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Background: Despite the fact that stroke has been reported as one of the top three leading 
causes of death and morbidity in Ethiopia, there are limited data regarding the management 
of stroke and clinical outcomes. Hence, the present study aimed to evaluate the pharma
cotherapy of stroke and factors associated with poor treatment outcomes.
Methods: A retrospective cross-sectional study was conducted at Jimma University Medical 
Center (JUMC) among adult stroke patients managed from 2014 to 2017. Clinical character
istics, treatment, and outcomes data were analyzed by using SPSS version 21. Multivariable 
logistic regression was performed to identify the predictors of poor treatment outcomes. 
Two-sided P < 0.05 was accepted as statistically significant.
Results: A total of 153 illegible patient cases were included in this study. The majority, 111 
(72.5%), were male and the mean age of the patients was 57±13.7 years. Among 153 stroke 
patients, 112 (73.2%) patients presented with ischemic stroke. Aspirin and statins (78.6%) were 
the most commonly used treatment among ischemic stroke patients, whereas enalapril was used 
in about (43%) of stroke patients to treat high blood pressure. About 61 (40%) stroke patients had 
poor treatment outcomes; of this, 36 (23.5%) died in hospital. Older age (AOR = 1.034; 95% CI: 
1.003–1.069), history of heart failure (AOR = 4.26; 95% CI: 1.58–11.48), loss of consciousness 
diabetes (AOR = 3.05 95% CI: 1.25–7.44), and aspiration pneumonia (AOR = 5.94; 95% CI: 
2.46–14.32) were significantly associated with poor treatment outcomes.
Conclusion: Overall, treatment of stroke patients was sub-optimal and almost half of the 
patients had poor treatment outcomes. Availing of thrombolytic therapy, devising appropriate 
preventive measures of risk factors (hypertension), and decreasing preventable complication 
such as aspiration pneumonia could improve patient outcomes.
Keywords: stroke, poor outcome, treatment, resource limited-setting, Ethiopia

Introduction
Stroke is referred to as a focal or global neurological disorder as a result of 
disruption of cerebral blood flow lasting greater than 24 h and resulting in mortality 
in the absence of other causes.1 Stroke is the second most common cause of death 
next to heart disease and it is the leading cause of persistent disability worldwide.2,3 

Despite the fact that stroke mortality and disability-adjusted life-years (DALY) 
rates have shown a downward trend since 1990, the absolute number of stroke 
deaths, number of patients remaining disabled, and new stroke cases have risen 
remarkably.3 About 70% of stroke cases worldwide and 87% of stroke-related 
mortality and DALY occur in low- and middle-income countries (LMIC).4 
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Although the number of total stroke deaths among younger 
adults in developed countries was declined, absolute num
bers of stroke deaths among younger adults in LMIC were 
significantly increasing.5

It is highly recommended that patients suspected of 
acute stroke should undergo computed tomography (CT) 
scan on admission to the hospital to identify stroke sub
types and guide management decisions.6 However, in 
a resource-limited setting, access and affordability of 
a CT-scan is difficult and physicians depend on history 
and signs and symptoms for management without identi
fying the specific type of stroke.7 This shortcoming hin
ders the acute management of stroke and plays 
a significant role in poor treatment outcomes of stroke.

Guidelines for the management of acute stroke advocate 
the use of tissue plasminogen activator (tPA), aspirins, antic
oagulants (heparins or warfarin), antihypertensive medica
tions, and lipid-lowering agents (statins) for the management 
of ischemic stroke.6,8,9 For hemorrhagic stroke guidelines 
recommend the use of osmotherapy, neuro-protection and 
neuro-restoration therapy, neuromuscular relaxants, and 
antihypertensive (calcium channel blockers) based on dis
ease and patient-specific factors.10 However, it is challen
ging to apply those recommendations in resource-limited 
settings such as Ethiopia where there is limited access to 
neuroimaging and fibrinolytic therapy.11

In LMIC, the number of patients with acute stroke 
receiving recombinant-tPA (r-tPA) is very low. This is 
mostly due to prolonged pre-hospital delay, economic 
reasons, and lack of CT-scan capable centers and experi
enced physicians.12 Even if thrombolytic drugs are avail
able low awareness of stroke symptoms by society and 
prolonged pre-hospital delay exclude most stroke patients 
from receiving r-tPA.13,14 This is due to the fact that 
fibrinolytic therapy has been proven to be beneficial if 
administered within 4.5 h after the onset of an ischemic 
stroke.15 Yet patients with large vessel occlusion will 
benefit from thrombolytic therapy beyond 6 h and up to 
24 h since stroke onset.15,16 Initiation of aspirin in all 
patients presenting with acute stroke of undetermined 
etiology due to lack of neuroimaging (in a poor setting) 
resulted in a good prognosis at hospital discharge.4

Regarding Ethiopia, stroke is becoming one of the 
most common reasons for healthcare visits and it is 
a serious public health issue.17,18 On top of the increasing 
burden of stroke in the country, the prognosis of stroke 
patients was extremely poor.19,20 This is mostly due to 
a lack of important medications such as r-tPA and 

excessively prolonged pre-hospital delay.20,21 As a result 
stroke patients often receive sub-standard in-hospital man
agement and are discharged from healthcare facilities 
without linking with rehabilitation centers. Despite the 
fact that stroke has been reported as one of the top three 
leading causes of death and morbidity in Ethiopia, there is 
limited data regarding the pharmacotherapy of stroke, and 
most of the studies were focused on clinical characteristics 
and risk factors of stroke.20 Hence, the present study is 
aimed at evaluating the pharmacotherapy of stroke and 
factors associated with poor treatment outcomes.

Methods and Materials
Study Design and Setting
A retrospective chart review of stroke cases managed at 
Jimma University Medical Center (JUMC), southwest 
Ethiopia was conducted from February 2014 to 
March 2017. JUMC is a public hospital that serves as 
a referral center for the southwestern part of the country 
and it serves more than 15,000,000 catchment population. 
It provides services for approximately 15,000 inpatient and 
160,000 outpatient attendants, 11,000 emergency cases 
and 4500 deliveries in a year for clients coming to the 
hospital. The hospital has a stroke unit under the general 
medical ward. Currently, the hospital provides neuroima
ging services with CT-scans and magnetic resonance ima
ging (MRI) although this service was not available during 
the data collection period of this study. In addition, there 
are no thrombolytic medications and endovascular treat
ment (thrombectomy) in the hospital.

Study Populations
The World Health Organization’s (WHO) definition of 
stroke as

A rapidly developed sign of focal or global impairment of 
cerebral functions, lasting longer than 24 h (or leading to 
death) without apparent cases other than vascular origin 

was used for the diagnosis of stroke.22 Based on this 
definition, all adult stroke patients above 18 years having 
either a clinical diagnosis of stroke (without neuro- 
imaging but, treated as hemorrhagic or ischemic stroke) 
or confirmed diagnosis of stroke with CT-scan were 
included. Stroke cases (49 cases) with incomplete medical 
records (not including a patient demography, left against 
medical advice, and unidentified stroke sub-type clinically 
or by neuro-imaging), and patients with a diagnosis of 
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transient ischemic attack or hematoma were excluded from 
this study.

Outcome and Validating Methods
Discharge treatment outcome was categorized into good 
treatment outcome or poor treatment outcome based on the 
treating physician's discharge summary notes or a record 
of physical disability measurement using the modified 
Rankin scale (mRs). Good treatment outcome/improve
ments were considered if a patient was discharged without 
significant disability (able to carry out all pre-stroke activ
ities without assistance from other individuals) or a record 
of mRs ≤ 2. A poor treatment outcome was defined as 
a patient discharged with moderate to severe disability 
(bedridden, incontinent, requires continuous care or an 
mRs score = 3–5) or expired during their hospital stay 
(mRs score=6). Duration of hospital stay was calculated as 
a time gap between admission to JUMC until discharge or 
death (in hospital).

Data Collection Tool and Quality 
Management
The data collection tool was adapted after reviewing rele
vant literature in similar areas. A semi-structured ques
tionnaire was developed to abstract data from eligible 
patient’s medical records. The data collection tool contains 
five parts (demographic characteristics, key medical his
tory, clinical presentations, management, and in-hospital 
events). Data collection was conducted by two trained 
nurses. The data collection tool was cross-checked with 
patient medical charts to modify contents according to 
routine practice in the hospital. A pre-test was performed 
before initiating data collection on 5% of the sample 
population and relevant modifications were made 
accordingly.

Statistical Analysis
Data analysis was carried out by using a statistical package 
for social science (SPSS) version 20 (IBM, Armonk, NY, 
USA). Descriptive statistics such as proportions, means, 
and standard deviations were used to describe the socio- 
demographic characteristics and clinical findings between 
stroke subtypes. Categorical variables were compared by 
using the chi-square test or Fisher’s exact test and contin
uous variables were compared by using Student’s t-test. 
Variables that showed p-value < 0.25 on binary logistic 
regression analysis were considered for multivariate 

analysis. Multivariable logistic regression was used to 
determine independent predictors of in-hospital poor clin
ical outcomes. Confidence interval which does not contain 
1 and predictors with probability value less than 0.05 was 
considered statistically significant.

Ethical Consideration
The present study protocol was approved by the 
Institutional Review Board (IRB) of Jimma University, 
Institute of Health before initiating data collection. 
A letter of the permission was obtained from responsible 
bodies of JUMC to abstract data from patient’s medical 
records. To maintain confidentiality all patient data were 
recorded by using codes and avoiding any identifier such 
as patient name and contact address.

Results
Baseline Clinical Characteristics
Among a total of 153 stroke patients included in this study, 
111 (72.5%) were male and the mean age of the patients 
was 57.3±13.7 years. More than half of the patients, 65 
(58%), were from rural areas and about one in five were 
smokers. Alcohol use was more common among hemor
rhagic stroke patients compared to those who presented 
with ischemic stroke.

Regarding co-morbid diseases, hypertension 64 (41.8%) 
was the most common risk factor identified among enrolled 
stroke cases. Other common risk factors identified were 
atrial fibrillation 35 (22.9%), diabetes mellitus 34 (22.2%), 
and a history of heart failure 31 (20.3%). Other less pre
valent co-morbid conditions were chronic kidney disease 15 
(9.8%) and coronary heart disease 12 (7.8%), and a previous 
history of stroke 10 (6.5%) (Table 1).

Clinical Presentation and In-Hospital 
Complications
The majority of stroke patients presented with hemipar
esis/hemiplegia, 83 (54.21%), followed by aphasia, 62 
(40.5%), and headache, 60 (39.2%). Ischemic stroke 
patients were more likely to present with hemiparesis 
than hemorrhagic stroke patients (p = 0.008). Whereas, 
headache (p = 0.010) and a decreased level of conscious
ness (p = 0.006) were more common among hemorrhagic 
stroke patients. (Table 2).

A common complication that developed during hospi
tal stay was aspiration pneumonia which occurred in about 
30% of stroke patients. Brain edema (increased 
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intracranial pressure) was the most common neurological 
complication detected in about 19% of the patients. 
Another neurological complication recorded during hospi
talization was seizure which occurred in 13% of stroke 
patients. Aspiration pneumonia and brain edema had 
a statistically significant association with hemorrhagic 
stroke compared to ischemic stroke (p-value < 0.001 and 
p-value = 0.024 respectively). There was no significant 
association between other complications such as seizure, 

deep vein thrombosis, hospital acquired infections, and 
heart failure with stroke subtypes. The mean hospital 
stay was 14±10 days (Table 2).

Stroke Management
During hospitalization the most commonly used antiplatelet 
and lip-lowering agents were aspirin and atorvastatin which 
were administered in about 44% of the patients. A small 
number of hemorrhagic stroke patients (5) also received 

Table 1 Demographic Characteristics and Common Co-morbid Conditions Among Adult Stroke Patients Admitted to JUMC, 
Ethiopia

Variables Ischemic (n = 112) Hemorrhagic (n = 41) Total (n = 153) p-value

Age (in years)‡ 58.2±12.5 54.6±14.6 57.3±13.2 0.129

Sex (male), n (%) 80 (71.4) 31 (75.6) 111 (72.5) 0.608

Recidence (rural) 65 (58.0) 22 (53.7) 87 (56.9) 0.682
Smoking, n (%) 19 (16.9) 11(26.8) 30 (19.6) 0.173

Alcohol, n (%) 15 (13.4) 13 (31.7) 28 (18.3) 0.009†

Co-morbid conditions

Hypertension, n (%) 42 (37.5) 22 (53.7) 64 (41.8) 0.073
Diabetes, n (%) 21 (18.8) 13 (31.7) 34 (22.2) 0.088

AF, n (%) 24 (21.4) 11(26.8) 35 (22.9) 0.407

Pervious stroke, n (%) 8 (7.1) 2 10 (6.5) 0.616*
Heart failure, n (%) 23 (19.6) 8 (21.9) 31(20.3) 0.735

CAD, n (%) 8 ( 5 12 0.735

CKD, n (%) 7 (6.3) 6 (14.6) 15 (9.8) 0.111*

Notes: ‡Expressed as mean and standard deviations (SD); *Fisher’s exact test, †Statistically significant at p- value <0.05. 
Abbreviations: AF, atrial fibrillation; CAD, coronary artery disease; CKD, chronic kidney disease.

Table 2 Presentations and In-hospital Complications Among Adult Stroke Patients Admitted to JUMC, Ethiopia

Variables, n (%) Ischemic (n = 112) Hemorrhagic (n = 41) Total (n = 153) p-value

Clinical presenations
Hemiparesis 68 (60.7) 15 (36.6) 83(54.2) 0.008

Headache 37 (33.0) 23 (56.1) 60(39.2) 0.010
Aphasia 40 (35.7) 18 (43.9) 58(37.9) 0.355

Loss of conciousness 24 (21.4) 18 (43.9) 42(27.5) 0.006

Urinary incontinence 27 (24.1) 10 (24.4) 37 (24.2) 0.832
Quadriplegia 24 (21.4) 11 (26.8) 25 (22.9) 0.481

Others * 29 (25.9) 14 (31.4) 43(28.1) 0.314

Complications, n (%)
Aspiration pneumonia 28 (25.0) 18 (43.9) 46 (30.1) 0.024

Brain edema 9 (8.0) 20 (48.8) 29 (19.0) <0.001
Seizure 16 (14.3) 4 (9.7) 20 (13.0) 0.593

HAI 7 (6.3) 5 (12.3) 12 (7.8) 0.306

DVT 9 (8.0) 6 (14.6) 15 (9.8) 0.231
Hospital stay (days)‡ 13.6±9.5 14.8±11.2 14.0±10.0 0.525

Notes: ‡Expressed as mean and standard deviations (SD); *Vomiting, shortness of breath, blurred vision, ataxia/gait abnormality, seizure/convulsion, facial palsy, and 
dysphagia, memory loss, coma. 
Abbreviations: DVT, deep vein thrombosis; HAI, hospital acquired infections.
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antiplatelets before identifying the stroke subtypes by CT- 
scanner. The most commonly used antihypertensive medica
tion among stroke patients was enalapril, which was used in 
about 43%, followed by hydrochlorothiazide, which was 
given to around 27% of stroke patients. Other concomitant 
medications used for management of stroke complications and 
comorbid conditions were antibiotics (ceftriaxone and metro
nidazole) in 35.3% of hospitalized stroke patients, mainly for 
treatment of aspiration pneumonia and other hospital-acquired 
infections. Similarly, phenytoin was used in 14.4%, anti-pain 
23%, and antidiabetes was used in 22% of admitted stroke 
patients (Table 3). None of the patients had received tPA 
during hospital admission because of the unavailability of 
the medications and prolonged pre-hospital delay.

Treatment Outcomes and Associated 
Factors
Among 153 stroke patients, about 117 (76.5%) were dis
charged alive from the hospital, and 36 (23.5%) died during 

a hospital stay. From those patients who were discharged 
alive 25 (21.4%) were discharged with a significant disabil
ity. Overall 61 (40%) of the patients had poor treatment 
outcomes while 92 (60%) were discharged with improve
ment and without any significant disability.

Variables with a p-value < 0.25 on bivariate logistic 
regression analysis were considered as a candidate for multi
variable logistic regression analysis. Accordingly, sociode
mographic characteristics (age, sex, and residence), smoking, 
alcohol, key medical history (hypertension, diabetes, atrial 
fibrillation, heart failure, and stroke), stroke subtypes, and 
duration of hospital stay were included in the final multi
variate logistic regression. Upon multivariable analysis older 
age (adjusted odd ratio (HR) = 1.034, 95% confidence inter
val (CI) =1.003–1.069), history of heart failure (AOR = 4.26, 
95% CI = 1.58–11.48), loss of consciousness diabetes 
(AOR = 3.05 95% CI = 1.25–7.44), and aspiration pneumo
nia (AOR = 5.94 95% CI = 2.46–14.32) were significantly 
associated with poor treatment outcomes (Table 4).

Table 3 Medications Administered During Hospital Stay Among Stroke Patients

Medication Ischemic (n = 112) Hemorrhagic (n = 41) Total (n = 153)

Aspirin and statins Aspirin and Atrovastatin 62 (37.5) 5 67 (43.7)
Aspirin and Lovastatin 16 (14.3) 0 16 (10.4)

Aspirin and Simvastatin 10 (8.9) 0 10 (6.5)

Total 88 (78.6) 5 93 (60.8)

ACEIs Enalapril 50 (44.6) 16 (39.0) 66 (43.1)
Captopril 1 4 5

Beta-blockers Metoprolol 17 (15.2) 7 24 (15.6)
Atenolol 4 1 5

Propranolol 2 0 2

Diuretics Hydroclorthiazide 28 (25.0) 13 (31.7) 41 (26.8)

Furosemide 6 2 8 (5.2)

Mannitol 13 (11.6) 11 (26.8) 24 (15.6)
Spirinolactone 4 0 4

CCBs Nefidipine 2 7 9
Amilodipine 4 2 6

Phenytoin 12 (10.7) 10 (24.4) 22 (14.4)

Phenobarbitone 4 6 10 (6.5)
Warfarin 17 (12.5) 2 19 (12.4)

Miscillaneous Antibiotics 32 (28.6) 22 (53.7) 54 (35.3)
Antipains 6 16 (39.0) 35 (22.9)

Antacids 13 (11.6) 10 (24.4) 23 (15.0)

Antidiabetes 25 (22.3) 9 34 (22.2)
Antipsychotics 4 2 6

Antidepressants 3 0 3

Abbreviations: ACEIs, angiotensin converting enzyme inhibitors; CCBs, calcium channel blockers.
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Discussion
A three years retrospective analysis of stroke cases on 
pharmacotherapy patterns and treatment outcomes among 
adult patients admitted to the stroke unit of JUMC was 
carried out. The result of the present study indicated that 
stroke cases were more common in males than females. 
The finding of this study also indicates that stroke occurs 
a decade earlier in Ethiopia compared to Western data. The 
majority of stroke patients presented with ischemic stroke 
compared to hemorrhagic stroke. The most common risk 
factor identified in the present study was high pretension. 
Antiplatelets (aspirin) and lipid-lowering agents (statins) 
were the most commonly used medications among 
ischemic stroke patients. ACEIs (enalapril) were the most 
commonly used antihypertensive medication among 
hypertensive stroke patients. None of the study patients 
received thrombolytic medications due to the unavailabil
ity of the medications. About 40% of stroke patients had 
poor treatment outcomes. Older age, altered level of con
sciousness on admission, comorbid heart failure, and com
plication with aspiration pneumonia were significantly 
associated with poor treatment outcome.

Ischemic stroke was the most common stroke subtype 
diagnosed in the present study. This finding is in line with 
several prior studies which reported that ischemic stroke 
was more prevalent than hemorrhagic strokes.13,18,19 On the 
other hand, there are studies from Ethiopia that reported 
equal prevalence of both stroke subtypes or high prevalence 
of hemorrhagic stroke.23–25 This discrepancy could be due 
to differences in stroke diagnosis (clinical vs neuroima
ging), population-level socio-economics and risk factors. 
Despite the fact that ischemic stroke is still the commonest 

form of stroke presentation in sub-Saharan Africa, the pre
valence of hemorrhagic stroke is increasing and it is asso
ciated with a high risk of mortality.26,27 This difference 
could be a result of differences in risk factors (such as the 
high prevalence of hypertension), environmental factors, 
study design (community vs facility-based), and clinical 
diagnosis of stroke in most sub-Saharan Africa.

The most common comorbid disease identified among 
stroke cases in the present study was hypertension (42%). 
This result was comparable to other studies which showed 
that hypertension is the common risk factor for stroke 
worldwide.20,28,29 In sub-Saharan Africa, hypertension is 
still underdiagnosed or poorly controlled among those who 
are on treatments which further contribute to poor treat
ment outcomes in stroke patients.30 This trend might be 
due to low awareness, limited access to healthcare, and 
a lack of a healthy lifestyle. Preventing, timely diagnosing, 
and treating hypertension as well as promoting public 
awareness can help to decrease the burden of cerebrovas
cular disease.

The outcome of stroke management depends on how 
fast the treatment is initiated, the earlier the treatment is 
initiated then the better the outcome.6 Although IV tPA is 
recommended in all eligible acute stroke patients pre
sented within 4.5 hours of last known normal15 none of 
our study participants received thrombolytic medications 
due to a lack of coordinated emergency medical service 
and unavailability of tPA. In the present study, antiplatelet 
(aspirin) in combination with lipid-lowering agents (sta
tins) were the most commonly administered medications 
during hospitalization. This finding is consistent with prior 
studies which reported that antiplatelet and lipid-lowering 

Table 4 Predictors of Poor Treatment Outcomes Among Adult Stroke Patients Admitted to JUMC, Ethiopa

Variables Treatment Outcome COR (95% CI) p-value AOR (95% CI) p-value

Good (92) Poor (61)

Age 1.038 (1.011–1.066) 0.006 1.035 (1.003 1.069) 0.031*

Smoking 14 16 1.98 (0.885–4.43) 0.096 0.679 (0.24–1.92) 0.465
Hemorrhagic stroke 18 23 2.49 (1.199–5.165 0.014 1.42(536–3.77) 0.479

Hypertension 27 37 3.71 (1.88–7.34) <0.001 2.27(1.001–5.13) 0.050

Diabetes 15 19 2.32 (1.07–5.04) 0.033 2.23 (0.87–5.66) 0.095
Atrial fibrillations 16 19 1.71 (0.79–3.68) 0.174 1.10(0.38–3.11) 0.879

Heart failure 16 25 3.59 (1.57–8.21) 0.002 4.26 (1.58–11.48) 0.004*

Loss of consciousness 16 26 3.53 (1.68–7.40) 0.001 3.05 (1.25–7.44) 0.014*
Aspiration pneumonia 12 34 8.40 (3.81–18.50) <0.001 5.94 (2.46–14.32) <0.001*

Hospital stay≥ 10 days 46 39 1.77 (0.913–3.44) 0.091 1.42 (0.59–3.34) 0.428

Note: *Statistically significant at p-value < 0.05. 
Abbreviations: AOR, adjusted odd ratio; CI, confidence interval; COR, crude odd ratio.
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agents were the commonly prescribed medications among 
hospitalized stroke patients.11,24 ACEIs were the most 
commonly used antihypertensive medications among 
ischemic stroke and hemorrhagic stroke patients. This 
result is consistent with the study conducted by Fikadu 
et al11 in Ethiopia which also reported ACEIs as the 
commonest antihypertensive medications used among 
acute stroke patients.

About 40% of stroke patients had poor treatment out
comes (died in-hospital or discharged with significant dis
ability). This finding was low compared to studies done in 
Ethiopia which reported that 55–65.4% of stroke patients 
had poor treatment outcomes.19,21,31 This difference might 
be due to due to differences in study design, stroke diag
nosis (clinical vs brain imaging), standard of care, and 
prevalence of in-hospital complications.

In the present study, older age, altered level of con
sciousness on admission, comorbid heart failure, and com
plication with aspiration pneumonia significantly 
associated with poor treatment outcomes. Previous studies 
also indicated that advanced age, presence of comorbidity, 
and complications (aspiration pneumonia) were signifi
cantly associated with a poor prognosis.32–35 However, 
a study done by Fikadu et al in Ethiopia showed that 
level of education and duration of hospital stay was an 
independent predictor of poor treatment outcomes. Other 
studies done by Alemayehu et al23 and Gebreyohannes 
et al36 reported that hemorrhagic stroke and elevated 
serum creatinine were the only variables significantly 
associated with poor treatment outcomes, respectively. 
This variation in predictors of poor treatment 
outcomes could be due to differences in sample size, 
duration of follow-up, risk factors, and difference in 
assessment and detection of complications and outcomes.

Limitations of the Study
The present study has several limitations. First, it included 
small case numbers which decrease its power to identify 
potential independent predictors. Second, it was conducted 
by retrospective chart review and suffered from the exclu
sion of many patient cases due to the incompleteness of 
the medical record. Third, patients diagnosed without 
neuro-imaging were still included in the study because 
not all suspected stroke patients get CT-scans due to eco
nomic or other reasons. Fourth, the present study is 
a single-center study and cannot be generalized to all 
hospitals in Ethiopia. Finally, it was a retrospective obser
vational study that cannot provide cause-and-effect 

relationships. So, this study should be used in light of its 
limitations and strengths.

Conclusions
The most common subtype of stroke encountered in the 
present study was an ischemic stroke. Stroke patients were 
presented in their mid-50s with male predominance. The 
most common comorbid condition identified was hyper
tension. Aspirin and atorvastatin were the most commonly 
used medications among ischemic stroke patients while 
ACEIs were the most commonly used antihypertensive 
medication in both stroke subtypes. A significant number 
of stroke patients had poor treatment outcomes. Older age, 
heart failure, decreased level of consciousness on admis
sion, and aspiration pneumonia were significantly asso
ciated with poor prognosis. Availing thrombolytic 
therapy, devising appropriate preventive measures of risk 
factors (hypertension), and decreasing preventable compli
cations such as aspiration pneumonia could improve 
patient outcomes.

Abbreviations
DALY, disability-adjusted life years; JUMC, Jimma 
University Medical Center; LMIC, low and middle- 
income countries; MRI, magnetic resonance imaging; 
CT, computed tomography; mRs, modified Rankin scale; 
r-tPA, recombinant tissue plasminogen activators.

Data Sharing Statement
The data used for this study will be made available by the 
corresponding author (RT) upon reasonable request.

Ethics Approval and Consent to 
Participate
The present study protocol was approved by the 
Institutional Review Board (IRB) of Jimma University, 
Institute of Health before starting data collection. The 
ethical committee reviewed the study protocol and 
approved verbal informed consent received from patients 
before reviewing their medical records. In addition, per
mission was obtained from the hospital chief medical 
director and the process was approved. The patient’s data 
from the medical records were handled with strong con
fidentiality. Neither the medical records nor the data 
extracted was used for any other purpose. Participants 
privacy and confidentiality was kept throughout the study 
process by using codes and removing identifiers such as 

Patient Related Outcome Measures 2021:12                                                                                    https://doi.org/10.2147/PROM.S307291                                                                                                                                                                                                                       

DovePress                                                                                                                         
273

Dovepress                                                                                                                                                          Beyene et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


patient name and contact address from the data collection 
tool. All the study protocols were conducted in line with 
the ethical principle of the Declaration of Helsinki.37
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