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Abstract: Introduction: Stroke is associated with high mortality. It is the main neurological cause of 

mortality and the most important cause of disability worldwide. In the year 2007, Stroke was the 

third cause of admission at the Korle-Bu Teaching Hospital, and the number one cause of death. 

Objective: To determine the probability of survival (case-fatality rates) of stroke patients admitted 

at the Korle- Bu Teaching Hospital during the period 2007. Method: A Retrospective descriptive 

study of Surgical/Medical Emergency, SME and the Medical wards admissions and discharges from 

1st January 2007 to 31st December, 2007. Results: A total of 250 hospitalized stroke patients were 

identified, of which 68(27%) were from the SME and 182(72%) from the medical wards. The mean 

age (SD) was 57.6(14.7) and 52% were males. Case fatality rate was 52% at the SME versus 35% at 

the Medical wards) whilst the risk of death in males expressed as risk ratio (RR) was 2.1, (95% CI 

0.70-5.6) vs. RR=1.3, (95% CI 0.73-2.5) in females and the median survival time was 2days (95% CI 

1.5-2.4) versus 7 days (95% CI 6.3-7.6) at the SME and Medical respectively. The type of admission 

and stroke outcome was significant P=0.01 (95%CI 0.02-0.14). Conclusion: Stroke was associated 

with high mortality. The risk of dying from stroke was higher at the SME Findings were 

independent of stroke subtype, stroke onset and any associated co-morbidities. 
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1. Introduction 

Stroke is associated with high mortality [1]. It is the main neurological cause of death 

[2] and the most important cause of disability worldwide [3] The World Health 

Organization (WHO) estimated that death from stroke in developing countries in 2001 

accounted for 85.5% of stroke deaths worldwide and the number of disability – adjusted 

life years (DALYs) which comprises years of life lost and years lived with disability in 

these countries was almost seven times that of developed countries [4]. 

Stroke after heart disease, is the second leading single cause of death, with 5.8 million 

fatal cases per year, 40% of which are in people younger than 70 years. About 15 million 

people with new acute stroke events arise every year and about 55 million had had a 

stroke some time in their life either with or without residual disability, two-thirds of 

these individuals live in developing countries [5]. 

The global burden of strokes in 2005 was 16 million first ever strokes, 62 million 

survivors, 51 million DALYs and 5.7 million deaths. It has been suggested that if no 

additional population–wide suggestions were implemented these figures are predicted 
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to increase to a staggering 23 million first ever strokes, 77 million survivors, 61million 

DALYs and 7.8 million deaths by 2030 [6]. 

Population, aging, [7] demographic changes, urbanization and conventional risk 

factors such as high blood pressure, smoking, high cholesterol, low fruit and vegetable 

intake, physical inactivity and alcohol excess are all major contributory factors [8]. 

Increased salt intake [9-11] exposure to environmental factors, family history studies 

[12] ecological correlation between low birth weight and risk of later stroke have all 

contributed to the stroke menace. [13] Others such as genetic factors can act at several 

levels, they contribute to conventional risk factors such as hypertension ,diabetes or 

increased homocysteine concentrations [14,15] and they could also affect latency to stroke 

,infarct size or stroke outcome [16,17].There have been studies investigating potential 

risk genes for common multifactorial stroke such as Single - gene disorders ,Cerebral 

autosomal dominant arteriopathy with sub cortical infarcts and 

leuconcephalopathy(CADASIL), Fabry’s disease, sickle –cell disease, connective tissue 

disorders most of these are associated with young stroke patients ,children and ischaemic 

stroke. Their impact on the population is large [18]. 

Uncontrolled hypertension due to non- compliance to drug therapy with financial 

constraints to purchase antihypertensive medicines are some of the major reasons of the 

stroke upsurge according to studies carried out in Ghana [19] and Cameroun [20]. 

In the year 2007, Stroke was the third cause of admission at the Korle-Bu Teaching 

Hospital, Ghana’s premier hospital, and accounted for 6% of total admission for that year. 

It was the number one cause of death in the same year accounting for 16% of total 

causes of death. It is interesting to note that some of the conventional risk 

factors/predictors associated with stroke namely: diabetes and hypertension, accounted 

for the first (9%) and fifth (3.8%) causes of admission respectively and were the fifth 

(4.2%) and seventh (3.6%) causes of death respectively according to the Korle-Bu 

Teaching Hospital 2007 Annual Report [21]. 

The risk of all these patients ending up as stroke patients remain very high if proper 

management and intervention are not taken, hence the burden of stroke seems to be 

looming in the near future. 

The purpose of this study therefore is to find out the probability of survival (case-

fatality rates) of stroke patients admitted at the Korle- Bu Teaching Hospital at the 

Surgical/Medical Emergency Unit (SME Unit) and the General Medical Wards (Medical 

Wards) during the period 2007. 

2. Methods 

The Admission and Discharge book (A &D book) of the SME and the medical wards 

were used for this study. The book provides basic data on patients admitted to those 

wards. Data from 1
st January, 2007 to 31st December, 2007 were retrieved for this study. 

It provides the following variables as patients’ information: Folder number, sex age, 

occupation, type of ward, date of admission, date of discharge, admission outcome and 

payments made (cost) per admission. The payments made exclude that of drugs. 

2.1. Data Collection 

Three trained pharmacists examined the recorded data and identified hospitalized 

patients with diagnosis of stroke, cerebrovascular accidents, and CVA. Length of stay is 

calculated as date of discharge minus date of admission. 

Due to our limited resources patients were not followed up once they were 

discharged Instructions for training of staff for data collection were provided in  an 

attempt to ensure quality control. Values missing were either declared missed or 

discarded, whilst other missing data were inputted-where name is of female or male sex 

Extreme values were cross-checked with the nurses for consensus decision to be taken. 
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In general, all potential stroke hospitalized patients were identified by a retrospective 

case registration. There were no instances that any of the patients were interviewed either 

before discharge or death. Stroke patients who died or who were discharged at the SME 

were recorded as SME cases only whilst patients who were admitted at the SME and 

later transferred to medical wards and were discharged or died were considered as 

medical ward cases only The identities of the patients were completely anonymous. 

Therefore, no specific informed consent was signed by the patients. 

2.2. Statistical Analysis 

The following variables were assessed: age, sex, occupation, type of ward admission, 

length of stay and admission outcome. Independent t-test (t-test) was used where 

appropriate to test differences in variables between men and women. The chi-Square (X2 

test) was used for categorical variables. As well as to determine associations between some 

variables and their respective proportions compared. Binary logistic regression analyses 

were used as appropriated with the unadjusted and the adjusted odds ratio (OR) and 

clearly reported to indicate the magnitude of the risk factor effect. 

In both univariate and multivariate analyses, (OR) and the 95% confidence intervals 

(CI) were used to estimate the effects of age and sex on the outcome after stroke 

admissions. For survival analysis, the Kaplan-Meier method was used to determine 

median survival time. Independent variables such as: ages were categorized in to 6 groups 

based on the recommendation of the STEPS stroke [22,23]: 

<45 years old, 45 to 54 years old, 55 to 64 years old,65 to 74 years old, 75 to 84 years 

old and ≥85 years old. Occupation was categorized into 3 groups as: employed, 

unemployed and pensioners. Continuous Variables such as length of stay (days of 

admission) were converted into the 7 categorical variables: < 24 hours,24 to 48 hours, 49-

72 hours, 73 hours -9 days, 10-19 days, 20-39 days, >39 days.  

All statistical analyses were performed with SPSS software Package (SPSS Inc, 

Chicago, III). And statistical significance of 0.05(2-sided)  

2.3. Ethical consideration 

In this study no patients were interviewed or contacted. Collection of data of patients 

is a routine process in the hospital. In doing the study all identifiable information of 

patients such as names of the patients were omitted in the dataset. The threat to patients 

was therefore minimal and according to the present Standard Operating Procedure of the 

Ghana Health Service Ethics Review Committee, ethical approval is not deemed necessary 

for this study [24]. 

3. Results 

A total of 250 stroke patients were identified in both types of admission. 68(27%) at 

the SME and 182(72%) at medical block as illustrated in Table 1. The highest number of 

admissions was recorded in the age group, 45-54 years with the lowest recorded in 

patients aged > 85 years as indicated in Figure 1. More than 66% of individuals had had 

an event before the age of 65 years at the medical wards compared to 58% in the SME. 

More women were admitted at the SME than men whilst more men were admitted at the 

medical wards than women. At the SME, women were found to be averagely older than 

men; 59 years verses 56 years respectively. 
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Figure 1. Age distribution of stroke patients. 

Table 1. Age distribution and other key variables, by sex, for both SME and medical. 

All wards combined (n[%]) 
Total 

n=250 

Men 

n=131(53) 

Women 

n=119(47) 
P value 

Age(years)     

Mean(SD) 57.6 (14.7) 59.8(14.3) 54.9(14.6) *0.014 

Median(IQR) 58(47-69) 59(49-70) 54(45-67)  

Range(min-max) 82(18-100) 80(20-100) 65(18-83)  

Age-groups(n[%],years) 

Age-groups (n [%], years) 

 

 

 

 

 

 

 

*0.014, 0.05^ < 45 47(18.8) 18(13.7) 29(24.1)  

45-54 60(24) 29(22.1) 31(26.1)  

55-64 52(20.8) 30(22.9) 22(22.4)  

65-74 56(22.4) 34(26) 22(22.4)  

75-84 30(12.0) 15(11.5) 15(12.0)  

≥85 5(2.0) 5(3.8) 0 (-)  

Length of stay(n[%]) 

Length of stay (n[%]) 

 

 

 

 

 

 

 

*0.52, 0.43^ less than 24 hours 18(7.2) 9(6.9) 9(7.6)  

48 hours 38(15.2) 21(16) 17(14.3)  

72 hours 31(12.4) 12(9.2) 19(14.3)  

4-9 days 102(40.8) 60(45.8) 42(35.2)  

10-19 days 48(19.2) 24(18.3) 24(20.2)  

20-39 days 11(4.4) 4(3.1) 7(5.9)  

≥40 days 29(.8) 1(.8) 1(.8)  

 
Admission Outcome (n[%])    0.23^ 

Discharged/alive 151(60.4) 74(56.5) 77(64.7)  

Death 99(39.6) 57(43.5 ) 42(35.3 )  

* Difference between male and female stroke patients. ^ Unadjusted for age and gender 
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At the medical wards men were much older; 61 years compared to women 53 years. 

A greater proportion of male admitted of stroke died (44%) compared to female (35%). An 

association between gender and admission outcome was not significant (p=0.23). The 

unadjusted odds ratio (OR) for gender is (OR 1.4; 95%CI 0.8 to 2.3) after adjusting for 

effects of age P=0.21 (OR 0.7; 95%CI 0.4 to 1.2).Our results also indicated there was an 

association between type of admission and admission outcome (p=0.02). A look at the 

trend of proportions indicate that a greater number of SME patients died (52%) compared 

to medical ward admissions (35%). The unadjusted odds ratio for type of admission 

was(OR 1.9; 95%CI 1.1 to 3.4), after adjusting for the effects of age P=0.02, (OR 0.5, 95%CI 

0.2 to 0.9), effects of gender p=0.01, (OR 0.5, 95%CI 0.3 to 0.9).There was no observed 

association between age-groups and admission outcome (p=0.81).This was contrary to 

that between length of stay and vital status which observed an association P=0.001, (95%CI 

0.001 to 0.01) 

3.1. SME 

Out of the total of 68 stroke patients admitted at the SME, 3 5 (52%) d i e d  whilst  

33(48%) were  discharged, a case fatality of 52%. The odds of men dying of stroke whilst 

admitted at the SME was greater than that of women, the unadjusted odds ratio (OR 2.1, 

95%CI 0.70 to 5.6), even though there were more women (58%) admitted than men 

(42%) as illustrated in table 2. After adjusting for the effects of age (OR 0.4,  95%CI 0.1 to 

1.2), the fatality rates amongst the various age-groups are as follows: 67% (55-74 years 

old), 60 % (75-84 years old), 50 %(< 45 years and ≥ 85 years) and 46% (45-54 years old) 

respectively. 

Table2. Demographic characteristics of SME patients. 

SME (n[%]) 
Total 

n=68 

Men 

n=39(51.5) 

Women 

n=29(48.5) 
P value 

Age(years)     

Mean(SD) 57.5 (16.62) 58.10(15.5) 55.51(14.6) 0.42* 

Median(IQR) 58(47.5-58) 58(46-70) 55(41.5-70)  

Range(min-max) 73(20-93) 52(28-83) 73(20-93)  

Age-groups(n[%],years) 

Age-groups (n [%], years) 

 

 

 

 

 

 

0.42*, 0.19^ 

*0.014, 0.05^ less than 45 16(23.5) 9(31) 7(17.9)  

45-54 15(22.1) 5(17.2) 10(25.6)  

55-64 9(13.2) 5(17.2) 4(10.3)  

65-74 16(23.5) 6(20.7) 10(25.6)  

75-84 10(14.7) 2(6.9) 8(20.5)  

≥85 2(2.9) 2(2.9) -  

Length of stay(n[%]) 

Length of stay (n[%]) 

 

 

 

 

 

 

0.85*, 0.17^ 

*0.52, 0.43^ < 24hours 12(17.6) 6(20.7) 6(15.4)  

48 hours 21(30.9) 11(37.9) 10(25.6)  

72 hours 13(19.1) 2(6.9) 11(28.2)  

4-9 days 21(30.9) 9(31) 12(30.8)  

10-19 days 1(1.5) 1(3.4) -  

Admission Outcome (n[%])    0.20^ 

Discharged/alive 33(55.5) 11(37.9) 22(56.4)  

Death 35(48.5) 18(62.1 ) 17(51.5)  

* Difference between male and female stroke patients. ^ Unadjusted for age and gender 
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There was no observed association between the various age-groups and admission 

outcome (p=0.89). A closer look at the trend of proportions in the length of stay indicate 

that, 92% of patients died within 24hours of admission, 67% died within 48hours of 

admission and 33% patients died within 72hours of admission with a median survival 

time of 2 days, (95%CI 1.5 to 2.4) 

This trend could be explained by the observed association between length of stay and 

those who lived or died, P=0.002, (95%CI 0.001 to 0.43). The various distributions for 

mortality rates among the various medical teams at the SME could not be calculated 

because 25(37%) of the patients records which would have indicated which medical team 

had seen them were missing. 

3.2. General Medical Wards 

182(72%) were identified at the medical ward out of the total of 250 patients. More 

than (66%) of the patients admitted were younger than 65 years and the highest number 

of stroke events were recorded in the age groups of 45-54 years as seen from Table 3. More 

men were admitted than women in all age-groups except those less than 44 years old. 

Table3. Age distribution, sex and other variables observed at the General Medical Ward. 

General Medical Wards 

(n[%]) 

Total 

n=182 

Men 

n=102(56) 

Women 

n=80(44) 
P value 

Age(yrs)     

Mean(SD) 57.7(14) 61(13.1) 53.4(14) <0.001* 

Median (IQR) 58(47.5-68) 62(52-70) 54(43.2-63.7)  

Range(Min-Max) 82(18-100) 76(24-100) 61(18-79)  

Age-groups ([%],years]    <0.001*, 0.008^ 

< 45 31(17) 9(8.8)   

45-54 45(24.7) 24(23.5) 21(26.3)  

55-64 43(23.6) 25(24.5) 18(22.5)  

65-74 40(22) 28(27.5) 12(15)  

75-84 20911) 13(12.7) 7(8.8)  

≥85 3(1.6) (2.9) -  

Duration of Stay(n[%])    0.20* , 0.61^ 

< 24hours 6(3.3) 3(2.9) 3(3.8)  

48 hours 17(9.3) 10(9.8) 7(8.8)  

72 hours 18 109.8) 8(10)  

4-9 days 81(44.5) 51(50.0) 30(37.5)  

10-19 days 47(25.8) 23(22.5) 24(30.0)  

20-39days 11(6) 4(3.9) 7(8.8)  

≥40days 2(1.1) 1(1.0) 1(1.3)  

Employment Status (n [%] )    0.001^ 

Employed 107(58.8) 50(66.7) 57(62)  

Unemployed 26(14.3) 18(24) 8(8.7)  

Retired/Pensioner 34(18.7) 7(20.4) 27(29.3)  

Missing 15(8.2)    

Type of Ward ( n [%])    0.97^ 

Medical 1 43(23.6) 25(24.5) 18(22.5)  

Medical2 41(22.6) 22(21.6) 19(23.8)  

Medical 3 58(31.9) 32(31.4) 26(32.5)  
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Medical 4 40(22) 23(21.3) 17(21.3)  

Vital Status (n [%] )    0.41^ 

Discharged/Alive 118(64.8) 63(38.2) 25(31.3)  

Death 64(35.2) 39(38.2) 55(68.8)  

* Difference between male and female stroke patients. ^ unadjusted for age and gender 

Looking at the trend of proportions of the 102 male patients admitted at the medical 

wards, 39(38%) died compared to women 25(32%). Out of the 182 stroke patients admitted 

on the wards 64(35%) died representing a case fatality rate of 35%. 

The distribution pattern of stroke mortality was similar across the various medical 

wards: 33% medical ward one; 34% medical ward two; 36% medical ward three and 37% 

medical ward four as illustrated in Figure 2. There was no observed significance difference 

of mortality amongst the various medical team (p=0.96). Men again had greater odds of 

dying compared to women according to the unadjusted odds ratio ( OR 1.3, 95%CI .0.73 

to 2.5) but after adjusting for the effects of age the effect changed (OR 0.8, 95%CI 0.4 to 1.5) 

and adjusting for the effects of type of work (OR 0.7, 95%CI 0.41 to 1.5). 

 

Figure 2. Stroke mortality distribution on the wards. 

A higher proportion of stroke patients 27 (85%) died within first the three days of 

admission at the medical wards compared to those that survived within that period. 

Five patients who had had only a day of admission died representing a  100% case fatality 

but the chance of survival increased considerably from 74% (4-9days) to 83% (10-19days), 

to 78 % (20-39days), 50% (more than 40days). There was an association between length 

of stay and vital status, p=0.001, (95%CI 0.001 to 0.016).The median survival time for 

stroke patients on medical wards was 7 days (95% CI 6.3 to 7.6). 

Within the type of employment indicated in the A & D book, 107 (59%) of the stroke 

patients admitted had some sort of employment compared t o  3 4 (19%) that were 

pensioners and 26 (14%) unemployed. But a greater proportion of pensioners (41%) and 

unemployed (39%) died compared to those employed (32%) There was no observed 

association between type of employment recorded and admission outcome (p=0.69). 

4. Discussion 
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The mean age of all admitted stroke patients (both SME and medical) in our study 

was 57.6 years which was much younger compared to studies reported from high income 

countries, [25-27] but older in studies reported from low-income countries [28,29]. 

The one-month fatality rates reported separately at both the SME (52%) and the 

medical wards (35%) were very high compared to the one month case fatality rate 

reported in other studies [30-32]. 

In a study conducted in Ghana by Akpalu et al [19] which looked at stroke 

admissions in the same hospital they reported that case fatalities during these years 1990-

1993 was between 41.9% to 50.3%, this reported rate after more than a decade and half 

is comparatively higher compared to the rate that we recorded at all the wards combined 

and the medical wards, but slightly lower than case fatality rates recorded at the SME. 

In most studies of stroke, men tend to have higher rates of incidence than women, 

[33-35] a trend quite notable in our study. More women were identified at the SME than 

the medical wards. This could be due to the fact that because the medical block was under 

renovation, it was more likely that more women stayed in SME much longer due to the 

availability of only single ward for that gender at the general wards compared to men 

that have two wards. Women tend to have lower rates of death than men and this has 

been demonstrated by our study even though there were more women admitted than 

men. 

4.1. Limitations and Challenges 

This study was faced with several limitations. Based on the records we examined, 

we could not determine the delay in onset of hospitalization. Since the hospital is a referral 

center it could be that most patients might have been referred and might have spent 

some length of stay/time at a previous hospital or clinic and upon further deterioration, 

were referred to the hospital thus contributing to the high case fatality rates recorded in 

our study. 

It cannot be ascertained if the stroke diagnosis found in the A & D book was based 

on the WHO definition and there has been no study carried out in the hospital to validate 

the reliability of data written in the A& D book by the nurses. Misclassification bias due 

to definitions is possible. We therefore assume that this clinical diagnosis is reliable 

because studies have shown that clinical diagnoses of stroke are usually accurate. 

Other challenges of the study were on the recurrence of stroke. In this study that data 

was missing in the A & D book so it could be possible that some percentage of our patients 

might have had a history of previous stroke and this might have also contributed to high 

case fatality rate recorded in our study. 

It has been proven in some studies that, some conventional risk factors such as 

diabetes metabolic syndrome, abdominal obesity, or lifestyles socioeconomic variables, 

educational level, income, social stress, smoking, stroke disability score and stroke 

severity could all be significant confounders in the risk for stroke subtypes and predictive 

factors for death in stroke patients. 

This study did not have those data and therefore could not determine its outcome on 

stroke admission. Heterogeneity of stroke subtype and severity in the analysis of stroke 

subtype is a strong predictive factor for stroke death. In the study we couldn’t tell the 

various stroke subtypes and severity. 

It is also impossible in our mortality data to make accurate distinctions between 

hemorrhagic and thrombolytic strokes hence our outcome was death or discharged was 

irrespective of stroke subtype and severity. 

The strength of our study lies in the categorization of the various age groups which 

were done based on the recommendation of the classification by the Steps wise approach. 

This makes easily comparison to other epidemiological studies on stroke. 

5. Conclusion 
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Our results should therefore be used only to describe the current presentation of 

patients who are admitted to the Korle-Bu teaching Hospital rather than being translated 

as an estimate of the burden of stroke in the Ghanaian population. 

Admission bias, frequent closures of the SME, non-availability of beds, frequent 

industrial strikes, and unwritten diagnosis of stroke and possible admissions of stroke to 

other wards are factors that might have contributed to low admissions and could have 

underestimated the number of stroke patients reported in our study. 

However gathering stroke data provides an important start for prospective 

surveillance activities. Hospital based studies can only describe the characteristics of such 

stroke patients and compare the burden of the disorder to other healthcare facilities. Our 

results can be used to advocate for extra resources for the clinical department concerned. 

Stroke is associated with high mortality and furthermore the risk of dying from 

stroke at the SME is two times greater compared to the medical wards. 
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