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Background: Stroke is the leading cause of cardiovascular disease death in sub-Saharan Africa and the second leading cause of 
mortality worldwide. In 2016, 6.23% of all fatalities in Ethiopia were stroke-related.
Objective: To assess survival status and predictors of mortality among adult stroke patients admitted to Jimma University Medical 
Center from April 1/2017 to March 31/2022.
Methods: A retrospective cohort study was conducted on 480 adult stroke patients selected by simple random sampling from patients 
admitted to the Jimma University Medical Center Stroke Unit from April 1, 2017 to March 31, 2022. Data were extracted from May to 
June 2022 and entered Epi-data v.3.1 and analyzed by R v.4.2. The Kaplan-Meier curve with Log rank test was used to estimate 
survival time and to compare survival experience between categories of explanatory variables. The Cox regression model was 
computed to identify predictors of survival status in stroke patients. Then the 95% CI of the hazard ratio was set with corresponding 
p-value < 0.05 to declare statistical significance.
Results: During 4350 person-days of follow-up; 88 (18.33%) patients died; resulting in an incidence mortality of 20.23 per 
1000 person-days, with a median survival time of 38 days. Glasgow coma score <8 on admission (AHR = 7.71; 95% CI: 3.78, 
15.69), dyslipidemia (AHR = 3.96; 95% CI: 2.04, 7.69), aspiration pneumonia (AHR 2.30; 95% CI: 1.23–4.26), and increased 
intracranial pressure (AHR = 4.27; 95% CI: 2.33, 7.81), were the independent predictors of the time until death.
Conclusion: The incidence of stroke mortality was higher at the seven and fourteen days. Glasgow Coma Scale, increased intracranial 
pressure, dyslipidemia, and aspiration pneumonia were independent predictors of mortality.
Keywords: stroke, survival time, predictors, retrospective cohort, JUMC, Southwest Ethiopia

Introduction
The World Health Organization describes stroke as a clinical syndrome with rapidly growing clinical indicators of focal 
or global impairment of brain function in the case of coma, with symptoms lasting more than 24 hours or culminating in 
death, with no other obvious cause other than vascular origin.1 Ischemic and hemorrhagic strokes are the two major 
categories of strokes.1,2 The subtypes of ischemic infarct with the highest in-hospital mortality are cardio-embolic stroke 
and atherothrombotic stroke. Compared to other ischemic stroke subtypes, individuals with cardio-embolic stroke and 
atherothrombotic stroke have poor short-term prognoses.3

According to estimates, cardiovascular diseases (CVDs) are the largest cause of mortality in the world, accounting for 
around 32% of all fatalities in 2019. Deaths from heart attacks and strokes made up 85% of total mortality, with low- and 
middle-income nations accounting for more than three-quarters of these deaths (LMICs).4 The global epidemiology of 
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stroke is changing rapidly.5 Stroke is the second most common cause of mortality for adults over 60 in the globe, after 
heart disease,6,7 and the fifth leading cause of death for people aged 15 to 59; account for 11.8% of all deaths.6

Every year, almost six million people worldwide die from a stroke. One in six people will suffer a stroke in their 
lifetime.7 Stroke patients under the age of 50 account for 5–10% of all strokes worldwide.8 In fact, it is the leading cause 
of acquired disabilities and the third leading cause of death in women worldwide.9 An estimated 17 million people 
worldwide have had a first-time stroke; one every two seconds and 62 million stroke survivors.10,11

The 2019 global burden of disease data showed that in 2010 in sub-Saharan Africa and LMICs, stroke was the leading 
cause of death and disability from cardiovascular disease.7,12–14 According to the 2018 WHO report covering all ages and 
genders, in Ethiopia, 39% of the total number of deaths were due to NCDs, and among these NCDs, cardiovascular 
diseases accounted for more than a third of the mortality.15 There is growing evidence for an increasing trend in the 
incidence of stroke in young adults.

Younger to middle-aged people were affected by stroke16,17 Ischemic, intracerebral hemorrhage, subarachnoid hemor-
rhage, and undetermined are the major risk factors for one-year mortality, with male gender, previous stroke, subarachnoid 
hemorrhage from atrial fibrillation, and in-hospital complications being associated with increased fatality at any time.17

Stroke prevalence in Africa is still relatively high, although little is known about the dynamics of stroke epidemiology 
among Africans.18 For instance, mortality following stroke by its main types in Ghana was 49.7%, 62.9%, and 73.7%, at 
1, 5 and 8 years respectively. The Crude Death Rate (CDR) following intracranial hemorrhage was lower than the CDR 
following an ischemic stroke. Long-term determinants of death following a stroke in Ghana were increasing age, level of 
education, and stroke severity.19

Low-middle-income countries account for 87% of stroke-related disability and 70% of stroke-related deaths. 
Compared to Western Europe and the USA, stroke incidence and prevalence are 2–3 times higher in Africa. Over 
80% more cases of fatalities in three years.20

Stroke in young adults is of particular concern in developing countries as it affects the most economically productive 
group in society,21 and even it is associated with higher mortality in this age group.22 In Ethiopia, cerebrovascular disease 
ranked first among the top ten causes of death from NCDs in both men and women, and ranked fifth in the total number 
of deaths in 2007. In 2017, it rose 8.35% to the top spot.23 Overall, stroke is one of the top devastating NCDs globally 
and the majority of the burden is targeted in developing countries.

About 8–12% of ischemic strokes are fatal compared to 37–38% of hemorrhagic strokes. It depends on the severity of 
the stroke, advanced age, comorbidities and the effectiveness of treating complications.24 In-hospital stroke mortality is 
3–11% in developed countries compared to 7–15% in low- and middle-income countries.25 But in sub-Saharan Africa it 
is much more significant, three to four times higher than in developed countries, where it ranges from 11 to 43.4%.26

In Ethiopia, stroke prevalence was 19.3%; with ischemic stroke accounting for 51.2% of all cases and having a ratio 
of 1.36 to hemorrhagic stroke.27 The burden of stroke is increasing, accounting for 7.5% to 19.3% of hospital admissions 
and about 11% to 42.8% of deaths between 2014 and 2019.28 The stroke fatality rate in Ethiopia is 6.23% of all deaths 
and the age-adjusted stroke mortality rate in the country is 89.82 per 100,000 people.29 In the absence of a significant 
global public health response, the number of strokes is projected to increase to 23 million new cases and 7.8 million 
deaths per year by the end of 2030.30 Established risk factors include arterial hypertension, diabetes mellitus, cigarette 
smoking, hyperlipidemia, atrial fibrillation, micro-vascular rupture, male gender, age, obesity, excessive alcohol con-
sumption, family history, drug use, ethnicity, and observed comorbidities such as sickle cell anemia, hypercoagulability, 
human immune viral infections, and cerebral malaria increasingly common in the tropics.29,31 Cerebrovascular stroke 
trends increase with age, and men are more affected than women. Hypertension is the most common risk factor and 
ischemic stroke is the most common type of stroke.32

Stroke is disabling for a long time if not treated promptly, and these patients usually require more extensive 
investigations to find the underlying cause of the condition. It is one of the most important life-threatening and serious 
medical emergencies that requires timely medical evaluation, diagnosis and treatment.33 And it is an emerging public 
health problem that is under-addressed. In the past, stroke was a disease affecting only wealthy countries, but it is now 
becoming a public health problem in developing countries as well. There is even evidence that the incidence and 
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prevalence of stroke in Africa today may be up to two to three times higher compared to Western Europe and the United 
States of America.20 This has serious consequences for lost productivity, premature death and long-term disability.34

In Ethiopia, stroke is becoming an increasingly serious public health problem and there is limited data hindering the 
formulation of appropriate interventions to minimize the impact of stroke. Although the study was conducted five years 
ago on burden, clinical outcomes, and predictors of stroke in this study area, there is no more recent study on long-term 
survival and its predictors in adult stroke patients enrolled at Jimma University Medical Center. Therefore, the purpose of 
this study is to determine survival status and its predictors in adult stroke patients admitted to Jimma University Medical 
Center.

Methods
Study Setting, Design and Population
The study was conducted from May-June 2022 at the Jimma University Medical Center (JUMC) Stroke Unit. 
A retrospective follow-up study was conducted on selected adult stroke patients (age > 18 years) admitted to the stroke 
unit for a case of stroke by clinical imaging or brain imaging as per WHO diagnosis from April 1, 2017 to March 31, 2022.

Sample Size Determination and Sampling Techniques
The sample size was determined using significant variables from the different studies using STATA v.14.0, considering; 
95% CI, Zα/2 = 1.96 and 80% power, probability of death 15%, AHR= 2, Variability of covariates of interest= 50%.28 We 
assumed that no subjects will be anticipated to withdraw from the follow-up. Finally, by adding 10% of contingency the 
minimum sample size for the study was 480. A sampling frame was prepared from the available medical record number 
of patients and simple random sampling by using computer-generated random numbers was used to select 480 adult 
stroke patients (Figure 1).

Figure 1 Flow diagram of sampling procedure.
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Data Collection, Quality Control
The tools were adapted from the WHO guideline “Stepwise” and related studies,35,36 which included information on socio- 
demographic characteristics, patient baseline data, pre-existing risk factors for stroke, neurological factors, comorbidities, 
and discharge status data from patient medical records extract. Four BSc. Nurse with data registration experience and 
a second-year MPH student were assigned to data collection and the principal investigator as supervisor checked and guided 
the data collection process on a daily basis and missed data. Prior to data collection, data collectors were trained for two 
days on the content of the data abstraction checklist and the extraction of data from patient records. A week prior to the 
study, a pretest was performed on 5%24 patients of the sample size at JUMC in a similar study area to ensure availability of 
important variables and to make partial or full changes to questions affecting data consistency.

Operational Definitions
Survival status: Discharge status of adults’ stroke patients on discharge summary which can be either of “death” (1) or’ 
censored’ (0) Event: Adult stroke patient who died during treatment. Censored: An adult stroke patient whose discharge 
status is either alive at the end of the follow-up, lost to follow-up, withdrawn, or transferred to other health institutions 
without knowing the outcome status. Survival time: Calculated in completed days using the time between dates of 
admission and the date of the event (death) or date of censoring. Time to death: Time in days from the first date of 
admission to a stroke unit to the time of death of an adult stroke patient.

Atrial fibrillation: Had atrial fibrillation on ECG before stroke (records seen) or during hospitalization.36 Diabetes 
Mellitus: Defined as when the patient was taking any anti-diabetic medication or when a random blood sugar level of ≥ 
200 mg/dl or two consecutive fasting venous plasma glucose levels of ≥ 126 mg/dl persists beyond the acute phase of 
stroke.37 Dyslipidemia: Defined as when the patient was taking lipid-lowering medications or a total cholesterol level ≥ 
240 mg/dl.38,39 First-ever stroke: A stroke that occurred in persons who never had a stroke before.36 Recurrent stroke: is 
defined as a history of a previous stroke event at some time in the past that meets the WHO definition or a history of 
a new stroke event occurring more than 28 days after the onset of a stroke event already registered.36

Data Processing and Analysis
After collection, the data was checked for completeness and consistency and then entered into Epi-data v.3.1 and 
exported to STATA v.14.2 for data cleansing and exported to R v.14.2 for analysis. 4.2. The event of interest was 
coded as one (1) and censored as zero (0). The Kaplan-Meier curve is used to estimate survival time and to 
compare vulnerability rates between variables. Variables with p-value < 0.25 in the bivariable Cox proportional 
analysis were selected for the multivariable Cox proportional hazards analysis model to identify factors associated 
with outcome. In addition, the graphical evaluations were also carried out using Schoenfeld residual diagram and 
log-minus-log diagram. The overall goodness of fit of the model was assessed using the Cox-Snell residual plot. 
Finally, 95% CI of the hazard ratio with a corresponding p-value < 0.05 was established to indicate statistical 
significance.

Ethical Consideration
Ethical clearance reference number IHRPGD/855/22 was obtained from the Jimma University Institute of Health Ethical 
Review Board. A letter of approval to continue the study was obtained from the Chairman and Medical Director of 
Jimma University Medical Center and the Stroke Unit Coordinator. The data recorded from the patient file will be treated 
confidentially. Data extraction tools are coded in a way that excludes the display of names and other personal 
information. No reference is made in oral or written reports that could associate the participants with the study. The 
study was conducted in accordance with the principles set out in the Declaration of Helsinki.
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Results
Socio-Demographic Characteristics of Study Participants
There were 480 patients involved in the study. The mean age of the patients was 55.43±14.56 years. The mean age of patients 
who died was 55.11 ±15.36 years, and 55.51±14.40 years among those censored. The incidence of stroke was maximum, 224 
(46.67%) in the age group of 45–65. Male comprised 299 (62.29%) with a male-to-female ratio of 1.65:1 (Table 1).

Antecedent risk factors
In the study, 349 (72.71%) of the participants had a history of hypertension, while 94 (26.93%) were diagnosed with 
hypertension after admission for stroke. The mean duration of hypertension before stroke was 3 (IQR: 1–5) years. Of the 
255 (73.07%) hypertensive patients with pre-existing hypertension, 98 (38.58%) were taking antihypertensive medication 
upon arrival at the hospital. In addition, 42 (8.75%) had diabetes (Table 2).

Table 1 Socio-demographic and other related Characteristics of study participants

Variables Category Died N (%) Censored N (%) Total N (%)

Sex Male 51 (10.63) 248 (51.67) 299 (62.29)
Female 37 (7.71) 144 (30.00) 181 (37.71)

Age in years Mean ± SD 55.11 (15.36) 55.51 (14.39) 55.43 (14.56)
<45 25 (5.21) 77 (16.04) 102 (21.25)

45–65 34 (7.08) 190 (39.58) 224 (46.67)

>65 29 (6.04) 125 (26.04) 154 (32.08)

Residence Urban 42 (8.75) 153 (31.87) 195 (40.63)
Rural 46 (9.58) 239 (49.79) 285 (59.38)

Health insurance status Insured 21 (4.38) 88 (18.33) 109 (22.71)
Not insured 67 (13.96) 304 (63.33) 371 (77.29)

Region Amhara 1 (0.21) 1 (0.21) 2 (0.42)
Gambela 2 (0.42) 13 (2.71) 15 (3.13)

Oromia 71 (14.79) 331 (68.96) 402 (83.75)

SNNPRa 14 (2.92) 47 (9.79) 61 (12.71)

Abbreviation: aSNNPR, Southern Nation Nationalities and Peoples Region.

Table 2 Antecedent risk factors of study participants

Variables Category Died N (%) Censored N (%) Total N (%)

Hypertension Yes 65 (13.54) 284 (59.17) 349 (72.71)

Hypertension status New 18 (5.16) 76 (21.78) 94 (26.93)
Known 47 (13.47) 208 (59.60) 255 (73.07)

Diabetes Mellitus Yes 11 (2.29) 31 (6.46) 42 (8.75)

Alcoholconsumption (N=409) Yes 8 (1.67) 43 (8.96) 51 (10.63)

Smoking (N=303) Yes 8 (1.67) 21 (4.38) 29 (6.04)

Khat chewing (N=336) Yes 4 (0.83) 24 (5.00) 28 (5.83)

Coronary Heart Disease Yes 16 (3.33) 49 (10.21) 65 (13.54)

Cardiomyopathy Yes 7 (1.46) 25 (5.21) 32 (6.67)

RVHD Yes 9 (1.88) 19 (3.96) 28 (5.83)

Atrial Fibrillation Yes 38 (7.92) 108 (22.50) 146 (30.42)

(Continued)
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Neurological Factors
In this study, 262 (54.58%) of the participants suffered an ischemic stroke. In addition, 244 (50.83) patients had a GCS 
score of 13–15. In addition, the median time between stroke onset and hospital arrival was 24 (IQR 11–48) hours. Four 
hundred sixty-three (96.46%) of the strokes were sudden. On the other hand, 423 (88.13%) had the first stroke episode 
and the remaining 57 (11.88%) had the underlying condition of a previous/recurrent stroke (Table 3).

Table 2 (Continued). 

Variables Category Died N (%) Censored N (%) Total N (%)

HIV infection Yes 3 (0.63) 5 (1.04) 8 (1.67)

Contraceptive use Yes 1 (0.21) 8 (1.67) 9 (1.88)

Previous stroke Yes 11 (2.29) 42 (8.75) 53 (11.04)

Sickle cell diseases Yes 2 (0.42) 4 (0.83) 6 (1.25)

Other Yes 1 (0.21) 13 (2.71) 14 (2.92)

Infective meningitis Yes 13 (2.71) 20 (4.17) 33 (6.88)

Dyslipidemia Yes 12 (2.50) 21 (4.38) 33 (6.88)

Family History of stroke Yes 4 (0.83) 8 (1.67) 12 (2.50)

VTE* Yes 4 (0.84) 6 (1.26) 10 (2.09)

Oral anticoagulants Yes 4 (0.84) 7 (1.46) 11 (2.30)

Abbreviation: *VTE, Venous thromboembolism, RVHD- Rheumaticvalvularheart disease, other- such as dilated cardiomyopathy

Table 3 Neurological Factors of Adult Stroke Patients Admitted to JUMC

Variables Category Died N (%) Censored N (%) Total N (%)

Onset to arrival interval <24 hours 43 (8.96) 160 (33.33) 203 (42.29)
1–7days 44 (9.17) 219 (45.63) 263 (54.79)

>7days 1 (0.21) 13 (2.71) 14 (2.92)

Manner of occurrence Sudden 84 (17.50) 379 (78.96) 463 (96.46)
Insidious 4 (0.83) 13 (2.71) 17 (3.54)

Brain imaging done Yes 83 (17.29) 372 (77.50) 455 (94.79)

Episode of stroke First ever 80 (16.67) 343 (71.46) 423 (88.13)
Recurrent 8 (1.67) 49 (10.21) 57 (11.88)

Type of stroke Ischemic 43 (8.96) 219 (45.63) 262 (54.58)
SAH 1 (0.21) 34 (7.08) 35 (7.29)

ICH 44 (9.17) 139 (28.96) 183 (38.13)

Etiologic sub-types of IS (N=262) Cardio embolic 20 (7.63) 65 (24.81) 85 (32.44)
LAA 9 (3.44) 21 (8.02) 30 (11.45)

SAO 8 (3.05) 37 (14.12) 45 (17.18)

Undetermined 6 (2.29) 96 (36.6) 102 (38.9)

Causes of HS (N=218) HTN 32 (14.67) 107 (49.08) 139 (63.76)
VA 6 (2.75) 44 (20.18) 50 (22.94)

CAA 3 (1.40) 10 (4.58) 13 (5.96)

Anticoagulants 5 (2.29) 11 (5.04) 16 (7.34)

(Continued)
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Stroke Event Factors
On admission, 319 (66.46%) of the stroke patients had a systolic blood pressure of 140 mmHg, while 299 (62.29%) of 
them had a diastolic blood pressure of 90 mmHg. In addition, 289 (66.90) had a serum creatinine of 0.6 to 1.2 with 
a mean serum creatinine of 0.86 (IQR = 0.69–1.08) (Table 4).

Table 4 Stroke event factors among study participants

Variables Category Died, N (%) Censored, N (%) Total, N (%)

Systolic blood pressure <120 12 (2.50) 50 (10.42) 62 (12.92)
120–129 12 (2.50) 34 (7.08) 46 (9.58)
130–139 4 (0.83) 49 (10.21) 53 (11.04)

≥140 60 (12.50) 259 (53.96) 319 (66.46)

Diastolicblood pressure ≤59 0 5 (1.04) 5 (1.04)
60–80 29 (6.04) 113 (23.54) 142 (29.58)

81–89 5 (1.04) 29 (6.04) 34 (7.08)
≥90 54 (11.25) 245 (51.04) 299 (62.29)

Pulse rate Median± IQR 92 (80–104) 88 (78–96) 88 (79.5–98)
<60 4 (0.83) 9 (1.88) 13 (2.71)

60–100 53 (11.04) 306 (63.75) 359 (74.79)
>100 31 (6.46) 77 (16.04) 108 (22.50)

Respiratory rate Median ± IQR 24 (22–25) 22 (20–24) 22 (20–24)
(12–20) 1 (0.21) 22 (4.58) 23 (4.79)

>20 87 (18.13) 370 (77.08) 457 (95.21)

Temperature at arrival <36 6 (1.25) 20 (4.17) 26 (5.42)
36–37.1 62 (12.92) 317 (66.04) 379 (78.96)
>37.1 20 (4.17) 55 (11.46) 75 (15.63)

Hemoglobin (g/dl) Median ± IQR 14.75 (13.15–16) 14.4 (13.2 −15.7) 14.45 (13.215.8)
<11 8 (1.81) 23 (5.19) 31 (7.00)

(11–16) 61 (12.71) 306 (63.75) 367 (72.23)
>16 19 (3.96) 63 (13.13) 82 (17.08)

Total cholesterol level (N=195) Median ± IQR 163.2 (134.8 −188.2) 188.6 (126.58–210.3) 163.2 (132.8–191)
<200 17 (8.72) 142 (72.82) 159 (81.54)

200–239.9 8 (4.10) 17 (8.72) 25 (12.82)

≥240 3 (1.54) 8 (4.10) 11 (5.64)

Random blood sugar (N=399) Median ± IQR 136 (120–152) 127 (112–147) 128 (113–148)
<170 0 3 (0.75) 3 (0.75)

170–200 58 (14.54) 308 (77.19) 366 (91.73)

>200 9 (2.26) 21 (5.26) 30 (7.52)

(Continued)

Table 3 (Continued). 

Variables Category Died N (%) Censored N (%) Total N (%)

GCS score on admission <8 47 (9.79) 34 (7.08) 81 (16.88)

9–12 28 (5.83) 127 (26.46) 155 (32.29)
13–15 13 (2.71) 231 (48.13) 244 (50.83)

Abbreviation: IS, Ischemic stroke, SAH, subarachnoid hemorrhage; ICH, intra-cerebral hemorrhage; HTN, Hypertension; LAA, large 
artery atherosclerosis; SAO, small artery occlusion; CAA, cerebral amyloid angiopathy; HS, Hemorrhagic Stroke, GCS, Glasgow coma scale
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Hospital Complications of a Stroke
Two hundred forty-two (50.40%) people had a stroke complication in the hospital. Among these complications, the most 
common were increased intracranial pressure, aspiration pneumonia, and urinary tract infection, which were diagnosed in 
135 (28.13%), 127 (26.46%), and 46 (9.58%), respectively (Table 5).

Treatment Outcome
In the present study, 88 patients died on discharge from the hospital, representing an in-hospital mortality rate of 18.3%. 
The remainder were alive at discharge, with 319 (66.46%) being discharged on improvement and 9 (1.88%) going against 
medical advice at the request of the patient and/or the patient’s family (Figure 2).

Kaplan Meier survival curve indicating survival time in days among admitted patients (Figure 3).
Kaplan Meier cumulative hazard curve indicating number of days at risk among admitted patients in JUMC 

(Figure 4).

Table 4 (Continued). 

Variables Category Died, N (%) Censored, N (%) Total, N (%)

Serumcreatinine (mg/dl) (N=432) Median ± IQR 0.89 (0 0.69–1.12) 0.85 (0.69 −1.07) 0.86 (0.69–1.08)
<0.6 12 (2.78) 48 (11.11) 60 (13.89)

0.6–1.2 50 (11.57) 239 (55.32) 289 (66.90)

>1.2 16 (3.70) 67 (15.51) 83 (19.21)

Sodium(mmol/L) (N=278) Median± IQR 138 (134–141.5) 137 (134–139) 137 (134–140)
<135 16 (5.76) 72 (25.90) 88 (31.65)

135–145 37 (13.31) 133 (47.84) 170 (61.15)

>145 7 (2.52) 13 (4.68) 20 (7.19)

Potassium(mmol/L) (N=278) Median ± IQR 3.9 (3.54–4.225) 4 (3.58–4.31) 3.96 (3.58–4.27)
<3.5 12 (4.32) 48 (17.27) 60 (21.58)

3.5–5.0 44 (15.83) 152 (54.68) 196 (70.50)

>5.0 4 (1.44) 18 (6.47) 22 (7.91)

Chloride(mmol/L) (N=273) Median ± IQR 99.9 (96.35–104.45) 101.3 (97.64–106) 101 (97.1–105.7)
<98 23 (8.42) 54 (19.78) 77 (28.21)

98–106 27 (9.89) 103 (37.73) 130 (47.62)
>106 10 (3.66) 56 (20.51) 66 (24.18)

Length of hospital stay (in days) Median ± IQR 3 (2–8) 8 (5–12) 7 (4–11)

1–7 65 (13.54%) 159 (33.13) 224 (46.67)

7–14 10 (2.08) 161 (33.54) 171 (35.63)
≥14 13 (2.71) 72 (15.00) 85 (17.71)

Table 5 Hospital Complications Among Adult Stroke Patients Admitted to JUMC

Variables Category Died N (%) Censored N (%) Total N (%)

Stroke complication detected Yes 77 (16) 165 (34.4) 242 (50.4)
Aspiration pneumonia Yes 61 (12.71) 66 (13.75) 127 (26.46)

Increasedintracranial pressure Yes 63 (13.15) 72 (15.03) 135 (28.13)

Urinary tract infection Yes 6 (1.25) 40 (8.33) 46 (9.58)
Deep vein thrombosis Yes 3 (0.63) 15 (3.13) 18 (3.75)

Gastrointestinal bleeding Yes 2 (0.42) 12 (2.50) 14 (2.92)

Seizure Yes 9 (1.88) 14 (2.92) 23 (4.79)
Myocardial infarction Yes 3 (0.63) 11 (2.29) 14 (2.92)

Acute kidney injury Yes 8 (1.67) 33 (6.88) 41 (8.54)
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Predictors of Stroke
In the bi-variable Cox proportional hazards regression analysis, 14 variables (Glasgow coma scale at admission, aspiration 
pneumonia, type of stroke, atrial fibrillation, increased ICP, diabetes, vomiting, dyslipidemia, rheumatic valvular heart 
disease, seizure, the pulse rate and the respiration rate at hospital arrival, the presence of stroke complication, and patient’s 
age) were significant at p<0.25 and selected for multivariable cox proportional hazard model. In multivariable cox regression, 
only four variables were identified as the predictors of mortality: Glasgow coma scale≤8 (AHR=7.71), aspiration pneumonia 
(AHR=2.30), history of dyslipidemia (AHR=3.96) and increased ICP (AHR=4.27) (Table 6).

Figure 3 Overall survival probability of adult stroke patients admitted to JUMC.

66%
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Un improved

Referred

Figure 2 Treatment outcome of adult stroke patients admitted to JUMC.
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Discussion
The incidence of stroke mortality is 20.23per 1000 person-days in this study. The median survival time was 38 days. 
GCS score ≤ 8, dyslipidemia, aspiration pneumonia, and increased intracranial pressure were predictors of mortality. The 
mean age at which stroke occurs were 55.43±14.56 years, which was comparable to study done in different parts of 
Ethiopia,35,40–43 which indicates that, stroke is the most common disease affecting elder population. After adjusting for 

Figure 4 Cumulative Hazard of adult stroke patients admitted to JUMC.

Table 6 Bi-Variable and Multi-Variable Cox Proportional Hazard Model of Adult Stroke 
Patients Admitted to JUMC, from April 2017 to March 31/ 2022

Variables Category CHR p-value AHR 95% CI p-value

Age <45 1 1
45–65 1.50 0.125 1.43 0.80, 2.55 0.227

>65 1.26 0.366 1.18 0.66,2.10 0.577

Type of stroke IS 1 1
HS 1.31 0.209 0.85 0.51, 1.42 0.547

GCS score <8 13.8 <0.001 7.71 3.78,15.69 <0.001
9–12 3.11 0.001 1.86 0.90, 3.86 0.093

13–15 1 1

Stroke complication Yes 6.64 <0.001 1.04 0.43,2.56 0.925
No 1 1

(Continued)
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potential confounders, stroke patients aged >65 years old had an 18% higher hazard of death compared to those aged less 
than 45 years, even though there was no statistically significant difference in overall survival time between the age 
groups. However, study carried out in Northwest Ethiopia found that age over 65years was independent predictor of 
death from stroke.28,41

In our study, hemorrhagic stroke accounted for 45.42% of stroke patients, which is in line with study done at Tikur 
Anbessa specialized Hospital,27 Dessie referral hospital,44 and Mekele Ayder referral hospital.35 However, it is less than 
study conducted in Addis Ababa and Nigeria.40,45 The sample size difference may be the reason for the discrepancy. 
However, the findings were higher than study conducted in Iran.46 The possible explanation could be due to the high 
magnitude of hypertension in Africa, and the majority of patients in our study (72.4%) were not adherent to their 
prescribed anti-hypertensive drugs, all of which contribute to the high incidence of hemorrhagic stroke. According to 
research done in Mekele, the cardio-embolic subtype for ischemic stroke was the most frequently detected,38 which is in 
line with our finding.

The present study revealed, 18.33% of patients died from stroke which is comparable to the proportion reported in 
other parts of Ethiopia;27,47 however, it is higher than study done at Debre Markos referral hospital and Ambo University 
referral hospital, 8.6%,16.2% respectively.48,49 However, it is lower when compared to study conducted in Felege Hiwot 
referral hospital (15.2%),28 Ayder hospital (12%)35 and Tikur Anbessa specialized hospital.40 Deviations in the sample 
size, the characteristics of the study population, the composition of the study population, the study design and the study 
areas can be the reason for deviations in the mortality proportions. On the other hand, it is lower than the study conducted 
in Democratic Republic of Congo and Uganda which were 31.7% and 31% respectively.50,51 The study in Congo was 

Table 6 (Continued). 

Variables Category CHR p-value AHR 95% CI p-value

PR <60 2.41 0.09 1.82 0.61,5.39 0.281
60–100 1 1

>100 2.14 0.001 1.34 0.83,2.17 0.233

RR 120–20 1 1
>20 6.18 0.071 4.44 0.57,34.39 0.154

Atrial Fibrillation Yes 1 1
No 0.59 0.016 0.65 0.40,1.06 0.073

Aspiration pneumonia Yes 6.41 <0.001 2.30 1.23,4.26 0.008
No 1 1

Increased ICP Yes 7.68 <0.001 4.27 2.33,7.81 <0.001
No 1 1

Diabetes Mellitus Yes 1 1
No 0.59 0.102 0.59 0.29,1.21 0.152

Vomiting Yes 1 1
No 0.56 0.007 0.84 0.52,1.38 0.500

Dyslipidemia Yes 2.81 0.009 3.96 2.04,7.69 <0.001
No 1 1

Seizure Yes 1 1
No 0.48 0.038 1.69 0.75,3.80 0.209

RVHD Yes 1 1

No 0.66 0.245 0.48 0.22,1.04 0.06

Abbreviation: GCS, Glasgow coma scale; IS, Ischemic stroke; HS, Hemorrhagic Stroke; ICP, Intra-Cranial Pressure; 
RVHD, Rheumatic Valvular Heart Disease; PR, Pulse rate; RR, Respiratory rate.
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conducted at a multicenter, while the lower unit health facility may not have standard laboratory testing. This disparity in 
treatment facilities may be the possible cause of the discrepancy. On the other hand, the difference in study design, 
sample size and inclusion criteria could be the possible reason for being lower than the study conducted in Uganda. 
Furthermore, we found that the median survival time was 38 days, lower compared to the study conducted in northern 
Ethiopia which was 48 days.38 According to this study, the probability of survival at 7 days, 14 days, 30 days and 42 days 
was 85.2%, 79.5%, 60.8% and 32.7%, respectively. However, the 30-day survival probability is slightly lower than in 
previous studies.38,43 A study in southern Nigeria reported that the case fatality rate at 7 days, 14 days, and 30 days was 
22.2%, 25.5%, and 30.8%; which is higher for 7 days and 14 days and lower for 30 days.45

In this study, we found no significant difference in survival time between male and female, which is in line with previous 
studies conducted in Ethiopia.28,38 Furthermore, we found that there was no significant difference in survival time between 
hemorrhagic and ischemic types of stroke and this finding is in line with previous studies done in Ethiopia.38

At a given instant of time during the follow-up period, stroke patients who had a GCS score of ≤ 8 were 7.71 times 
more likely to die as compared to those with a GCS score of 13–15, adjusting for other variables. This finding is 
consistent with study conducted in other parts of Ethiopia,28,38 Nigeria,52 Sierra Leone53 and Uganda.50 Patients with 
poor GCS scores are more likely to die, typically because of complications such as aspiration pneumonia and intracranial 
pressure. This might imply that, patients with poor GCS scores require more immediate care and managing of underlying 
complications.

At any particular point in time during the follow-up period, the hazard of death among adult stroke patients who had 
aspiration pneumonia complications was 2.3 times higher than those who had no it. Which is in line with a study on tertiary 
referral in the east of England and Sierra Leon.50,54 Stroke patients with aspiration pneumonia are usually at increased risk 
of respiratory infection. This might imply that stroke patients with a history of dysphagia need close follow-up.

Moreover, it was identified that an adult stroke patient with a history of dyslipidemia died at hazard ratio of 3.96 times 
at all follow-up periods as compared to those who did not have, which is consistent with the study conducted in 
Mekele,38 which shows there is a significant difference in survival time of patients who had borderline cholesterol had 
four times higher risk of death compared to with normal cholesterol level.

At any particular time during the follow-up period, the hazard of death among patients having the complication of 
raised intracranial pressure was 4.27 times higher than those who did not. Increased intracranial pressure increases the 
hazard of death of stroke patients mainly since it results in lower cerebral perfusion pressure, cerebral ischemia, 
herniation of brain stem, and other important structures. Therefore, stoke patients with elevated ICP must be recognized 
as soon as possible to monitor it and should begin therapies early.

In our study, there is no statistically significant difference in survival time among types of stroke. However, the hazard 
of death among hemorrhagic stroke patients is 15% lower than patients who had an ischemic stroke, which agree with 
study done in Ethiopia,38 Kazakhstan.55

Limitations of the Study
It is a referral hospital-based study rather than a population-based study, thus selection (referral bias) may occur because 
severe cases may have died before reaching the hospital or mild cases may have not reported to the hospital, it focused on 
all ischemic and intra cerebral hemorrhage but there may be difference between lacunar and non-lacunar stroke, because 
the pathophysiology, prognosis and clinical features of lacunar strokes are different from other acute cerebrovascular 
diseases.56

Conclusion and Recommendations
The mortality rate in adult stroke patients enrolled in JUMC was higher in the first and second weeks than in the previous 
studies. A GCS score ≤8, increased intracranial pressure, history of dyslipidemia, and aspiration pneumonia were 
independent predictors of stroke mortality. Therefore, careful follow-up and early detection of stroke complications is 
recommended in unconscious patients. In addition, policymakers and affected bodies should develop appropriate 
strategies to counteract the changeable risk factors. We recommend that, prospective cohort study by taking in to 
consideration other classification of stroke for future researchers.
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