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ABSTRACT
Objectives This study aimed to assess the clinical pattern 
and predictors of stroke treatment outcomes among 
hospitalised patients in Felege Hiwot comprehensive 
specialised hospital (FHCSH) in northwest Ethiopia.
Design A retrospective cross- sectional study.
Setting The study was conducted medical ward of 
FHCSH.
Participants The medical records of 597 adult patients 
who had a stroke were included in the study. All adult (≥18 
years) patients who had a stroke had been admitted to the 
medical ward of FHSCH during 2015–2019 were included 
in the study. However, patients with incomplete medical 
records (ie, incomplete treatment regimen and the status 
of the patients after treatment) were excluded in the study.
Results In the present study, 317 (53.1%) were 
males, and the mean age of the study participants 
was 61.08±13.76 years. About two- thirds of patients 
(392, 65.7%) were diagnosed with ischaemic stroke. 
Regarding clinical pattern, about 203 (34.0%) of patients 
complained of right- side body weakness and the major 
comorbid condition identified was hypertension (216, 
64.9%). Overall, 276 (46.2%) of them had poor treatment 
outcomes, and 101 (16.9%) of them died. Patients who 
cannot read and write (AOR=42.89, 95% CI 13.23 to 
111.28, p<0.001), attend primary school (AOR=22.11, 
95% CI 6.98 to 55.99, p<0.001) and secondary school 
(AOR=4.20, 95% CI 1.42 to 12.51, p<0.001), diagnosed 
with haemorrhagic stroke (AOR=2.68, 95% CI 1.62 to 4.43, 
p<0.001) and delayed hospital arrival more than 24 hours 
(AOR=2.92, 95% CI 1.83 to 4.66, p=0.001) were the 
independent predictors of poor treatment outcome.
Conclusions Approximately half of the patients who 
had a stroke had poor treatment outcomes. Ischaemic 
stroke was the most predominantly diagnosed stroke type. 
Education status, types of stroke and the median time from 
onset of symptoms to hospitalisation were the predictors 
of treatment outcome. Health education should be given to 
patients regarding clinical symptoms of stroke. In addition, 
local healthcare providers need to consider the above risk 
factors while managing stroke.

INTRODUCTION
Stroke is one of the most common causes 
of morbidity and mortality in low/middle- 
income and developed countries in the 21st 
century. Despite geographical variation in the 
lifetime risk of stroke, one in four persons 
whose age is 25 years and above develops 
stroke during their lifetime.1 Currently, 
central nervous system infarction is defined 
as the brain, spinal cord or retinal cell death 
attributable to ischaemia in a specified 
vascular territory, based on neuropatholog-
ical, neuroimaging and clinical evidence of 
ischaemic injury with symptoms persisting 
lasting 24 hours or longer after exclusion 
of other aetiologies.2 3 It is associated with 
severe medical conditions with high compli-
cations caused by reduced blood flow to the 
brain.4 5 According to the 2016 report of the 
WHO and The Global Burden of Diseases, 
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 ► This study has provided a real insight into the cur-
rent treatment outcome and clinical pattern among 
hospitalised stroke patients in northwest Ethiopia.

 ► The study was conducted with a larger sample 
size, which can enhance the generalisability of the 
findings.

 ► Due to the retrospective nature, the data obtained 
might be affected by the documentation culture of 
the hospital and the healthcare providers.

 ► The study was done in a single setting, which may 
affect the generalisability of the data to the entire 
population.

 ► A prospective study in a multicentre setting would 
be better to accurately describe the clinical pattern 
and treatment outcome of stroke in Ethiopia.
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Injuries and Risk Factors Study, there were 33 million 
people with stroke with an incidence of 15 million and 
5 million stroke deaths and 116.4 million disability- 
adjusted life- years.6 7 The stroke burden will be doubled 
if the trend continues by the year 2030.8 According to the 
American Heart Association report, stroke can be classi-
fied into either ischaemic due to blood clot in the artery 
that supplies the brain or haemorrhagic due to intracra-
nial bleeding.9 10 Various studies showed that ischaemic 
stroke (52.5%–87%) is the most frequently diagnosed 
type of stroke compared with haemorrhagic stroke.11 12 
Ischaemic stroke is significantly less fatal than a haem-
orrhagic type of stroke, with 30- day case- fatality rates of 
46.5% for haemorrhagic stroke compared with 9%–23% 
in ischaemic stroke.10 Worldwide, it is the second- leading 
cause of mortality, accounting for 10% of all deaths and 
killing 5.5 million people each year.4 13 14

In western countries, stroke is the third most common 
cause of morbidity and mortality next to cancer and coro-
nary artery disease, with mortality rates of 17%–34% in 
the first month of poststroke days and 25%–40% in the 
first 12 months.15 16 Despite a 35% reduction in stroke 
mortality between 2001 and 2011, a stroke occurred in 
the USA at a rate of almost 800 000 per year and resulted 
in 128 932 deaths in 2011.17 In low/middle- income coun-
tries, the incidence of stroke is rapidly increasing due to 
the high prevalence of hypertension, diabetes, obesity, 
smoking and other non- communicable diseases,9 18 19 and 
86% of all stroke associated deaths globally were occurred 
in low- income and middle- income countries.20 In Africa, 
the incidence of stroke- related morbidity and mortality 
is increasing due to the high prevalence of various risk 
factors such as hypertension, diabetes mellitus, smoking, 
older age and alcohol.4 16 21–24

A recent community survey undertaken in African 
countries showed stroke prevalence was between 200 
and 300 per 100 000 populations,25 and its prevalence 
is increasing compared with the previous African stroke 
report (58–68 per 100 000).26 In sub- Sahara African coun-
tries, the estimated lifetime risk of developing stroke was 
11.8%.27 Further, despite comprehensive data regarding 
stroke burden in Ethiopia are scarce, observational 
studies showed that it is one of the most common reasons 
for hospital admission,11 28 and its incidence is increasing 
annually.29

As per the WHO stroke mortality report, stroke mortality 
was estimated to be 122–153.8 per 100 000 people in Ethi-
opia.30 Patients usually present late, and the standard of 
care is poor compared with developed countries; hence, 
rate of mortality is expected to be higher. However, data 
are scarce on clinical pattern and treatment outcome 
among patients who had a stroke in northwest Ethiopia. 
Therefore, it is imperative that a lot has to be done to 
address the burden of stroke, risk factors and mortality in 
Ethiopia.5 24 Hence, the present study was aimed to assess 
the clinical pattern and predictors of stroke treatment 
outcomes among hospitalised patients who had a stroke 
at the medical ward of FHSCH.

METHODS
Study design and period
A retrospective cross- sectional study was conducted at 
FHSCH, Bahir Dar town, located 665 km from the north-
west of Addis Ababa. The hospital provides different clin-
ical services for 12 million population in the catchment 
area. It serves as a referral centre for surrounding primary 
and general hospitals as well as a teaching hospital for 
Bahir Dar University. The data were collected from 
January to February 2020.

Eligibility criteria
All adult (≥18 years) patients who had a stroke diagnosed 
to had stroke by MRI or clinically and admitted to the 
medical ward of FHSCH during 2015–2019 were included 
in the study. However, patients with incomplete medical 
records (ie, incomplete treatment regimen and treat-
ment outcome) were excluded from the study.

Sample size and sampling techniques
All medical records of adult patients who had a stroke 
who had been treated at FHSCH during 2015–2019 were 
eligible to the study. Based on the above eligibility criteria, 
597 medial records with a confirmed stroke diagnosis 
(with an MRI or clinically) were included in the study. 
Since all eligible medical records of stroke patients were 
involved in the study, a consecutive sampling technique 
was employed.

Data collection instrument and procedure
Data abstraction format was adapted from various rele-
vant literature and further modified based on the pretest 
result, undertaken in 5% of hospitalised stroke patients’ 
medical cards. The format contained sociodemographic 
patient characteristics, clinically related information, 
previous, current and discharge medications used, 
comorbidities, complications, time from onset of symp-
toms to hospitalisation, length of hospital stay, type of 
stroke and treatment outcome status. These data were 
collected from the patients’ medical records. Six trained 
clinical pharmacists participated for the data collection.

Study variables
The treatment outcome was the outcome variable of the 
study, which could be influenced by the following inde-
pendent variables. These are: age, sex, occupational 
status, types of stroke, length of hospital stay, the median 
time from onset of symptom to hospitalisation and comor-
bidity status were the main independent variables of the 
study.

DATA ANALYSIS
The collected data were entered and analysed using 
SPSS V.25.0 statistical software. Descriptive statistics, 
such as frequency, percentage and mean with SD, were 
used to describe the independent variables. Multiple 
stepwise backward logistic regression analysis was done 
for a p<0.25 to identify the independent predictors of 
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treatment outcome. Statistical significance was set at 
p<0.05.

PATIENT AND PUBLIC INVOLVEMENT
Patients were not involved in the design and conduction of 
this study. In addition, they were not invited to comment 
on the study design and consulted to develop patient rele-
vant outcomes or interpret the results. Further, they were 
not invited to contribute to the writing or editing of this 
document for readability or accuracy.

Operational definition
Undetermined type of stroke
A type of stroke neither ischaemic nor haemorrhagic, not 
clearly identified.

Improved or good treatment outcome
If the patient is discharged without complication or if 
patient discharge with improvement.

Poor treatment outcome
If the patient is discharged with complication, or referred 
to higher health facility, or left against medical advice or 
death.

RESULTS
Sociodemographic characteristics of patients
In the present study, a total of 597 stroke patients’ 
medical record were reviewed. Males were accounted for 
317 (53.1%). The mean age of the study participants was 

61.08±13.76, with the age range of 25–98 years. Approx-
imately, 252 (42.2%) patients were in the age range of 
56–70 years. In addition, 191 (33.0%) and 152 (25.5%) 
patients attended primary and higher education, respec-
tively. Regarding occupation, the majority (225, 37.7%) 
of them were farmers (table 1).

Clinical characteristics of patients who had a stroke
About two- thirds of the patients (392, 65.7%) were diag-
nosed with ischaemic stroke, while 188 (31.5%) had a 
haemorrhagic stroke. The mean time from the onset of 
symptoms until arrival at the hospital was 23.67 hours. In 
addition, the median length of hospital stay was 5.55±3.29 
days, and more than half of the patients (345, 57.8%) 
remained in the hospital for five or fewer days.

Approximately, one- third of patients who had a stroke 
complained right- sided body weakness (203, 34.0%), 
followed by left side body weakness (194, 32.5%). More-
over, more than half of them (333, 55.8%) had at least 
one comorbid condition, of which the most common 
comorbid conditions was hypertension (219, 64.9%), 
atrial fibrillation (114, 34.2%) and diabetes mellitus (83, 
24.9%).

Hypertension was primarily prevalent in haemor-
rhagic stroke (158, 84 %) compared with patients with 
ischaemic stroke (175, 44.6%). The most common 
complications of stroke were aspiration pneumonia 
(125, 64.4%) and elevated intracranial pressure (57, 
29.4%) (table 2).

Table 1 Sociodemographic characteristics of patients who had a stroke hospitalised at Felege Hiwot comprehensive 
specialised hospital, northwest Ethiopia

Variables Categories

Frequency (%)

Ischaemic stroke Haemorrhagic stroke Undetermined Total

Sex Male 217 (55.4) 89 (47.3) 11 (64.7) 317 (53.1)

Female 175 (44.6) 99 (52.7) 6 (35.3) 280 (46.9)

Age <40 20 (5.1) 27 (14.4) 2 (11.8) 49 (8.2)

41–55 100 (25.5) 44 (23.4) 2 (11.8) 146 (24.5)

56–70 168 (42.9) 81 (43.1) 3 (17.6) 252 (42.2)

>70 104 (26.5) 36 (19.1) 10 (58.8) 150 (25.1)

Occupation Farmer 150 (38.3) 67 (35.6) 8 (47.1) 225 (37.7)

Employed 76 (19.4) 35 (18.6) 2 (11.8) 113 (18.9)

Unemployed 34 (8.7) 20 (10.6) 1 (5.9) 55 (9.2)

Housewife 85 (21.7) 58 (30.9) 4 (23.5) 147 (24.6)

Retired 47 (12) 8 (4.3) 2 (11.8) 57 (9.5)

Educational status Cannot read and write 93 (23.7) 53 (28.2) 6 (35.3) 152 (25.5)

Primary 70 (17.9) 44 (23.4) 3 (17.6) 117 (19.6)

Secondary 92 (23.5) 42 (22.3) 3 (17.6) 137 (22.9)

Higher education 137 (34.9) 49 (26.1) 5 (29.4) 191 (32.0)

Residence Urban 206 (52.6) 65 (34.6) 7 (41.2) 278 (46.6)

Rural 186 (7.4) 123 (5.4) 10 (58.8) 319 (53.4)
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Management pattern of patients who had a stroke
About half of patients with stroke (333, 55.8%) had a 
history of medication. During admission, 12.2% and 
9.0% of patients were used enalapril and nifedipine, 
respectively. In addition, 352 (59%) stroke patients used 

combinations of acetylsalicylic acid and atorvastatin, 
while 103 (17.3%) patients received support/physio-
therapy during hospitalisation. Cimetidine (154, 25.8%) 
and a combination of metronidazole, ceftriaxone and 
cimetidine 110 (18.4%) were the major concomitantly 
administered medications. Besides, acetylsalicylic acid 
321 (53.8%), and acetylsalicylic acid and atorvastatin 
combination (97, 16.2%) were the frequent discharge 
medications, while nifedipine (147, 24.6%) was the most 
commonly concomitantly prescribed drug on discharge. 
Further, 227 (38.0%) patients who had a stroke were 
prescribed non- fractionated heparin for the prevention of 
deep venous thrombosis during hospitalisation (table 3).

Treatment outcome and associated factors
As shown in figure 1, more than half of the patients who 
had a stroke (321, 53.8%) were discharged with good treat-
ment outcome. Contrastingly, poor treatment outcome 
was observed in 276 (46.2%) patients. Of patients with 
poor treatment outcome, 16.9% were died.

More than half (57, 56.4%) of patients who died stayed 
more than 7 days in the hospital. One hundred and nine-
teen (30.1%), 36 (46.2%) and 36 (36.1%) good treat-
ment outcome were left with medical advice and referred 
to other health facility and stayed 4–5 days in the hospital, 
respectively (figure 2).

The present study showed that the majority of patients 
(63, 62.4%) with a haemorrhagic stroke had fatal 
outcomes. On the other hand, more patients with isch-
aemic stroke have been improved, referred to other 
healthcare facilities, and left to medical advice than 
patients with haemorrhagic stroke (table 4).

The multivariate logistic regression model showed that 
educational status, types of stroke, and time from onset of 
symptoms to hospitalisation were significant predictors of 
stroke treatment outcome.

Accordingly, patients who cannot read and write, attend 
primary and secondary school were about 43 (AOR=42.89, 
95% CI 13.23 to 111.28, p<0.001), 22 (AOR=22.11, 
95% CI 6.98 to 55.99, p<0.001) and 4 (AOR=4.20, 95% CI 
1.42 to 12.51, p<0.001) times more likely to have a risk 
of poor treatment outcome, respectively. Besides, patients 
diagnosed with a haemorrhagic type of stroke were three 
(AOR=2.68, 95% CI 1.62 to 4.43, p<0.001) times more 
likely to have poor treatment outcomes than ischaemic 
stroke patients. Further, patients with time from symptom 
onset to hospitalisation greater than 24 hours were three 
(AOR=2.92, 95% CI 1.83 to 4.66, p=0.001) times more 
likely to have poor treatment outcomes as compared with 
their counterparts (table 5).

DISCUSSION
A 5- year retrospective cross- sectional study was conducted 
to describe the clinical patterns and treatment outcome 
of patients with stroke admitted to the medical ward 
of FHSCH. The mean age of patients in this study was 
63.2±12.6 years, which is consistent with other previous 

Table 2 Clinical characteristics of patients who had 
a stroke hospitalised at Felege Hiwot comprehensive 
specialised hospital, northwest Ethiopia, 2020

Variables Category Frequency (%)

Clinical presentation Right side body 
weakness

203 (34.0)

Left side body 
weakness

194 (32.5)

Loss of 
consciousness

103 (17.3)

Aphasia 97 (16.2)

Types of stroke Ischaemic stroke 392 (65.7)

Haemorrhagic 
stroke

188 (31.5)

Undetermined 17 (2.8)

Comorbid status Absent 264 (44.2)

Present 333 (55.8)

Specific comorbid 
conditions

Hypertension 216 (64.9)

Atrial fibrillation 114 (34.2)

Diabetes mellitus 83 (24.9)

Congestive heart 
failure

37 (11.1)

Epilepsy 33 (9.9)

Hyperlipidaemia 22 (6.6)

Others* 31 (9.3)

Complication status Absent 403 (67.5)

Present 194 (32.5)

Specific 
complications

Aspiration 
pneumonia

125 (64.4)

Increased ICP 57 (29.4)

Septic shock 29 (14.9)

Bed sore 23 (11.9)

Others* 17 (8.8)

Time from onset to 
hospitalisation

<12 hours 117 (19.6)

12–24 hours 204 (34.2)

25–48 hours 130 (21.8)

>48 hours 146 (24.5)

Length of hospital 
stay

≤5 days 345 (57.8)

>5 days 252 (42.2)

Mean day 5.55±3.29 days

(Urinary tract infection, HIV/AIDs, lipoma, asthma, glaucoma, 
breast cancer).
*(Seizure, acute renal failure, diabetic ketoacidosis, hypokalaemia, 
eclampsia).
ICP, intracranial pressure.
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hospital- based studies in Ethiopia where the mean 
age of patients who had a stroke ranged from 56 to 
66 years.11 12 22 The existence of multiple comorbidities 
such as hypertension, heart disease and diabetes may be 
due to the high prevalence of stroke in the elderly. This 
is, however, lower than studies carried out in Iran16 and 
USA31 and higher than other studies conducted in Ethi-
opia,28 30 32 Sri Lanka32 and India.33 This disparity may be 

due to differences in sociodemographic factors, sample 
size and the method used in the studies. The prevalence 
of stroke in males was significantly higher than in females 
that are consistent with other cross- sectional studies in 
Ethiopia,12 22 34 Nigeria,35 36 Kenya,19 Zambia,37 India,33 38 
Iran16 and Sri Lanka.32 The high prevalence of stroke in 
males may be attributed to the increased habit of drinking 
alcohol and smoking cigarettes. Other studies performed 

Table 3 Management pattern among patients who had a stroke hospitalised at Felege Hiwot comprehensive specialised 
hospital, northwest Ethiopia

Management practice Categories Frequency (N) Percentage (%)

Medication history Enalapril 73 12.2

Oral hypoglycaemic 45 7.5

Nifedipine 54 9.0

Hydrochlorothiazide 38 6.4

Nifedipine+hydrochlorothiazide 32 5.4

Atorvastatin 27 4.5

Phenytoin 24 4.0

Insulin 15 2.5

Others* 25 4.2

None 264 44.2

Medications used to treat stroke 
during hospitalisation

ASA+atorvastatin 352 59.0

Supportive therapy/physiotherapy 103 17.3

ASA 54 9.0

Atorvastatin 52 8.7

ASA+atorvastatin+physiotherapy 36 6.0

Concomitantly administered drugs 
for hospitalised patients who had 
a stroke

Cimetidine 154 25.8

Ceftriaxone+metronidazole+cimetidine 110 18.4

Heparin 71 11.9

Ceftriaxone+metronidazole 52 8.7

Mannitol 52 8.7

Bisacodyl 43 7.2

Metoprolol 34 5.7

Warfarin 30 5.0

Mannitol+ranitidine 32 5.4

Ceftriaxone+cimetidine 19 3.2

Medications give at discharge for 
treatment of stroke

ASA 321 53.8

ASA+atorvastatin 97 16.2

Atorvastatin 78 13.1

Concurrently prescribed drug 
prescribed during discharge

Nifedipine 147 24.6

Metoprolol 91 15.2

Ranitidine 89 14.9

Enalapril 82 13.7

Omeprazole 41 6.9

Phenytoin 28 4.7

Digoxin 18 3.0

*HAART, salbutamol, antibiotics and anticancer.
ASA, acetylsalicylic acid (aspirin); HAART, highly active antiretroviral therapy.
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by Shenkutie Greffie et al and Connor et al25 39 showed 
that stroke is mainly diagnosed in females. This might be 
explained by the presence of different risk factors such 
as pregnancy- related disorders and the frequent use of 
contraceptives in females in those studies.

The finding of this study also revealed that ischaemic 
stroke was predominant (65.7%). Previously related 
research found more prevalence of ischaemic stroke as 
opposed to haemorrhagic stroke.9 11 22 32 39 40 Contrast-
ingly, haemorrhagic stroke was predominant in studies 
conducted at St. Paul’s Teaching Hospital (61.3%),41 

Jimma (64.3%)42 and Rwanda (65%).43 This disparity 
could probably due to the difference in pattern of cardio-
vascular risk factors and comorbidities, especially cardio-
vascular risk factors in St. Paul’s Teaching Hospital, Jimma 
and Rwanda. Moreover, 55.8% of the study participants 
had one or more comorbid conditions, of which, hyper-
tension was the most prevalent comorbid disease. This is 
consistent with other studies in Ethiopia,24 41 44 Tanzania 
and Sri Lanka,32 45 which reported that hypertension was 
the most common comorbid condition in patients with 
stroke. Furthermore, research performed by Fekadu et 

Figure 1 Distribution of patients with stroke by their outcomes.

Figure 2 Distribution of patient outcomes by duration of hospital stay.
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al,12 Gebremariam and Yang22 and Rymer46 showed that 
high blood pressure and ageing blood vessels constituted 
a major risk factor for stroke development. The likely 
explanation for the high prevalence of hypertension 
could be poor lifestyle and public awareness and inac-
cessible health facilities in low/middle- income countries. 

This study showed that almost one- third of the patients 
who had a stroke complained right- sided body weak-
ness. Previous studies in Ethiopia and Gambia have also 
shown that left side body weakness is the most frequently 
reported clinical presentation.12 18 On the other hand, 
studies conducted by Shenkutie Greffie et al,39 Gedefa 

Table 4 Distribution of ‘patients’ outcomes by stroke types

Patient outcomes

Types of stroke

Total,
%

Ischaemic stroke, 
%

Haemorrhagic stroke, 
%

Undetermined, 
%

Improved 238 (74.1) 74 (23.1) 9 (3.8) 321 (53.8)

Referred to other health facility 65 (67) 31 (32) 1 (1) 97 (16.2)

Left against medical advice on self and family 
requests

57 (73.1) 20 (25.6) 1 (1.3) 78 (13.1)

Death 32 (31.7) 63 (62.4) 6 (5.9) 101 (16.9)

Total 392 (65.7) 188 (31.5) 17 (2.8) 597 (100)

Table 5 Univariate and multivariate binary logistic regression analysis of predictors of treatment outcome

Variables Categories

Treatment 
outcome Univariate analysis Multivariate analysis

Good Poor COR (95% CI) AOR (95% CI) P value

Sex Male 162 155 1 1

Female 159 121 0.78 (0.58 to 1.01)* 0.86 (0.42 to 1.75) 0.679

Age <40 12 37 1.73 (0.84 to 3.60)* 2.23 (0.79 to 6.31) 0.130

41–55 98 48 0.28 (0.17 to 0.45)* 0.53 (0.16 to 0.69) 0.071

57–70 157 95 0.34 (0.22 to 0.52)* 0.31 (0.16 to 0.61) 0.068

>70 54 96 1 1

Educational status Cannot read and write 30 122 36.81 (19.81 to 68.42)* 42.89 (13.23 to 111.28) <0.001

Primary 33 84 23.04 (12.37 to 42.91)* 22.11 (6.98 to 55.99) <0.001

Secondary 86 55 5.37 (2.99 to 9.66)* 4.20 (1.42 to 12.51) <0.001

Higher education 172 19 1 1

Occupation Farmer 82 143 4.88 (2.55 to 9.35)* 0.52 (0.14 to 1.94) 0.330

Employed 102 11 0.30 (0.13 to 0.71)* 0.85 (0.27 to 2.72) 0.789

Unemployed 30 25 2.33 (1.06 to 5.16)* 0.56 (0.14 to 2.28) 0.417

House wife 65 82 3.53 (1.80 to 6.93)* 0.55 (0.14 to 2.06) 0.362

Retired 42 15 1 1

Types of stroke Ischaemic stroke 238 154 1 1

Haemorrhagic stroke 74 114 2.38 (1.67 to 3.40)* 2.68 (1.62 to 4.43) <0.001

Undetermined 9 8 1.37 (0.52 to 3.64) 0.35 (0.09 to 1.43) 0.143

Length of hospital 
stay

≤5 days 207 138 1 1

>5 days 114 138 1.82 (1.31 to 2.52)* 1.70 (1.04 to 2.79) 0.056

Median time from 
onset of symptom to 
hospitalisation

<24 hours 207 114 1 1

>24 hours 114 162 2.58 (1.85 to 3.59)* 2.92 (1.83 to 4.66) 0.001

Comorbidity status Absence 166 178 1 1

Present 155 175 1.95 (1.40 to 2.71)* 1.38 (0.85 to 2.22) 0.192

*Shows statistically significant at p<0.25 during univariate analysis.
AOR, adjusted OR; COR, crudes OR.
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et al,41 Masood et al47 and Patne and Chintale38 reported 
that patients with stroke had motor- related symptom and 
focal neurological deficit. This disparity probably could 
be due to different site of infarction.

In FHSCH, enalapril, nifedipine and hydrochloro-
thiazide were the most frequently used past medication 
before patients admitted to the hospital. This finding is in 
line with various studies conducted on the management 
of hypertension with stroke.12

ACE inhibitor and diuretics are widely used for the 
treatment of high blood pressure, which is the major 
modifiable risk factor for stroke. Reducing blood pres-
sure, therefore, improves outcomes for patients with 
stroke. Various epidemiological studies done by Lawes et 
al,48 Elliott,49 Beckett et al50 revealed that screening and 
lowering of both systolic blood pressure and diastolic 
blood pressure was the most effective goal for reducing 
cardiovascular disease and for preventing recurrence 
and stroke mortality. In our setting, the mean length of 
hospitalisation was found to be 5.6 days, which is compa-
rable with other studies conducted by Temesgen et al 
(6.7 days)11 and Desita and Zewdu (6 days).34 Conversely, 
the mean length of hospital stay at FHSCH was shorter 
than the studies performed by Gedefa et al,41 Gebreyo-
hannes et al,51 de Carvalho et al52 and Walker et al,45 which 
were 11.14, 11.55, 15.4 and 19 days, respectively.

In this study setting, a significant proportion of stroke 
patients were died, referred to other health facilities and 
discharged left against medical advice on self and family 
requests rapidly. These disparities could be explained in 
various ways, such as availability of rehabilitation centres 
and other referral sites, treatment set up, costs for medi-
cation and beds, and quality of healthcare. In terms of 
management pattern, the combinations of acetylsalicylic 
acid and atorvastatin (65%) were used primarily in the 
cc stroke care in the study setting during hospitalisation. 
This finding is in agreement with previous studies, which 
indicated that antiplatelet and dyslipidaemias medica-
tions were frequently prescribed.11 16 53 The frequent 
usage might be due to the superior pharmacological 
effects of statins in reducing cardiovascular risks relative 
to other lipid- lowering agents, and antiplatelet is the most 
well- studied medications for the treatment of ischaemic 
stroke.11 54 However, this result contrasts with numerous 
studies performed by Bernheisel et al55 and Adams et 
al,56 which stated that tissue plasminogen activator intra-
venous injection was primarily used in ischaemic stroke 
treatment. This will possibly be attributed to the financial 
constraints and inaccessibility of tissue plasminogen acti-
vator in the study setting.

Although the effectiveness of mannitol in haemor-
rhagic stroke needs further investigations, 44.7% of 
haemorrhagic stroke patients used mannitol to reduce 
cerebral oedema. In 44.7% of haemorrhagic stroke 
patients, mannitol was used to reduce cerebral oedema. 
This is inline with different clinical trials done by Wang 
et al57 and Aminmansour et al58 which reported that the 
initial use of mannitol at early stage seemed safe but 

might not reduce haemorrhage size. Cimetidine alone 
and the combinations of ceftriaxone, metronidazole and 
cimetidine were the most widely used medications in the 
treatment of hospital- acquired infections and the preven-
tion of stress- induced ulcer during hospitalisation.

Regarding the treatment outcome of stroke patients, 
the mortality rate was 16.9%. The rate is relatively higher 
than studies by Gebremariam et al,22 Kassaw,44 Shenkutie 
Greffie et al,39 Temesgen et al,11 Gebremariam and Yang22 
and de Carvalho et al.52 However, it is lower compared 
with studies conducted at St. Paul’sTeaching Hospital 
(30.1%)41 and Jimma University Hospital (37.87%).42 
This disparity could be due to the different rate of 
haemorrhagic stroke condition, treatment pattern and 
comorbid conditions. In general, in our study, 53.8% of 
stroke patients had good outcomes while 46.2% had poor 
outcome (left with complication and died). The finding 
is in line with previous studies, where 54.8% and 59.2% of 
stroke patients had good outcome.11 41

Although respiratory failure secondary to aspiration 
pneumonia has not been significantly associated with 
treatment outcomes, it was a frequent contributor to 
death in our study setting. It is consistent with other 
hospital- based studies conducted at Gondar University 
Teaching Hospital22 and China.53 Contrastingly, a study 
conducted in Rwanda found that initial presentation 
with severe stroke was the leading cause of death among 
patients with stroke.43

The binary logistic regression model analysis found 
that the treatment outcome was significantly associated 
with educational status, the time from the onset of symp-
toms to hospitalisation, and types of stroke. This contrasts 
with the study in the Shashemene Referral Hospital, 
which showed that none of the independent variables was 
significantly associated with the outcome.11 This variation 
may be attributed to the small sample size (73 patients 
with stroke) in that study. The current research found that 
stroke patients with a high educational level have a better 
treatment outcome than patients with a low educational 
level. This result is similar to other previous research 
carried out at Nekemte Referral Hospital, which found 
that study participants with higher educational levels have 
better treatment outcomes.12 Educated participants may 
likely have improved access to information about their 
health status, better economic situation, better aware-
ness about detecting and managing risk factors of stroke, 
and higher capacity to evaluate stressful events. Stroke 
patients with a low level of education are often believed 
to disregard self- management behaviour and adherence 
to their medications. Consequently, the low educational 
status can contribute to the poor outcome of patients who 
had a stroke.

The study showed that the meantime, from the onset of 
symptoms to hospitalisation, was found to be 23.67 hours. 
This is in line with other studies conducted by Temesgen 
et al (23.5 hours)11 and Fekadu et al (24 hours).12 Contrary 
to this finding, it was shorter than the studies conducted 
by Sagui et al (48 hours)59 and Gebreyohannes et al 
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(69.42 hours).51 In contrast, it was delayed compared with 
other studies conducted by He et al (8 hours)53 and de 
Carvalho et al (12.9 hours).52 The difference might be 
due to the availability of transportation and nearby 
health facilities and knowledge of the patient for the clin-
ical presentations of stroke. Patients who were delayed 
to come to the hospital had a poor treatment outcome 
compared with their counterparts. This finding is incon-
sistent with previous studies in Africa.22 36 60 It is advisable 
that hospital arrival within 3 hours of symptom onset to 
receive thrombolytic medications such as tissue plasmin-
ogen activator, to prevent disabilities and mortality from 
stroke.31 Delayed hospital admission creates difficulties in 
managing stroke and preventing complications in low/
middle- income countries, including Ethiopia since early 
hours are crucial to delaying poor prognosis. Due to this 
reason, the majority of patients who had a stroke in this 
study were not candidates for tissue plasminogen activa-
tors. Moreover, patients diagnosed with haemorrhagic 
stroke (AOR=2,68, 95% CI 1.62 to 4.43, p<0001) were 
found to have poor treatment outcome relative to isch-
aemic stroke. This is in line with study done in Ethiopia 
and other African countries, which revealed haemor-
rhagic stroke was significantly more lethal than ischaemic 
stroke.19 35 39 61 62

Even though the presence of comorbid conditions 
and the development of complications were found to be 
significantly associated with poor treatment outcome in 
another study,12 our study did not show this finding. The 
difference could be attributed to the difference pattern 
of comorbid conditions.

Conclusion and recommendations
Approximately half of the patients who had a stroke had 
poor treatment outcome. The most common stroke type 
was ischaemic stroke. In addition, more than half of the 
patients had comorbid hypertension condition. During 
hospitalisation, acetylsalicylic acid and atorvastatin combi-
nation agents were commonly used in stroke treatment. 
Further, education status, types of stroke and the time 
from the onset of symptoms to admission were predictors 
of treatment outcome. Early identification of stroke type, 
risk factors and increasing patient awareness about stroke 
symptoms are vital to overcome stroke complications and 
mortality. Therefore, comprehensive health education on 
stroke should be given to the general public and specif-
ically to stroke patients, while local healthcare providers 
should consider the above risk factors while managing 
patients who had a stroke.
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