Treatment commenced during hospitalization

As a stroke unit is not available in the hospital, all patients 
were managed in the general medical wards. Of 49 (43.8%) 

Table 2. Initial assessment and investigation in patients with acute stroke hospitalized at HFSUH, Eastern Ethiopia, 2019.

Variables Acute ischemic stroke (n, %) Acute hemorrhagic stroke (n, %) Total (n, %)

Systolic blood pressure (in mmHg)21 <120 2 (4.1) 8 (12.7) 10 (8.0)
 120–139 3 (6.1) 2 (3.2) 5 (4.5)
 140–159 10 (20.4) 22 (34.9) 32 (28.6)
 160–185 28 (57.1) 15 (24.0) 43 (68.3)
 ⩾185 6 (12.2) 16 (0 .0) 22 (19.6)
Diastolic blood pressure (in mmHg) ⩽60 4 (8.0) 3 (5.0) 7 (6.0)
 61–79 4 (8.0) 6 (9.0) 10 (8.0)
 80–89 10 (20.4)) 3 (4.8) 13 (12.0)
 90–99 9 (18.0) 18 (29.0) 27 (24.1)
 100–110 4 (8.0) 15 (24.0) 19 (17.0)
 ⩾110 18 (36.0) 18 (29.0) 36 (32.0)
Body glucose (in mg/dl) 60–140 27 (55.0) 34 (54.0) 61 (54.5)
 140–180 5 (10.2) 14 (22.2) 19 (16.9)
 >180 17 (35.0) 15 (24.0) 32 (28.6)
Oxygen saturation (in %) ⩾90 27 (55.0) 46 (73.0) 73 (65.0)
 <90 22 (45.0) 17 (27.0) 39 (34.8)
Body temperature (in °C) <36.5 5 (10.2) 2 (3.0) 7 (6.0)
 36.5–37.5 23 (47.0) 38 (60.3) 61 (54.5)
 >37.5 21 (43.0) 23 (36.5) 44 (39.3)
Brain imaging (CT) Yes 49 (100.0) 63 (56.0) 112 (100.0)
 No 0 (0.0) 0 (0.0)  (0.0)
Serum troponin (in ng/dl) ⩾0.01 11 (22.0) 8 (13.0) 19 (17.0)
 <0.01 38 (78.0) 55 (87.0) 93 (83.0)
Serum creatinine (Scr) (in mg/dl) <0.6 6 (12.0) 5 (7.9) 11 (9.8)
 0.6–12 14 (28.6) 19 (30.2) 33 (29.5)
 ⩾1.2 29 (59.0) 39 (61.9) 68 (60.7)
Coagulation test
 International normalized ratio <1 7 (14.0) 11 (17.0) 18 (16.0)
 ⩾1 5 (10.0) 16 (25.0) 21 (19.0)
 aPTT (in a second) <30 4 (8.0) 3 (5.0) 7 (6.0)
 30–40 8 (16.0) 24 (38.0) 32 (28.0)
 41–60 0 (0.0) 2 (3.2) 2 (1.8)
 Total cholesterol (in mg/dl) <200 16 (33.0) 30 (48.0) 46 (41.0)
 ⩾200 0 (0.0) 0 (0.0) 0 (0.0)
 LDL cholesterol (in mg/dl) <100 18 (37.0) 28 (44.0) 46 (41.0)
 ⩾100 0 (0.0) 0 (0.0) 0 (0.0)
 HDL cholesterol (in mg/dl) <40 2 (4.0) 1 (2.0) 3 (2.7)
 ⩾60 33 (67.0) 10 (16.0) 43 (38.0)
 Triglyceride (in mg/dl) <150 2 (4.0) 7 (11.0) 9 (8.0)
 >150 14 (29.0) 23 (36.0) 37 (33.0)

aPTT, activated partial thromboplastin time; CT, computed tomography; °C, degree Celsius; HDL, high-density lipoprotein; HFSUH, Hiwot Fana Special-
ized University Hospital; LDL, low-density lipoprotein; mg/dl, milligram per deciliter; mmHG, millimeter of mercury; ng/dl, nano gram per deciliter.
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patients with acute ischemic stroke, no patient received 
thrombolytic therapy when indicated due to the unavailabil-
ity of thrombolytics at the hospital. Thus, these patients have 
been prescribed a loading dose of aspirin (325 mg) followed 
by a maintenance dose of 81 mg once daily. Of the 49 patients 
who were prescribed aspirin, 38.75% started within the first 
24 h at the emergency department, after intracranial bleeding 
has been ruled out. Three (2.7%) patients were identified to 
have a comorbid myocardial infarction and were prescribed 
a loading dose of clopidogrel (300 mg) followed by a main-
tenance dose of 75 mg per oral daily.

Prophylaxis for deep vein thrombosis was prescribed for 
40 (35.7%) patients, and all of them received unfractionated 
heparin (5000 mg IM daily). Of 39 (34.80%) patients who 
indicated oxygen therapy (i.e., O2Sat < 90%), 33% received 
intra-nasal oxygen. In all, 14 (12.5%) patients received anti-
pyretic therapy (paracetamol 1000 mg every 4 h as required). 
Ten patients had an indication for prophylactic anticoagulant 
against coronary heart disease and cerebrovascular accident 
and thus prescribed prophylactic warfarin. Prophylactic sta-
tin (Atorvastatin 40 mg) was prescribed for all patients with 
ischemic stroke (Table 4).

Of the 112 patients admitted with a diagnosis of stroke, 35 
(31.2%) died in the hospital and 77 (68.8%) were discharged 
after surviving a stroke with some form of disability. Of 35 
patients who died during hospitalization, 18 had an ischemic 
stroke and 17 had a hemorrhagic stroke, there was no signifi-
cant difference in in-hospital mortality between the two 
stroke subtypes (36.7% versus 27.0%, p = 0.25). The mean 
duration of hospital stay was 4.85 ± 3.73 days and 46 (41.1%) 
patients were hospitalized for 4–7 days. At discharge, 42.0% 
of patients have been prescribed Aspirin, 44.0% were pre-
scribed Atorvastatin, and 8.04% were prescribed Metoprolol 
(Table 5).

Predictors of in-hospital outcomes

In bivariate logistic regression analysis, age ⩾65 years, pre-
existing diabetes, blood glucose score between 60 and 140, 
body temperature between 36.5 and 37.5°C, and atrial fibril-
lation were significantly associated with in-hospital mortal-
ity from stroke. However, in multivariable logistic regression 
analysis, only atrial fibrillation remains the predicting factor 
of in-hospital mortality from acute stroke (adjusted odds 
ratio = 15.5, 95% confidence interval: 1.09–219.2; p = 0.043) 
(Table 6).

Discussion

This is the first study to assess in-hospital treatment out-
comes and determinant factors in patients admitted due to 
acute stroke in eastern Ethiopia. This study showed that the 
in-hospital mortality was 31.2% and 51.4% of the patients 
who died in the hospital were patients with ischemic stroke. 
It was also found that the proportion of patients who had an 
acute hemorrhagic stroke was higher when compared with 
previous studies conducted in other regions in Ethiopia17 and 
some African countries.22,23 This difference could be due to 
the variations in the risk factors for stroke. The in-hospital 
case-fatality rate in this study was slightly lower than the 
findings of other studies.18,23 However, it was higher than the 
case fatality rate reported in the study conducted in Gondar,16 
Palestine (21%),24 and Germany25 but comparable with 
reports of a study conducted in Spain (31%).26 In our study, 
the mean length of hospitalization was lower compared to 
reports from previous studies conducted in Ethiopia.16,19 The 
variation could be attributed to the differences in clinical 
characteristics like comorbidity and severity of the disease 
among study participants.

Table 3. In-hospital complications by stroke sub-types among patients hospitalized with acute stroke at HFSUH, Eastern Ethiopia, 
2019.

In-hospital complication Stroke sub-types Total (n, %)

Ischemic stroke (n, %) Hemorrhagic stroke (n, %)

Aspiration pneumonia 13 (26.5) 26 (41.3) 39 (35.0)
Seizure 14 (28.6) 2 (3.2) 16 (14.3)
Cerebral edema 13 (26.5) 6 (9.5) 19 (17.0)
Atrial fibrillation 2 (4.1) 5 (8.0) 7 (6.25)
Gastritis 3 (6.1) 1 (1.6) 4 (3.6)
Urinary tract infection 0 (0.0) 2 (3.2) 2 (1.8)
Intracerebral hemorrhage 1 (2.04) 3 (4.8) 4 (3.6)
Diabetic ketoacidosis 1 (2.04) 0 (0.0) 1 (0.09)
Gastrointestinal-onset sepsis 3 (5.0) 1 (1.6) 4 (3.6)
Myocardial infarction 1 (2.0) 2 (3.2) 3 (2.7)
Peptic ulcer disease 2 (4.1) 0 (0.0) 2 (1.8)
Ventricular tachycardia 2 (4.1) 2 (3.2) 4 (3.6)

HFSUH, Hiwot Fana Specialized University Hospital.
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The average age at presentation was comparable with the 
findings of studies conducted in some African countries.23,27–29 
This is due to the fact our arteries naturally become narrower 
and harder as we get older. In addition, certain medical 

conditions that increase the risk of stroke are common in old 
age. The mean time of presentation from symptom onset was 
33.6 (15.7) hours. This was higher than the mean time of 
presentation reported in the study conducted in the capital, 

Table 4. Treatment commenced during hospitalization among patients with acute stroke admitted at HFSUH, eastern Ethiopia, 2019.

Variables Acute ischemic stroke (n, %) Acute hemorrhagic stroke (n, %) Total (n, %)

Antiplatelet Aspirin 44 (89.0) 5 (8.0) 49 (44.0)
 Clopidogrel 5 (10.0) 0 (0.0) 5 (4.5)
Anticoagulant Heparin 33 (67.0) 7 (11.0) 40 (36.0)
 Warfarin 7 (14.0) 0 (0.0) 7 (6.0)
Anti-hypertensive Captopril 10 (20.0) 16 (25.0) 26 (23.0)
 Nifedipine 5 (10.0) 7 (11.0) 12 (11.0)
 Amlodipine 7 (14.0) 8 (13.0) 15 (13.0)
 Hydralazine 11 (22.0) 18 (28.0) 29 (26.0)
 Enalapril 1 (2.0) 3 (5.0) 4 (3.6)
Statins Atorvastatin 34 (69.0) 0 (0.0) 34 (30.0)
Anti-pyretic 
medication

Paracetamol 3 (6.0) 11 (18.0) 14 (12.5)

Anti-diabetic Regular Insulin 14 (29.0) 9 (14.0) 33 (29.0)
Anti-seizure drugs Phenytoin 0 (0.0) 1 (2.0) 1 (0.9)
 Phenobarbitone 1 (2.0) 7 (11.0) 8 (7.0)
 Diazepam 0 (0.0) 7 (11.0) 7 (6.0)
Osmotic diuretics Mannitol 6 (12.0) 13 (20.0) 19 (17.0)
Anti-ulcer drugs Cimetidine 27 (55.0) 25 (39.0) 52 (46.0)
 Omeprazole 3 (6.0) 1 (2.0) 4 (3.6)
Antibiotics Ceftriaxone and metronidazole 32 (65.0) 10 (16.0) 42 (38.0)
 Ceftazidime 3 (6.0) 1 (2.0) 4 (3.6)
 Cefepime 0 (0.0) 5 (8.0) 5 (4.5)
 Ceftriaxone 0 (0.0) 2 (3.0) 2 (2.0)
 Vancomycin 5 (10.0) 4 (6.0) 26 (23.0)
 Hydrocortisone 1 (2.0) 0 (0.0) 1 (0.9)
Other Tramadol 18 (37.0) 19 (30.0) 37 (33.0)
 Metoprolol 9 (18.0) 0 (0.0) 9 (8.0)
 Oxygen therapy 22 (45.0) 15 (24.0) 37 (33.0)

HFSUH, Hiwot Fana Specialized University Hospital.

Table 5. Discharge medication and length of hospitalization among patients with acute stroke admitted at HFSUH, eastern Ethiopia, 
2019.

Variables Acute ischemic stroke (n, %) Acute hemorrhagic stroke (n, %) Total (n, %)

Aspirin 38 (78.0) 9 (14.0) 47 (42.0)
Clopidogrel 2 (4.0) 0 (0.0) 2 (1.8)
Warfarin 5 (10.0) 0 (0.0) 5 (4.5)
Atorvastatin 49 (39.0) 0 (0.0) 49 (44.0)
Enalapril 4 (8.0) 8 (13.0) 12 (10.7)
Metoprolol 9 (18.0) 0 (0.0) 9 (8.04)
Cimetidine 8 (16.0) 12 (19.0) 20 (17.9)
Omeprazole 3 (6.0) 1 (2.0) 4 (3.6)
Length of hospital stay ⩽3 5 (10.0) 8 (13.0) 13 (11.6)
 4–7 21 (43.0) 25 (40.0) 46 (41.1)
 7–14 29 (59.0) 21 (33.0) 50 (44.6)
 >14 2 (4.0) 1 (2.0) 3 (2.7)

HFSUH, Hiwot Fana Specialized University Hospital.
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Addis Ababa, but lower than the study conducted in Northern 
Ethiopia16 which reported 60.42 h. The discrepancy could be 
due to the differences in sociodemographic characteristics 
among study subjects.

Arterial hypertension was the most common modifiable 
risk factor identified in this study and this was similar to the 
findings reported in studies conducted in other African coun-
tries.23,28,30 In our study, diabetes mellitus was another common 
modifiable risk factor identified. In line with our result, diabe-
tes was found to be the commonest risk factor in the studies 
conducted in Ghana23 and Nigeria.30 On the other hand, the 
prevalence of a previous history of stroke was slightly higher 

among our study participants, when compared with the find-
ings of a study conducted in Addis Ababa, Ethiopia27 but this 
was lower than reports from some African countries.15

The in-hospital mortality from acute stroke was affected 
by several factors. In this study, comorbid diabetes, blood 
glucose less than 140 mg/dl, Glasgow comma scale less than 
8, and atrial fibrillation were predictors of in-hospital mor-
tality in bivariate logistic regression. However, only atrial 
fibrillation remains the independent predictor of in-hospital 
mortality from acute stroke in multivariable logistic regres-
sion analyses. This is attributed to stroke patients with atrial 
fibrillation having cerebrovascular risk factors and more 

Table 6. Factors associated with in-hospital mortality from acute stroke in hospitalized patients with acute stroke at HFSUH, eastern 
Ethiopia, 2019.

Variable In-hospital mortality COR (95% CI) p Value AOR (95% CI) p Value

Yes No

Age
 <65 54 15 1 1  
 ⩾65 23 20 3.1 (1.37–7.17) 0.007 1.9 (0.61–5.8) 0.273
Previous stroke or TIA
 No 65 25 1 1  
 Yes 12 10 2.2 (0.83–5.65) 0.114 1.2 (0.32–4.62) 0.781
Diabetes mellitus
 No 57 17 1 1  
 Yes 20 18 3.0 (1.31–6.96) 0.01 4.5 (0.88–23.24) 0.07
Heart failure
 No 74 30 1 1  
 Yes 3 5 4.1 (0.92–18.29) 0.063 4.1 (0.67–24.96) 0.126
Blood glucose level
 60–140 48 13 0.4 (0.14–0.88) 0.026 0.5 (0.06–4.10) 0.523
 140–180 9 5 0.7 (0.20–2.61) 0.611 1.4 (0.16–12.78) 0.762
 >180 18 14 1 1  
Oxygen saturation
 ⩾90 53 20 1 1  
 <90 24 15 1.7 (0.73–3.78) 0.231 1.5 (0.45–4.72) 0.539
Body temperature
 <36.5°C 2 5 1 1  
 36.5–37.5°C 48 13 0.1 (0.02–0.62) 0.013 0.2 (0.02–1.69) 0.137
 ⩾37.5°C 26 16 0.3 (0.04–1.42) 0.117 0.3 (0.04–2.85) 0.305
GCS
 ⩽8 21 4 0.3 (0.10–1.02) 0.053 0.8 (0.20–3.07) 0.717
 9–12 15 6 0.7 (0.23–1.91) 0.440 1.7 (0.38–7.92) 0.475
 13–15 41 25 1 1  
Blood glucose lowering therapy
 No 61 24 0.6 (0.23–1.41) 0.225 5.2 (0.68–39.71) 0.113
 Yes 16 11 1 1  
Seizure
 No 64 32 1 1  
 Yes 13 3 0.5 (0.12–1.74) 0.25 0.4 (0.07–2.26) 0.302
Atrial fibrillation
 No 76 31 1 1  
 Yes 1 4 9.8 (1.05–91.27) 0.045 15.5 (1.09–219.2) 0.043

AOR, adjusted odds ratio; COR, crude odds ratio; HFSUH, Hiwot Fana Specialized University Hospital; TIA, transient ischemic attack.
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severe stroke with more medical complications such as aspi-
ration pneumonia and heart failure. The embolism and alter-
ation in systemic and cerebral circulation were the proposed 
underlying mechanism of mortality in acute stroke patients 
with atrial fibrillation.31

The management of acute stroke in LMIC is often sub-
optimal10,32; and stroke unit care is not available.10 On top of 
this, some lifesaving medicines such as thrombolytics are 
not available10 and there is a limited number of stroke experts 
and trained personnel in neurology.14,32 Likewise, similar to 
many other developing countries, neither stroke unit nor 
thrombolytics is available for managing stroke patients 
admitted to hospitals in eastern Ethiopia.

Strength and limitation

This study was the first of its kind to offer insight into in-
hospital treatment outcomes of an acute stroke at HFSUH, 
eastern Ethiopia. Moreover, it sheds light on factors underly-
ing the in-hospital outcomes of study participants at the 
setup. The study design (being cross-sectional), being lim-
ited to a single center, inability to perform power analysis for 
sample size calculation, inability to assess NIHSS, and the 
small sample size could be the possible limitation of this 
study.

Conclusion

Hemorrhagic stroke was predominant in the study sample. 
One-third of patients died in the hospital and the mortality 
rate was slightly higher in patients with ischemic stroke. The 
majority of patients were 65 years old and younger and had 
at least one risk factor. Atrial fibrillation was the predomi-
nant risk factor for hospital mortality from acute stroke. 
Increased attention to promoting cardiovascular health, early 
recognition and management of risk factors, and implement-
ing a coordinated stroke care system are needed to reduce 
premature death due to stroke.
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