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ABSTRACT 

Introduction: Stroke is one of the commonest non communicable disease types that have a great 

public health impact both in developed and developing countries. However, in Ethiopia, the long 

term survival status of stroke patients was not well understood. 

Objective: This study was aimed to assess survival status and predictors of mortality among 

stroke patient at Felege hiwot comprehensive specialized hospital (FHCSH) from September 1, 

2014 to August 31, 2019 Bahirdar, North West Ethiopia.  

Methods and materials:  an institutional based retrospective cohort study was conducted among 

368 registered stroke patients between September1, 2014 and August 31, 2019,and simple 

random sampling technique were used. Kaplan–Meier used to estimate survival rate with log 

rank test, to compare hazard of death covariate and both bi-variable and multivariable Cox 

regression analysis was conducted to identify predictors of mortality. Association was 

summarized using adjusted hazard ratio (AHR), and statistical significances were declared at 

95% confidence interval (CI) and P-value < 0.05. 

Result: Of the368 stroke patients who were included in the analysis, 56 (15.2%) were died, and 

312 (84.8%) were right censored. The overall survival rate was 72.2% at 51 months follow-up 

with median survival time of 0.26 months. Age greater than 65 (AHR= 6.31, 95% CI 1.75-

22.74), patients body temperature >37.1 degree centigrade (AHR = 7.14, 95% CI: 2.76-18.5), 

potassium level below <3.5 mmol/l (AHR =6.82, 95% CI: 1.9-23.53) and creatinine level >1.2 

mg/dl (AHR = 7.85, 95% CI: 2.7-22.6), were the predictors of mortality. 

Conclusion and Recommendation age greater than 65 years, body temperature above 

37.1degree centigrade, potassium level less than3.5 mmol/l, and Creatinine greater than1.2 mg/dl 

after admission. Therefore, interventions to reduce further mortality should focus in stroke 

patient. 

Key words: stroke, survival status, predictors, mortality, Ethiopia. 
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1. INTRODUCTION 

1.1. Background  

Stroke was first introduced into medicine by William Cole in 1689. Before Cole, Hippocrates circa 

in 400 BC used the term “apoplexy” to describe very acute none traumatic brain injuries (1). 

Currently American heart association update definition of Stroke known in medical terms as a range 

of disorders including ischemic stroke (IS), silent central nervous system (CNS) infarction, intra-

cerebral hemorrhage (ICH), silent cerebral hemorrhage, subarachnoid hemorrhage (SAH), cerebral 

venous thrombosis (2). According to world health organization (WHO) (introduced in 1970) stroke 

is defined as rapidly developing clinical signs of focal (or global) disturbance of cerebral functions, 

lasting more than 24 hours or leading to death, with no apparent cause other than that of vascular 

origin (3). New term introduced in Amharic for stroke by 2019 “ye-Angol Tikat ”or BRAIN 

ATACK (4). 

 Generally stroke can be  classified either ischemic stroke, where there is a sudden blockage of a 

blood vessel, or hemorrhagic stroke, where there is a leakage of blood out of the vessel, both of these 

results the blood supply to the brain is interrupted or reduced (2, 3, 5). Facial palsy cognitive 

impairment, hemiplegia, loss of consciousness  and loss of vision are key signs and symptoms of 

stroke (6, 7). Ischemic stroke ranks the highest with respect to survive among stroke subtypes (5, 8-

12).Whereas mortality was lower for cases of hemorrhagic stroke than ischemic  (13). Stroke is a 

multi-factorial disease where many determinants have been described, these determinants which lead 

to stroke are hypertension, diabetics, heart failure, human immune virus (HIV) (14-20) and elevated 

red blood cells (RBC) (21). 

 A study reported short-, intermediate-, and long-term  survival following stroke and predictors 

affecting it in different parts of the world, including the Global burden of disease report (GBD,2017) 

(22), European countries (9, 23, 24), the united states of America (USA) (25-27) and Australia (28), 

Africa including Ethiopia (6, 20, 29-31). Age, gender, type and severity of the stroke, history of 

previous stroke, diabetes, hypertension and heart disease are among predictors of mortality following 

a stroke. 
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1.2. Statement of the problem 

 Stroke is a major cause of neurological morbidity and mortality. Stroke is the second leading cause 

of mortality after ischemic heart disease and disability worldwide. In 2017 GBD report, globally 5·5 

million deaths and 132 million are left permanently disabled related to stroke (22, 38, 39). And it is 

projected to remain so by 2030 (40). 

In Asia the  causes of death due to stroke were  (41.2%) (32), as well as stroke mortality in Europe  

accounts (19%) patients died (41), and in Australia (14.9%) of the stroke admission were died  (8). 

In 2017compared to higher income country’s ( HICs ) stroke prevalence at younger ages is higher in 

low income country’s (LICs) (15.7% vs. 21.8% ) before age 65 years (22). 

The burden of stroke is likely remaining too high in Africa and registered (29% to 84%) stroke-

related death and 14.3% of disabled (30, 33, 38). Stroke incidences has decreased in most regions 

but increased in east Asia and sub-Saharan Africa (39, 42). Population based studies in Africa, 

reporting shows prevalence rates of stroke survivors ranging from 15 per 100 000 in Ethiopia to 963 

per 100 000 in Egypt and 1460 per 100 000 in the Niger Delta region (43).  

 Stroke, can induce sudden death of million number of brain cells due to lack of oxygen when the 

blood flow to the brain is lost by blockage or rupture of an artery to the brain, is also a leading cause 

of 12.4% to 42.9% of depression among stroke survivors (6, 44). That often occurs with stroke and 

causes unwanted emotional and physical reactions. This is very common after stroke or may be 

worsened in someone who had depression before the stroke.  

Africa appears to be the global capital of the stroke, every minute, at least 6 Africans develop stroke. 

Global estimates suggest that Africa has the highest incidence age-standardized incidence 316 

per100, 000persons/year. Highest prevalence age-adjusted prevalence of up to 14.6 /1000 people and 

highest case fatality up to 43% at 1 month and 84% at 3 years from stroke (38).  

Medical complications are common following stroke and are seen in  16.5% to 27.6% of Brain 

edema (45, 46), Speech alteration 22.9%, bedsores 3.5%, deep venous thrombosis (DVT) 4.1% 

because of immobility from stroke (6), increased intracranial pressure (16.5%_26.1%) infection 

5.9%-21.1% and Seizure (6, 46, 47). Post-stroke patients also experience (10.6%_26.9% ) 

pneumonia during the acute period of hospital (6, 46, 48), and leading to higher mortality (6, 49).The 



   
 
   

 

3 
 

frequency of dysphagia in post stroke patients reaches 56% to 76% (50), which leads to higher 

mortality rates.  

In Ethiopia, non-communicable diseases (NCDs) cause 42% of deaths including stroke, of which 

27% are premature deaths before 70 years of age (51).The burden of stroke in Ethiopia is likely to 

increase and become the reason for 7.5% to 19.3% of hospital admission was due to stroke (5, 6, 10, 

16, 52), of this approximately (11% to 42.8%) of death in Ethiopia in (2014-2019) were caused by 

stroke (5, 6, 10, 13, 15, 30, 46, 53-58). According to (WHO) report shows Stroke deaths in Ethiopia 

reached 28,320 (4.71%) the total deaths (WHO,2014) ranks Ethiopia 107 in the world (59) and rise 

to  39,571 (6.23%) of total deaths (WHO,2017) (60), which is the second leading cause of death.  

Stroke has also great impact on economy, over the period 2011-2030, the total lost output from the  

NCD including stroke is projected to be nearly 47 trillion  dollar in the globe (61).To manage stroke 

patients, there are several barriers in low middle income country’s (LMICs) including Ethiopia to 

low survival rates after  stroke have been attributed by limited stroke units, limited availability of 

resources, shortage of adequately trained man power, stroke prevention and treatment, Shortage of 

essential drugs, diagnostic facilities and lack of treatment guidelines are major challenges (30, 43, 

51, 62). 

However, gaps remain exist concerning the Long term survival status of stroke patients and 

predictors of mortality in our country (7). Besides to this the major determining factors for poor 

treatment outcomes are not well understood particularly in Felegehiwot compeherensive specialized 

Hospital (FHCSH) of Amhara region. This study includes variables those were not been done by the 

previous study like electrolyte, complete blood count, vital sign. The aim of this study is to assess 

survival status and its predictors of mortality in hospitalized stroke patients at (FHCSH).  
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2. LITERATURE REVIEW 

2.1. Survival of stroke patient 

 (3).The study in Kaunas (Lithuania) city (2019), (79.2%) of stroke patients survived 1 year and 

(70.4%) survived 5 years (9). Similar retrospective cohort study In France ischemic stroke patients, 

survival was 82% at 1 year and decreased to 62% at 10 years. In hemorrhagic stroke  patients, 

survival was 56% and 42% at 1 and 10 years, respectively (24). A study in England shows 19.0% of 

mortality were at 30 days and 44.0% at 6 months (27),  the rate was higher than the study in Iran, the 

mortality rates of stroke in 6-month, 1-year, and 2-years follow-up periods were 31.6%, 34.5%, and 

38%, respectively (12) , as well as study in Parakou, the mortality rate was 10.1% at 3 months, 

11.7% at 6 months, 15.4% at 1 year, 21.5% at 3 years, and 23.5% at 5 years (31). 

 Different survey evidences in sub-Saharan Africa countries indicated that survival of stroke was 

decreasing. A meta-analysis and systematic review, the 30-day and in-hospital mortality were found 

to be 18% (30). Other studies in Nigeria  and Rwanda  shows  a three year  and 1 year follow-up, 25 

% and 39% survived respectively (33, 63). This rate is lower than that of  (58.3%) survived at 1 year 

conducted (2017) at Kenya (29). 

 

 Studies in Jimma (2017) among 116 study patients, at 30-day and 60-day follow-up, (69.8%) and, 

(58.6%) patients were survive  respectively (58). The rate was lower than that of (88.6%) survival 

compared to study in Kenya by a 28 days follow-up from total of 719 patients (29). Likewise a 

retrospective cohort study at FHCSH in (2017) among 232 ischemic stroke patients who started 

treatment between September 2014 and August 2016, shows (29.74%) died and the remaining 

(70.26%) , were censored at the end of follow-up period (56). This was higher than with ischemic 

stroke patients in-hospital case fatality rate of (12.5%) patients died study conducted (2017) at 

Gondar University Hospital (57). 
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2.2. Predictors associated with the mortality of stroke patients  

2.2.1 .Sociodemographic factors   

There is growing literature examining sex differences in disease epidemiology and survival 

including stroke. Stroke mortality rate was higher among men than women, the  5-years survival rate 

of stroke in women was significantly higher as compared with that in men ( (9). Other study in Iran  

(2017) male gender  were associated with greater risk of death  (32). which is similar with the study 

conducted at united states ,among adults who survived ≥30 days posts stroke (25), and GBD (2017) 

report (39) as well as in Parakou ( 2018) and Iran, being male were  high risk to die (31).  

On the contrary a meta-analysis of  data in the instruct (International Stroke outcomes study) 

mortality was greater for women than men at 1 year and 5 years follow up period (28). Whereas  

studies in France stroke registry from 1987 to 2016  (24), and study in Ethiopia at  Addis Ababa 

(13), Shashemene (2017) (64), FHCSH (2019) (56), and Jimma  (53, 58) show that sex has no 

significant factors  on stroke survival. 

 Age is the main mortality predictors after stroke. Studies (25, 65), and regional hospital Stroke 

register in United Kingdom, shows mortality was independently associated with  older age (27) . 

Similar study in Parakou shows (31), in mortality were associated with age (31), and two Study of 

Stroke in Iran (12, 32), and in Lithuania (2019) studies (9), and in France (24), the older age were 

associated with lower  survival rate after  stroke.  

A prospective study at Kenya’s referral hospitals from February 2015 to January 2016 and followed 

up for 1 year from a total of 719 patients, increasing age the risk of death were increased the hazard 

of mortality by 1.8% (29). In Ethiopia similar study (53, 55, 56) shows older than 50 years of age 

were associated with greater risk of death which is similar with the study done at Tikur Anbesa 

Specialized hospital (2018), younger adults had 8.587 higher chances to improve free off 

complications than older adults (6).  
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2.2.2. Comorbidity 

Multi morbidity is common in stroke patients and is associated with mortality. GBD report 2017 

shows, hypertension was the leading modifiable predictor of stroke mortality (22). Similarly a m eta-

analysis /systematic review study and five-year a population-based study of stroke in the middle Iran 

shows hypertension and atrial fibrillation  was found to be an important risk factor for mortality 

secondary to stroke (30, 32). This finding is the same with a study finding of a systematic review of 

clinical variables and genetic risk factors associated with the acute outcome of stroke (66). Similarly 

other study in Parakou shows history of hypertension was Predictors of mortality  (31). 

 In Iran ,two-year mortality rate following the stroke diabetes were a predictor of mortality  (12), on 

the same way, diabetes (65), and myocardial infarction were found to have lower  survival rate after 

stroke (9). Likewise study (6, 15, 66, 67) shows atrial fibrillation has an association for poor 

outcome. On the contrary study (68) indicated that there was no significant relation between 

comorbid conditions and in hospital mortality. 

Other study’s in Ethiopia  Diabetic mellitus (DM) is significantly associated with death of stroke 

patients and hypertensive patients had a 1.45 times lower to improve (6, 56) as well as heart disease 

were significantly associated with the mortality of adult ischemic stroke patients (16, 56). Likewise 

elevated serum creatinine, was associated with a statistically significant increase of in-hospital 

mortality of ischemic stroke patients (57). However, other study in Ethiopia revealed that 

comorbidity has no association to death (53, 64).  
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2.2.3. Stroke related clinical factors 

The number of global deaths due to ischemic stroke was lower than the number due to hemorrhagic 

stroke (39), which is similar to report from a higher case fatality rate due to hemorrhagic stroke 

compared to ischemic stroke in Iran (12), in UK (27), and in Ethiopia (5, 10) mortality was 

independently associated   hemorrhagic stroke. However in Ethiopia (6, 57) Study shows death rate 

of ischemic stroke was higher than hemorrhagic stroke. But other study’s  in Ethiopia asserted that 

there was no significant relation between type of stroke and in hospital mortality (33, 64).  

Alteration of platelet distribution is associated with higher unfavorable functional outcome for stroke 

patient and increased mortality. Study in china by 2016, shows patients in the top  platelets quintile 

(249–450 × 10
9
/L) presented with increased risk of mortality, while patients in the lowest PC 

quintile (100–155 × 10
9
/L) had higher risk of poor functional outcome and elevated red blood  cell  

was associated with increased mortality (21, 69). Which is similar with the study in Tanzania a 

condition of high platelet count in the blood (thrombocytosis>450,000 cell/ul), leukocytosis (white 

cell  count above the normal range in the blood   and fever (a body temperature above the normal 

range) were independent predictors of mortality (70). which is similar with the systematic review 

study (66), leukocytosis were the predictors of mortality. 

Elevated red blood cell distribution is associated with higher unfavorable functional outcome, and 

increased mortality. A meat analysis study (2019) shows, elevated hemoglobin as well as anemia on 

admission was found to be associated with an increased risk of mortality in both ischemic stroke and 

hemorrhagic stroke (71).  

Medical and neurologic complications of acute stroke adversely impact patient outcome. 

Complications after stroke are common and are major factors contributing to mortality. Study from a 

regional hospital stroke register in United Kingdome shows, dementia was independently 

associated with mortality ( p < 0.001) (27). Pneumonia after stroke is common and it leads to 

predictors of mortality (49). Other study in Ethiopia shows Glasgow coma scale (GCS)<12, (5, 13), 

seizure (5), post stroke pneumonia (6) was significantly associated with mortality related to stroke.  

Other two Study’s in Jimma university hospital (2017) shows people with who had developed brain 

edema/ increased intracranial pressure (ICP) during hospitalization was more than of in hospital 

mortality with those patients without brain edema (10, 58). On the other hand  study in Finland (72), 
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in Ethiopia (54, 56), shows Patients who had a previous history of stroke showing a statistically 

significant association to mortality. 

Patients who had a chief complaint of hemiplegia were 0.75 times less likely to have poor treatment 

outcome than other complaints (53). On the other corner hemiparesis during the initial hospital 

admission was  significantly associated with poor treatment outcome (6, 64). Elevated serum 

creatinine was associated with a statistically significant increase of in-hospital mortality (57, 73). 

Likewise study shows  hyperglycemia was increased risk of mortality (66, 74).  

Electrolyte disturbances are quite common problem after acute stroke and have negative impact on 

patient outcome (34). An observational hospital based study in  Nilratan Sircar medical College and 

hospital, Kolkata 2015, shows  stroke patient with hypernatremia were died and patient with 

hypokalemia with stroke, died and p value was statististically significant (35). 

Length of hospital stay was correlated to patient hospital mortality (49).  Study at Kenya (2016) and 

Nekemt (2017) asserted that Patients duration of hospital stay greater than 5 days  has significant  

associated with mortality and poor outcome respectively  (29, 46). whereas study in Tikur Anbesa 

Specialized hospital (2015) revealed that, death rate was significantly higher for those who stayed 

relatively less than 7 days duration in the hospital  (13), but study’s Addis Ababa (2018), Gondar 

(2019) and Shashemene (2018) (6, 57, 64) shows length of hospital stay has no association to poor 

outcome respectively. 
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2.2.4. Stroke management related factors 

 The survival time was better in the group of patients managed early, The median time from 

symptom onset to hospital admission showed significant association, to mortality (34). The 

prospective study in Uganda shows patients presented not early to hospital greater  than  that of 

AHA/ASA recommendation (less than three hours) (33),were independently associated with 

mortality. The modality of referral to the hospital has implications for triage evaluation and 

treatment of patients with stroke. A study in Mexico asserted that life lost by stroke is higher in 

patients received treatment from public health institution than in private health institution  (75).   

The nurse has essential roles in helping stroke patients return to daily life activities with utilization 

of their remaining physical and Functional abilities. The study results in Egypt asserted that the 

implementation of nursing care strategies of stroke is successful in improving their physical and 

functional status and consequently their quality of life (76), likewise  study in Tikur anbesa 

specialized hospital (2018) Patients who get bedside physiotherapy, frequent positioning and early 

mobilized has makes the patient higher chance to improve without complication (6). The AHA/ASA 

recommends starting all patients with stroke and atrial fibrillation on anticoagulation, unless no 

contraindication is recommended (34). 

To have good outcome of stroke patient have to CT scan early. However study in Jimma University 

(2017), shows the median time to CT scan imaging after hospital arrival was 4 days. Of the total 

patients with stroke confirmed by CT scan, 34.4 % were scanned within 3 days of hospital arrival, 

50.8% between 3 days and 7 days, and 13.1% between 7 days and 14 days. Only 1 patient had CT 

scan 2 weeks after the hospital arrival (77). However, this is much higher than from the AHA/ASA 

set for the management of stroke time to have CT-Scan which is < 25 minutes (34). 
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2.3. Significance of the Study  

Stroke is one of the commonest causes of morbidity and mortality among non-communicable 

diseases. Its occurrence has been significantly increasing in Sub Saharan Africa including Ethiopia. 

Therefore; the result of this study will give information on survival status and predictors of mortality 

on stroke patients in the study area. This helps to Amhara regional heath bureau to get information 

about impact of stroke in the community and to plan necessary measures to solve the problem. 

The results of this study will enable clinicians to improve the management and clinical care of stroke 

patients. Furthermore, identifying predictors of mortality after acute stroke is of paramount 

importance for clinicians, so that specific therapies and management strategies can be applied to 

patients at high risk of dying with a consequent reduction in stroke mortality and disability.  

Accurate information about the long-term prognosis after stroke is important to the patient and 

family and helps the stroke team to set appropriate goals, balance the potential risks and benefits of 

treatment options, develop a treatment and discharge plan, and make rationing decisions if resources 

are limited. 

This study will have a tremendous influence on current and future professional nursing practice, thus 

rendering it an essential component of the educational process. This research is critical to the nursing 

profession and is necessary for continuing advancements that promote optimal nursing care by 

identifying good application process. The information generated from the study will give 

information for other researchers to conduct similar study in different areas of Ethiopia. 

2.4. Conceptual frame work   

Conceptual framework develops after reviewing different literatures describes the relationship of 

independent variables and dependent variables. Independent variables influence the survival status of 

stroke patient directly or indirectly (figure1). 
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Figure 1: Conceptual frame work survival status and predictors of mortality among Stroke 

patient admitted at FHCSH Bahirdar, North West Ethiopia 

Source: adapted and modified from Ayehu Kasaw (2018) conceptual framework (6). 
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3. OBJECTIVES 

3.1. General Objective 

To assess survival status and predictors of mortality among stroke patient admitted to FHCSH from 

September1, 2014 to August31, 2019 Bahirdar, North West Ethiopia, 2020. 

3.2. Specific Objectives  

 To determine the survival status of stroke patients admitted to FHCSH. 

 To identify the predictors of stroke patient mortality admitted to FHCSH. 
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4. METHODS AND MATERIALS 

4.1. Study Area  

This study was conducted in the Bahirdar town; at FHCSH Northwest of Ethiopia which is 565 

kilometer far from Addis Ababa. Based on the 2007 Census conducted by the Central Statistical 

Agency of Ethiopia (CSA), Bahir Dar city  had a total population of 221,991, of whom 108,456 are 

men and 113,535 women (78). Felege Hiwot Hospital is a comprehensive Specialized Hospital to 

Amhara Regional State and found in Bahir Dar town, capital city of the Amhara Regional State, 

Western Ethiopia. In addition to serve the patient currently, the hospital is also serving as a teaching 

hospital to Bahir Dar University and for different private health Science College. The city has one 

comprehensive specialized, one specialized Hospital, one primary public hospital and four private 

hospitals. 

                                Bahirdar  

 

 

             Figure 2: Bahirdar city with in Ethiopia map 

 

 

 

 

https://en.wikipedia.org/wiki/Central_Statistical_Agency_(Ethiopia)
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4.2. Study Period 

This study was conducted From February 26/2020 to March 25/2020 

4.3. Study Design 

Institution based retrospective cohort study design was conducted to assess the survival status and 

predictors of mortality among stroke patient at FHCSH.  

4.4. Source and Study Population 

4.4.1. Source Population 

All medical records of stroke patients in FHCSH admitted to medical department. 

4.4.2. Study Population 

All medical records of stroke patient confirmed with imaging by CT/MRI from September 1, 2014 to 

August 31, 2019 and which fulfill the inclusion criteria.                           

4.5. Inclusion and Exclusion Criteria 

4.5.1. Inclusion Criteria 

All patients age greater or equal to 15 years old diagnosis with stroke  

Charts of stroke patients with CT scan/MRI confirmations  

4.5.2. Exclusion criteria 

Patient’s with unknown status of discharge between September1, 2014 to August31, 2019. 

Incomplete and missing stroke patient chart record between September1, 2014 to August 31, 2019 

during data collection period were excluded. 
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4.6. Sample Size Determination and Sampling procedures 

4.6.1. Sample Size Determination  

Sample size calculation for the survival status and predictors of mortality among stroke patients at 

FHCSH, determined by the following consideration using two sided significance level of 5 percent 

and 80 percent power.  

 𝑆𝑡𝑒𝑝 1, 𝑀 =  
(𝑧𝑎

2⁄ +𝑧𝛽)2

𝜃2П(1−П)
 

Were - M is number of expected events (death) 

- 𝑧 𝑎
2⁄  is the significance level two sides (5% the value is 1.96) 

- 𝑧𝛽 is the value of 80% power (0.842) 

- 𝜃 is logarithm of the hazard ratio (4.93) (Fekadu, et al, 2019). 

- П is the fraction of subjects allocated to the first group (by general cohort study expected ratio of 1 

to 1 exposed-non exposed ratio) 

𝑚 =  
(1.96 + 0.84)2

(log(4.93))2 0.5 × 0.5
 =  66 

 step 2, n =  
M

p(event)
 

Where – n is the number of subjects to be followed, M is the number of events (66) and P is the over 

all probability of an event (death) at the end of the study (21.6%) (Fekadu, et al, 2019)(10). 

𝑛 =
𝑀

𝑝(𝑒𝑣𝑒𝑛𝑡)
 =  

66

0.216
= 306 
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 Sample size calculation using Stata version 13 by considering the following assumptions:  

confidence level 95%, power 80% and exposed to unexposed ratio of 1:1 by general cohort study, 

standard deviation and correlation of covariates 0.5 and 0 respectively. See Table 1 below for the 

detailed summary of sample size calculation. 

Table 1 sample size calculation 

Variables           Hazard of death Proportion of 

withdrawals 

Probability 

event 

observed 

Calculated 

sample size 

Reference  

Null 

hypothesis 

Alternative 

hypothesis 

Urine/ bladder 

incontinence 

No (1) Yes (3.48) 0.11 0.216 106 (Fekadu et 

al., 2019). 

Ways of stroke 

diagnosis  

Imaging 

(1) 

Clinically 

(4.93)  

0.11   0.216 64 (Fekadu et 

al., 2019). 

Admission GCS >12 (1) <12 (9.29) 0.00001  0.23  28 (Mamushet  

et al., 2015) 

Duration of 

hospital stay 

>7days (1) <7day 

(10.08) 

0.00001  0.23  26 (Mamushet  

et al., 2015) 

Structural 

heart disease 

No (1)  Yes (2.31) 0.00001 0.2974 151 (Kassie  et 

al., 2019) 

previous history 

of ischemic stroke 

No (1) Yes (1.84) 0.00001 0.2974 284 (Kassie  et 

al., 2019) 

 

Based on the above calculation the sample size calculated for the objective one is higher, taking it 

and by adding 20% lost follow-up the final sample size was 368. 
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4.6.2. Sampling procedure 

 To select stroke patients from FHCSH, over 15 years of age were identified from. The lists of stroke 

patients registered in each year were taken from the registration book .Five year registered stroke 

confirmed with imaging by CT/MRI was included in this study. Then study participants were 

selected by simple random sampling technique with lottery method as shown below.   

Figure 3: Schematic presentation of sampling procedure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survival status and predictors of mortality among stroke patient at Felege hiwot comprehensive 

specialized hospital, Bahirdar, North West Ethiopia, 2020  

 

List of all five year stroke 

patients admitted at FHCSH 

from September 1, 2014 to 

August 31, 2019 on the 

registration book 

 

368 patients used as final 

sample population by using 

simple random sampling  

Exclusions;- 

 Patients discharged with un 

known status 

 Stroke patient diagnosis with 

clinically 

 Stroke patient age less than or 

equal to 15 years old 
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4.7. Data Collection Method 

4.7.1. Data collection instrument and collectors 

Data were collected from patient’s medical record by using data collection check list. The checklist 

was adapted from previous research (Sennay A. Gebremariam a, Hannah S.2014, Ayehu Kasaw 

2018) and The WHO STEP wise approach to stroke surveillance (6, 47, 79) respectively and from 

different literature results (35, 57, 80). Data were gathered from records of stroke patient registry 

from September 1, 2014 years to August 31, 2019 confirmed with imaging CT/MRI. Information 

was identified from patients medical chart, vital sign, lab results (blood glucose level, electrolyte 

level, creatinine, complete blood count), comorbidity, type of stroke,  clinical presentation, GCS at 

baseline, length of hospital stay was calculated as the time gap from the patient admission to hospital 

until discharged or died in the hospital, nursing care provided, time to have CT-scan, and all the co-

morbidities and medical complications were defined according to the AHA/ASA stroke  

management protocol (34). Death ascertainment was based on physician duty note along with 

suspected immediate causes of death from patient chart. Before the actual data collection three BSc 

nurses (2 data collectors and 1 supervisor) who have experience of working on the medical ward 

were recruited and trained on data collection procedure for one day.  

4.7.2. Data quality assurance 

Prior to data collection the adapted data extraction tool was evaluated by experienced researchers. 

Two weeks before data collection, patients enrolled in 2014 and 2019, chart cross-check was done 

by taking 19 (5%) reviewing stroke patient chart with the check list at FHCSH, to check the recorded 

variables. As a result, some unrecorded variables were reduced from the data extraction tool. Data 

collectors and supervisor were trained for one day of duration by principal investigator. The training 

was focused on introducing the data collection tools, the duration (initial and end) of the data 

collection period, how to access records and approach each item in the patients records, wise use of 

time and data handling. During the data collection time close supervision and monitoring was made 

by supervisor to insure the quality of the data. Finally the collected data was checked, cleaned and 

compiled by the investigator.  
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4.8. Study variables 

4.8.1. Dependent variable 

Time to death 

4.8.2. Independent variables 

Socio demographic variables: -Sex, age 

Stroke related clinical factors: -sodium (Na), potassium (K),Creatinine(Cr ) level, random blood 

glucose level (RBS),white blood cells (WBC), red blood cells (RBC) and platelets (PL), types of 

stroke:-Ischemic stroke, hemorrhagic stroke, GCS level, Previous stroke, Family history, length of 

hospital status, Clinical presentation, pulse rate, blood Pressure, respiratory rate, body temperature, 

oxygen saturation. 

Stroke management related factors: -time to have CT-scan, nursing care provide , mode of 

referral, time interval from symptom onset to hospital arrive, history of previous medication and type 

of medication received at hospital. 

Co-morbidities:-hypertension, diabetes mellitus, heart disease, chronic kidney disease  
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4.9. Operational definition 

Stroke: defined as “rapidly developing clinical signs of focal (or global) disturbance of cerebral 

function lasting longer than 24 hours, unless interrupted by death confirmed with CT scan/MRI (2).  

 Event; A stroke patient who died, from any cause during treatment (79). 

Survival status: The status of the patients’ survival to the outcome (death) or censored.  (56). 

Censored: time to event is not observed for reasons such as termination of study before all recruited 

subjects have shown the event or the subject has left the study prior to experiencing an event (56). 

Nursing management: is a treatment or care based on clinical judgment and knowledge, the nurse 

performs to improve patient survival status (81) such as:-medication administration, positioning, 

nasogastric tube feeding, catheterization, input output measurement, fluid replacement, health 

education, blood sugar level measurement.  

Beginning date: the first date confirmed diagnosis of stroke September1, 2014. 

The closing date: the date that is the last date of data collection March 25, 2020. 

Follow-up time period: the time from the beginning of the study period to an event, end of the 

study, or loss of contact or withdrawal from the study. 

Time to death: Time from the first confirmed diagnosis date of stroke to death. 

Incomplete data: When dependent or one of independent variables is not registered (survival status, 

lab result). 
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4.10. Data processing and analysis 

After data is checked for completeness and consistency; it was entered into Epi data version 

3.1 Software. The entered data were exported to SPSS version 26 for analysis. Life table was 

constructed to estimate the probabilities of death and survive over time. The data were cleaned, 

coded and edited before analysis. Data exploration was undertaken to see if there are odd codes or 

items that were not logical and then subsequent editing was made the main end point in this study is 

death from stroke. The response variable was survival time, defined as “time in months from the date 

of initial stroke treatment to death” coded as one or, in the case of  who did not die (censored) coded 

as zero “the time in days transpired to complete stroke treatment, lost follow-up, transfer out”. A 

variable was considered as a candidate if it shows association (p<0.25) in the variable cox 

proportional hazard ratio. The patient cohort characteristics were described in terms of mean, 

median, standard deviations. For the comparison of time to death among the different groups of 

patients, Kaplan Meir curve with log-rank test was used to compare survival curves of two groups 

defined by categorical covariates. The Cox proportional hazard model was used to determine 

predictors of death after stroke diagnosis. The crude and adjusted Hazard Ratio (HR) and its 95% 

confidence interval (CI) were estimated. Multi collinearity was also done and all independent 

variables were non collinear. The assumption for proportional hazard was assessed graphically by 

log minus log survival curve.  

4.11. Ethical consideration 

The study protocol was approved and ethical clearance obtained from Bahirdar University College 

of medicine and health sciences Institutional Health Research Ethical Review Committee 

(IHRERC), with the protocol number 0050/2020. Official letter of permission was sent to FHCSH 

from IHRERC of Bahirdar University college of medicine and health science and data collection was 

started after permission obtained from the hospitals and the recorded data was not be accessed by 

other than members of the research team and was kept confidentially. All patient data were analyzed 

anonymously and de-identified prior to analysis. 
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5.  RESULTS 

5.1. Patient related characteristics of stroke patient 

We selected 368 eligible stroke patients, from this 227 (61.7%) were ischemic type of stroke, and 

141 (38.3%) were hemorrhagic. More than half, 206 (56%) of the stroke patient selected in the study 

were male with a female to male ratio of 1:1.27 of them from the total death 39 (69.64%) of death 

were men. More than half of 29 (51.78%) of death was observed in the age group of 45- 65 years out 

of the overall number of death. From these 198 (53.8 %) were aged 45-65 years. Baseline 

characteristics of persons are presented in Table 2. 

Table 2 Socio demographic and clinical Characteristics of stroke patients admitted to FHCSH, 

North, West Ethiopia, 2020.(N=368) 

 

Variable Category Status at last contact Total N % 

Censored Death 

 Sex Male 167(81.1%) 39(18.9%) 206 (56.0%) 

Female 145(89.5%) 17(10.5%) 162(44.0%) 

 Age < 45 43(81.1%) 10(18.9%) 53(14.4%) 

45-65 169(85.4%) 29 (14.6%) 198(53.8%) 

> 65 100(85.5%) 17(14.5%) 117(31.8%) 

History of previous stroke Yes 11(47.8%) 12(52.2%) 23(6.3%) 

No 301(87.2%) 44(12.8%) 345(93.8%) 

 Type of stroke  diagnosed Ischemic 198(87.2%) 29(12.8%) 227(61.7%) 

Hemorrhagic 114(80.9%) 27(19.1%) 141(38.3%) 

 

GCS at admission 

< 8 36(60.0%) 24(40.0%) 60(16.3%) 

8-12 121(82.9%) 25(17.1%) 142(39.7%) 

13-15 155(95.7%) 7(4.3%) 162(44.0%) 

 Right sided body weakness Yes 121(78.1%) 34(21.9%) 155(42.1) 

No 191(89.7%) 22(10.3%) 213(57.9) 
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5.2. Clinical condition and Laboratory result related characteristics 

Regarding to vital sign and laboratory result, three fourth of the patient 50 (38.2%) from total death 

there body temperature was above 37.1 degree centigrade upon hospital arrival during 24 hours. In 

particular more than half 31(54.4%) out of the total death of stroke patients had heart rate greater 

than 100 beats/minute within 24 hours of hospital admission. Most patients 293 (79.6%) presented 

with their random blood sugar less than 170 mg/dl upon hospital arrival, and 19 patients (33.92%) of 

the total death there RBS were greater than 200 mg/dl. Most patients 50 (89.28%) of the total death 

they were presented with creatinine level greater than 1.2 mg/dl. Patient presented with hypokalemia 

(potassium level less than 3.5 mmol/l 53 (94.64%) were died out of the total death, see table (3). 

Table 3 clinical conditions and Laboratory result related characteristics of hospitalized stroke 

patients admitted to FHCSH North, west, Ethiopia, 2020.(N=368) 

Variable Category            Status at last contact Total N % 

Censored          Death 

Temperature <37.1 231(97.5%) 6(2.5%) 237(64.4%) 

>37.1  81(61.8%) 50(38.2%) 131(35.6%) 

Heart rate 60-100 286(92.0%) 25(8.0%) 311(84.5%) 

> 100 26(45.6%) 31(54.4%) 57(15.5%) 

Random blood sugar < 170 262(89.4%) 31(10.6%) 293(79.6%) 

170-200 33(84.6%) 6(15.4%) 39(10.6%) 

> 200 17(47.2%) 19(52.8%) 36(9.8%) 

Creatinine  <0.6 4(100.0%) 0.0% 4(1.1%) 

0.6-1.2 235(97.5%) 6(2.5%) 241(65.5%) 

>1.2 73(59.3%) 50(40.7%) 123(33.4%) 

Potassium < 3.5 108(67.1%) 53(32.9%) 161(43.8%) 

3.5-4.5 164(98.2%) 3(1.8%) 167(45.4%) 

> 4.5 40(100.0%) 0.0% 40(10.9%) 
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Variables Category Censored Death Total 

Hemiplegia Yes 21(87.5%) 3(12.5%) 24(6.53%) 

No 291(84.6%) 53 (15.4%) 344(93.47%) 

Left side body 

weakness 

Yes 125 (91.9%) 11(8.1%) 136(36.95%) 

No 187(80.6%) 45 (19.4) 232(63.04%) 

Loss of 

consciousness 

Yes 95 (76.6%) 29(23.4%) 124(33.69%) 

No 217 (88.9%) 27(11.1%) 244(66.3%) 

Did the patient 

has any 

comorbidity 

Yes 242(88%) 33(12%) 265(72.01%) 

No 70 (75.3%) 23(24.7%) 93(25.27%) 

 

5.3. Survival status and treatment outcome of stroke patient 

5.3.1. Overall survival rate of stroke patients 

A total of 368 stroke patient were followed for different periods: a minimum of 1 day and maximum 

51 months with a median survival time of 0.26 (95% CI: 0.136-0.74) months and the overall mean 

survival time was 5.92 (95% CI 4.68–7.10) months. The study participants were assessed 

retrospectively for 2166 persons-months. The overall incidence density of death was 0.0258 deaths 

per 1000 persons-months. As Kaplan–Meier analysis showed that the overall survival rate was 

72.2% at 51 months follow-up (figure.4). The cumulative survival probability at the end of 1
st
 

month, one year, two year, and four years were 81%, 80.72%, 75.09%, 71.68% respectively. The 

survival probability was highest at the first month of follow up after stroke is diagnosed, and then it 

relatively decreases as follow-up time increase.         
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Figure4, Overall Kaplan–Meier estimation of survival functions of stroke patients with 95%CI 

diagnosed in FHCSH North, west, Ethiopia. The subjects were monitored between 

September1, 2014 and August 31, 2019 

5.3.2. Outcomes of stroke patients 

During the follow up period of the study 56 (15.2%) of stroke patients were died, and 312 (84.8%) 

were right censored (Fig, 5). During the follow up period most deaths 51 (91.07%) occurred within 

the 1
st
 month after the occurrence of the stroke. The average length of hospital stay was 8.36 (95% 

CI: 6.41-10.3) days. 
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5.4. Predictors of stroke patient mortality admitted to FHCSH 

In the bi-variable Cox regression, ten variables (male sex, age greater than 65 years, patient in 

previous stroke, presentation with right side body weakness, left side body weakness, GCS less than 

8, temperature above 37.1degree centigrade, heart rate greater than 100 beats/minute, creatinine level 

above 1.2 mg/dl, potassium less than 3.5 mmol/l, RBS >200 mg/dl) were the predictors of mortality. 

In the multivariable Cox regression analysis, only three variables were the predictors of mortality. 

These were, temperature above 37.1 degree centigrade (AHR=7.14), K less than 3.5 mmol 

(AHR=6.82), Creatinine greater than 1.2 mg/dl (AHR=7.85). Specifically, the risk of mortality 

among stroke patient with age greater than 65 years admitted to hospital were 14.2 times higher as 

compared to age less than 45 (AHR= 14.2, 95% CI 3.2-62,p=0.000). Patients presented with their 

body temperature 37.1 and over during 24 hours of hospital admission was 7.14 times at higher risk 

to die (AHR= 7.14, 95% CI: 2.76-18.5, p=0.001) than those body temperature below 37.1 degree 

centigrade. Those stroke patients whose  potassium level below 3.5 and creatinine level above 1.2 

were 6.82 and 7.85 times at higher risk of death than potassium level between 3.5 and 4.5  (AHR 

=6.82, 95% CI: 1.9-23.53,p=0.009 ) and creatinine level between 0.6 and 1.2 mg/dl (AHR = 7.85, 

95% CI: 2.7-22.6,p=0.001) respectively (Table 4). 
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Table 4 Bi-variable and multivariable analysis predictors of mortality among stroke patients 

admitted to FHCSH, North West Ethiopia, 2020(N=368) 

variable category Survival status CHR 

(95% CI) 

AHR (95%CI) 

 

 

P 

value 
Death 

number (%) 

Censored 

number 

(%) 

Sex Male 167(81.1%) 39(18.9%) 2.24(1.23,4.06 1.23( 0.59-2.54) 0.88 

Female 145(89.5%) 17(10.5%) 1 1  

PRSTR yes 11(47.8%) 12(52.2%) 4.15 (2.2, 7.9) 1.1 (0.48_2.51) 0.53 

No 301(87.2%) 44(12.8%) 

 

1 1  

RSBW yes 121(78.1%) 34(21.9)% 2.43(1.4, 4.2) 1.11 (0.6-5.79) 0.92 

no 191(89.7)% 22(10.3)% 1              1  

Left side 

body 

weakness 

yes 125(91.9) 11(8.1%) 0.41(0.2-0.8) 2.44(0.86-8.69) 0.09 

no 187(80.6%) 45(19.4%) 1 1  

GCS < 8 36(60.0%) 24(40.0%) 4.18(2.25, 

7.43) 

2.7(0.78-5.12) 0.07 

8-12 121(82.9%) 25(17.1%) 0.24((0.098, 

.59) 

1.24(0.4-3.82) 0.08 

13-15 155(95.7%) 7(4.3%) 1 1  

TEMP <37.1 231(97.5%) 6(2.5%) 1 1  

>37.1 81(61.8%) 

 

50(38.2%) 13(5.3-17) 7.14 (2.76-18.5) 0.01 

Potassiu

m 

< 3.5 108(67.1%) 53(32.9%) 21.7(6.8,69.7) 6.82(1.9-23.53) 0.009 

3.5-4.5 164(98.2%) 3(1.8%) 1 1  

Creatinin

e 

0.6-1.2 235(97.5%) 6(2.5%) 1 1  

>1.2 

 

73(59.3%) 50(40.7%) 21.2(8.5,52.88) 7.85(2.7-22.6) 0.001 

Random 

blood 

sugar 

< 170 262(89.4%) 31(10.6%) 1.18(0.47,2.94) 1.13(0.4-3.18) 0.06 

170-200 33(84.6%) 6(15.4%) 1 1  

> 200 17(47.2%) 19(52.8%) 6.14(2.1, 17.9) 2.33(0.8-6.9)   0.09  

 

PRSTR=Previous stroke, RSBW=Right side body weakness, GCS=Glaucoma scale, TEMP=body 

temperature 
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 Figure 5 Kaplan–Meier survival plot of factors derived from log rank by temperature in A 

(p=0.001), by potassium in B (p=0.009), and by creatinine level in C (p=0.001) associated with 

survival status of patient with stroke admitted to FHCSH, Northwest, Ethiopia. 
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6. DISCUSSION 

This retrospective follow-up study aimed to asses investigating 5-year survival rate following stroke 

and identifying its predictors of mortality in FHCSH, medical department, Northwest of Ethiopia. 

According to the results of this study, found that the overall survival rate at, one month, one year, 

two year, and four years were 81.39%, 80.72%, 75.09% and 71.68% respectively with overall 

survival rate of 72.2%. Body temperature above 37.1 degree centigrade, potassium less than3.5 

mmol/l, Creatinine level greater than 1.2 mg/dl, after admissions was the independent predictors of 

mortality with p-value less than 0.05. 

This study revealed that 56 (15.2%) stroke patients were died during the follow-up period. This 

result is in line with the study conducted in Finland of 15.7% had died during follow up period (72) 

and our survival rate of this study at three years and one month survival rate were in line with  the 

survival rate of 70.26% from FHCSH  after three years follow up (56),and 81% survive in UK, and 

82% a met analysis and systematic review study (27, 82) survive at one month respectively. 

But the survival rate of one year in this study is found to be slightly higher form the result reported 

in which the survival  rate was 79.2% in Lithuania (83), 59.3% at Kenya (29).The slight difference 

can be explained by the sample size was larger than our study which was 4,129 stroke patients, 

inclusion criteria of age aged 25–64 years at Lithuania, and in Kenya it was a prospective study 

design with719 study participants among three hospitals but our study is single hospital based study. 

On the same way, the current finding is found to be 81.39% survive by one month which is  higher 

than compared with survival of 39.7% in Tanzania (84), at one month. This discrepancy may be 

created study in Tanzania were from a tertiary, university hospital and seriously ill patient might 

referred to this hospital due to this reason the survival  rate can be decrease. 

Similarly, the two year survival rate of this study 75.09%  is higher than the study findings from 

Iran, stroke survival accounted 62% at two years (12). This discrepancy may be created 

due to sample size was large 1036, and type of study design which was prospective study design and 

can follow till the final outcome of the patient in Iran but our study is retrospective and large number 

of patients was censored, which leads to increase survival rate of stroke patients. On the same way, 

the current one year survival rate 80.72% finding is found to be higher than compared with 39% of 

survival at one year in Ruanda, probably this variation could be resulted from small sample size in 

Ruanda 96 
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 Stroke patient and it was a prospective study which helps to follow patients and can detect true 

survival rate but in our study there was large proportion of censored 84.4% which makes increase 

survival rate. Likewise the 30 day survival rate 81.39% of this study is higher than 69.8% survival 

rate of Jimma at one month (58).The difference might be due to study design at Jimma it was 

prospective study and  assessed by close follow up of the patient through telephone interview of the 

patient/caregiver after patients were discharged from the hospital which can determine true survival 

rate. Whereas our study is retrospective and large number of participants was loss to follow up, by 

this reason difficult to find true survival rate of stroke patient. 

In contradiction to the above the survival rate in this study is lower as compared to studies conducted 

in Australia 85.1% were survived at one year (8), Probably, this variation could be resulted from in 

Australia it was population based study, large sample size  81,703 of study participants than our 

study, eight year registered stroke data, that might be because of the difference in patient's 

characteristics or health-care system, and it might be difference of early implementation, advanced 

treatment modality and adherence to treatment, early screening and detection, early initiation of 

different treatment modalities and inadequate health information regarding the nature of the disease 

also might be the other reason for the difference of survival rate. That might be because of in 

Australia the patient might be seen by neurologist to treat stroke patient, by this reason study support 

that patient who seen by neurologist have good outcome (34, 75, 85). 

 On the same way, the one year survival rate of current finding 81.39% is found to be lower 

compared with 91.8% of one year survival rate in China (86). The discrepancy to this can be 

inclusion criteria our study were focused on both type of stroke but the previous study were only on 

ischemic type of stroke, in management team and supplies, patient load, patient clinical profile and a 

difference in following management protocol. Before 2018 the hospital has no CT-Scan machine for 

this the patient went to private hospital to have CT-Scan and it takes long time to receive stroke 

medicine which greater than one hour to that less than one hour of AHA/ASA recommendation 

which has an effect on stroke patient to survive even if it is not significant factors for mortality in 

our study (34). 

Patient who had body temperature greater than 37.1 degree centigrade after admission were 7.14 

times (AHR=7.14, 95%CI: 2.76-18.49) at risk of earlier death as compared with patient whose body 

temperature less than 37.1 degree centigrade. Similar finding was reported from the previous studies 



   
 
   

 

31 
 

in Tanzania (84). This could be due to exist for a direct impact of fever on neurological outcome 

after stroke. On a local level, fever results, elevated levels of excitatory amino acids (glutamate and 

dopamine), free radicals, lactic acid, and pyruvate increased ischemic depolarization’s, blood-brain 

barrier breakdown, and impaired enzymatic function and reduced cytoskeletal stability. Globally, 

these events lead to cerebral edema, potentially reducing cerebral perfusion pressure, and larger 

volumes of ischemic injury (45, 47). 

In the current study, 50 (13.58%) of stroke patient had there creatinine level >1.2 mg/dl by this 

reason a significantly increased risk of death was found in creatinine greater than 1.2mg/dl. This 

finding is similar to that of another study conducted in Gondar (57). Potassium level less than 3.5 

mmol/l was also found to be associated with increased risk of death as seen in the study done in 

Nilratan Sircar Medical College & Hospital, Kolkata, patient with hypokalemia (Potassium level less 

than 3.5 mmol/l) with stroke,13 were died (35).Therefore, the beneficial effect of screening and 

treatment of fever, creatinine greater than 1.2mg/dl and potassium less than 3.5mmol/l for the 

survival of stroke patients cannot be overemphasized. 

The finding of this research may provide necessary information on areas of improvement;  

however, further research is needed to give policy-level recommendation. 
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7. Conclusions and Recommendations 

7.1. Conclusion 

During the study overall median survival time was 0.26 months with the survival rate of 72.2% 

during 51 months follow up period. The findings shows that lower survival probability of confirmed 

stroke patients in FHCSH as compared with those of high- and middle-income countries Age greater 

than 65 years, body temperature above 37.1degree centigrade, potassium less than 3.5 mmol/l, 

Creatinine greater than 1.2 mg/dl, after admission was the independent predictors of mortality. 

7.2. Recommendations 

To hospital health professional:- 

Therefore, early diagnosis and management of cases in hospital according to the national protocol is 

in need with special emphasis to stroke patient with interventions (monitor vital sign frequently, do 

renal function test and serum electrolyte and manage accordingly) should focus in patients having 

Age greater than 65 years, body temperature above 37.1degree centigrade, potassium less than 3.5 

mmol/l, and Creatinine level greater than 1.2 mg/dl to prevent further mortality. 

To researchers:- 

A prospective community based study, a study at private health institution, and emergency 

department is required to define the true magnitude and socio-demographic characteristics of stroke 

and the associated factors in the general population. 
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8. Strengths and Limitations of the study  

Strength of the study 

Strength of this study includes: a fairly longer follow-up study time, which makes the finding 

reliable. In fact this is the first Ethiopian study that focused in to the long term survival status on the 

main two type of stroke patient with a continuous clinical follow-up, which may provide information 

on the need for preventive strategy and to improve patient care and management. We include 

variables those were not has been done by the previous study (6, 7, 13, 16, 53, 56-58) which might 

have an impact on stroke survival in FHCSH. 

Limitations of the study 

This is a (referral) hospital-based study, and may not have recruited a representative 

sample of stroke patients in FHCSH, as less severe cases of stroke may not have been admitted 

or referred for further management (referral bias). Thus, milder forms of stroke and 

stroke deaths within the community may have been missed who are not admitted to the hospital. Due 

to retrospective nature of the study, some important predictors which might have significant 

prediction for stroke mortality (treatment adherence, physical exercise, educational status and 

multidisciplinary care) could not be found on the medical cards and were not assessed. Our study 

also not include stroke patients those who have received the treatment at private health institution, 

and patients those who received treatment at emergency department and back to home by full 

recovery or died at there.  
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10. APPENDICES 

Annex A: Information sheet to medical director of the Hospital. (English version)  

My name is _________________. I am working as a data collector for the study being conducted in 

this hospital by Nigusie Walelgn, who is studying for his master’s degree at Bahir Dar University 

College of Medical and Health Science. I kindly request you to give me your attention to explain you 

about the study and your institution being selected as the study setting.  

The study title; survival status and predictors of mortality among stroke patients at FHCSH, Bahir 

Dar, North West Ethiopia, 2020  

 Purpose of the study: The findings of this study would have a paramount importance for the 

hospitals and health centers to plan intervention programs to improve survival status and to do 

correct action for predictors of mortality to stroke patients in general. Moreover, the aim of this 

study is to write a thesis as a partial fulfillment of a master’s program in master of Adult Health in 

Nursing for the principal investigator.  

Procedure and duration: If you agree to do this study, I will conduct by using a checklist to collect 

necessary data from the records and patient file.  

The checklist will include questions about socio-demographic and clinical data of the stroke patients.  

I would very much appreciate your cooperation in this study.  

Risks and benefits: The result of the study will help responsible body to analyses the survival status 

of stroke patients by find out to stroke patient and promote health education which supports them to 

improve their knowledge regarding the problem.  

Confidentiality: All information gathered from the log book and patient file will kept  

Confidential any of patient’s personal information will not be registered. The records of this study 

will be kept private. In any sort of report, we make public we will not including any information that 

will to identify the patient and research records will kept in a locked file; only the researcher had 

access to the records.  

Rights: Participation for this study is fully voluntary. You have the right to declare to participate or 

not in the study.  
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Contact address:  

If there are any questions or enquires any time about the study or the procedure, please contact 

through the following address:  

Contact address of the principal investigator  

Name: Nigusie Walelgn Phone: +251922014055 or e-mail: niguswalelgn6@gmail.com  

Bahir Dar University College of health and medical science  

 

Office phone: --------   

  P.O.BOX: 79 Bahir Dar 

Declaration of informed voluntary consent:  

I have read/ was read to me the participant information sheet. I have clearly understood the purpose 

of the research, the procedures, the risks and benefits, issues of confidentiality, the rights of 

participating and the contact address for any issues. I have been given the opportunity to ask 

questions for things that may have been unclear. I was also informed that I have the right to 

withdraw from the study at any time or not to give any data that the institution does not want to give. 

Therefore; I declare my voluntary consent to use my institution stroke patient files in this study with 

my initials (signature) as indicated below.  

Name of head of the hospital: _________________Signature of head of the hospital: _________.  

Signature of data collector: ______________.  

N.B: This is to be signed face to face in the presence of data collector.  

    Thank you! 
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English version questionnaire to assess; survival status and predictors of mortality among 

stroke patient admitted at FHCSH, 2020. 

Name of data collector ___________date of data collection __________ signature _____ 

Supervisor_______________              date ___________                             signature_____ 

Part I socio demographic and clinical characteristics and of Stroke patient  

NO Questions Response   Data Entry 

100 Sex         M   

F  

1 

2 

 

101 Age                                                                                 year 

102 Has the patient had previous 

stroke 

Yes  

No 

1 

2 

 

103 Clinical presentation 

(Multiple choice possible) 

Hemiplegia 

Left side body weakness 

Right side body weakness 

Loss of consciousness 

Others   

1 

2 

3 

4 

5 

 

 

 

104 Did the patient have any 

Comorbidity? 

Yes 

No 

1 

2 

 

IF NO skip to Q/NO-106 

105  IF YES any Comorbidities 

which one (multiple 

answers possible) 

Hypertension 

Heart disease 

Hyperlipidemia 

Diabetes 

Chronic kidney disease 

Others 

1 

2 

3 

4 

5 

6 

 

106 Did the patient has any 

family history  of 

comorbidity 

YES 

NO 

1 

2 

 

IF No skip to Q/No-108 
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NO Questions Response   Data Entry 

107 IF YES Which type of 

comorbidity? 

Sudden death 

Stroke 

 heart disease 

Others 

1 

2 

3 

4 

 

108 GCS at admission  

109 What type of stroke was 

diagnosed? 

Ischemic stroke 

 hemorrhage 

1 

2 

 

200 Vital sign at hospital arrival Blood pressure 

Temprature 

Heart rate 

Respiratory rate 

Spo2 

1 

2 

3 

4 

5 

 

201 Lab results at admission Hg,  

Platlete 

Wbc 

RBC  

Na 

K 

RBS 

Cr 

1 

2 

3 

4 

5 

6 

7 

8 

--------------------mg\dl 

---------------------Cell/ul 

---------------------cell/ul 

-----------------------cell/ul 

-------------------mmol 

----------------mmol 

------------------mg/dl 

-------------------mg/dl 

202 Did the patient develop any 

complication 

Yes 

NO 

1 

2 

 

If NO Skip to Q/NO  300 

203 If yes any 

complication  which one 

(multiple answer possible) 

Seizure 

Increased ICP 

Aspiration pneumonia 

DVT 

DKA 

Heart failure 

UTI 

Others(specify) 

1 

2 

3 

4 

5 

6 

7 

8 
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Part II questioner’s stroke management related factors 

NO Questions Response   Data Entry 

300 Time interval from symptom 

onset to hospital arrival 

(hours ,days, weeks) 

301 Date of Admission at FHCSH ----------//--------//----------- 

302 Mode of referral Referred from public hospital 

Referred from health center 

Referred from private  

h/institution 

Self-referral to emergency 

Not recorded 

1 

2 

3 

4 

5 

 

303 Timing of the first scan after 

patient arrived at hospital 

(Select one) 

Within 24 hours 

Between 24 h and 7 days 

Between 8 to 14 days 

More than 14 days 

Unknown 

1 

2 

3 

4 

5 

 

304 Did the patient receive one or 

more of the following 

medications prior to stroke?) 

Yes 

NO 

1 

2 

 

305 IF YES which one (Multiple 

answers possible) 

Tablets for high blood pressure 

Anti platelet agents(aspirin, 

clopidogrel, etc)   

Anticoagulant drugs (Heparin, 

Warfarin, etc)  

Antidiabetic drugs  

Cholesterol lowering drugs  

Others 

1 

 

2 

 

3 

4 

5 

6 
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NO Questions Response   Data Entry 

306 Did the patient receive one or 

more of the following 

medications while in hospital? 

 

Tablets for high blood pressure 

Antiplatelet agents  

(aspirin, clopidogrel, etc.) 

Anticoagulant drugs  

(Heparin, Warfarin, etc.) 

Antidiabetic drugs 

Cholesterol lowering drugs 

Antibiotic 

others 

1 

 

2 

 

3 

4 

5  

6 

7    

 

307 Nursing managements 

provided(list all the provided 

managements) 

 

Positioning 

NG tube feeding 

Catheterization 

Fluid replacement by IV 

Education 

blood  sugar level measurement 

any medication administration 

others 

1 

2 

2 

3 

4 

5 

6 

7 

 

 

 

 

308 Did the patient receive one or 

more of the following 

medications at discharge from 

hospital? 

Yes 

NO 

1 

2 

If NO Skip to Q/NO  -306 

 

309 If yes which one (multiple 

answers possible) 

Tablets for high blood pressure 

Antiplatelet agents  

(aspirin, clopidogrel, etc.) 

Anticoagulant drugs  

(Heparin, Warfarin, etc.) 

Antidiabetic drugs 

Cholesterol lowering drugs 

Others(specify) 
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Part III Survival status of stroke patient questioners  

NO Questions Response   Data Entry 

400 Last contact Date with the 

patient when outcome occurred 

 

-----------//-------------//----------- 

401 Length of initial hospital stay               

  ----------------------   ---- (hours ,days weeks months)          

402 outcome 

 

Death 

Discharge with full recovery 

Disability 

Transfer to other institution 

Left against medical advise 

(No 2,3,4&5 considered as 

censored  

1 

2 

3 

4 

5 

 

 

 

 

 

 

If the answer is 2,3,4&5 

skip to Q/No404 

404 Length of survival time from 

the time of treatment initiated 

to stroke patient till the 

occurrence of outcome 

                         

     

  ------------------------------------- ---- (hours ,days weeks months) 

 

 

 

 

 

 

 

 


