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Abstract
Introduction: Stroke is a major public health concern. It is a 
frequent pathology, 80% of which is of ischemic origin. Ap-
proximately 86% of all stroke deaths worldwide occur in low- 
and middle-income countries. The objective of this study 
was to investigate prognostic factors for in hospital lethality 
of stroke cases admitted in a public university hospital in 
Burkina Faso. Methods: This was a retrospective cohort 
study with a descriptive and analytical aim on adults admit-
ted for a stroke confirmed by a brain scan at the Sourô Sanou 
University Teaching Hospital (CHUSS) of Bobo-Dioulasso 
over the period from January 1, 2009, to December 31, 2013. 
Results: The proportion of cases confirmed by the brain CT 
scan was 32% of all patients admitted for stroke in the CHUSS. 
The overall case fatality was 27.6%. This lethality was more 
pronounced in patients with hemorrhagic stroke (35.8%) 
compared to patients with ischemic stroke (22.4%). Median 
survival was higher in patients with ischemic stroke than 
those with hemorrhagic one (36 and 25 days, respectively) 
with a statistically significant difference (p value = 0.001). In 

multivariate analysis and hemorrhagic stroke (hazard ratio 
[HR]: 2.25; CI 95%: 1.41–3.61), an altered state of conscious-
ness (HR: 1.90; CI 95%: 1.20–2.99) and the presence of central 
facial paralysis (HR: 1.67; CI 95%: 1.04–2.67) are factors that 
increased significantly the lethality. Conclusion: The study 
has identified three prognostic factors of lethality that are 
the hemorrhagic stroke type, the altered state of conscious-
ness, and the central facial paralysis. Given the high case fa-
tality, it is important to develop and implement effective 
prevention and management strategies adapted to the re-
sources for the optimal control of stroke in Africa.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Strokes are becoming increasingly frequent and repre-
sent a real public health problem worldwide. In contrast 
to high-income countries where stroke mortality rates 
have declined, the burden of stroke incidence, prevalence, 
and mortality in low- and middle-income countries such 
as sub-Saharan Africa (SSA) countries have increased in 
recent years. This trend is expected to accelerate [1, 2]. 
Globally, approximately 86% of all stroke deaths occur in 
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low- and middle-income countries [2, 3]. Hospital-based 
studies show high proportions of stroke cases among all 
hospitalized patients [4]. A systematic review of commu-
nity-based studies found an annual stroke incidence of 
316 per 100,000 inhabitants and a prevalence reaching 
981 per 100,000 inhabitants in Africa [2, 5]. Most hospi-
tal-based studies show a high risk of death due to stroke 
in SSA [4]. Sarfo et al. [6] reported an overall inhospital 
fatality rate for stroke in Ghana of 43.4%. In Mozam-
bique, a hospital-based study found that 217 out of 651 
patients admitted for stroke died during hospitalization, 
giving a case fatality of 33.3%, and 277 died 28 days after 
the event, giving a case fatality of 39.6% [7]. Factors as-
sociated with death were advanced age, low socioeco-
nomic status, high systolic pressure, high heart rate, re-
current stroke, and fibrinogen level ≥400 mg/dL [8]. The 
incidence rate of recurrent stroke was 11% 1 year after a 
previous stroke and was associated with death in 80% of 
cases. In Burkina Faso, previous studies reported a pro-
portion of 15.1% of strokes among admissions for cardio-
vascular causes and 52.1% of strokes among hospitaliza-
tions in the neurology department [9, 10]. The case fatal-
ity was estimated at 31.6% in these hospitals. Kpoda et al. 
[11] noted an increase number of consultations and hos-
pitalizations for stroke in public hospitals, with a reduc-
tion of stroke-related lethality. However, few data exist on 
the factors associated with hospital stroke lethality in 
Burkina Faso. The objective of this study was to identify 
prognostic factors of hospital lethality of stroke cases ad-
mitted to the Sourô Sanou University Teaching Hospital 
(CHUSS) in Burkina Faso.

Materials and Methods

We conducted a retrospective cohort study in the CHUSS in 
Burkina Faso. The CHU Souro Sanou is one of the tertiary hospi-
tals (3rd reference level) in the Burkina Faso health pyramid. The 
theoretical capacity of the hospital is 640 beds with a staff of 1,029 
agents all categories combined. Our study was conducted in the 
neurology department.

Adult patients >18 years of age admitted to hospital for stroke 
between January 1, 2009, and December 31, 2013, were included. 
The diagnosis of stroke was confirmed by CT [12]. Data were col-
lected from hospitalization and patient medical records. Data (age 
in years categorized in <45 vs. ≥45 years, sex, residence, marital 
status, socioeconomic level), health safeguarding behavior data 
(smoker, alcohol consumer), clinical data (consultation time in 
<12 vs. ≥12 h, general condition, high blood pressure, state of con-
sciousness, major neurological deficits at entry), personal history 
hypertension, diabetes, and other cardiovascular diseases were col-
lected. Vital status (deceased or alive) at discharge were our depen-
dent variables. Primary exposure was the type of stroke. Strokes 

were classified as ischemic or hemorrhagic. Confounding factors 
were sociodemographic, behavioral, clinical characteristics, and 
clinical history. For sample size calculation, we considered stroke 
was classified into hemorrhagic (22%) and ischemic (78%) groups 
based on Labodi et al. [13] study. We estimated the minimum sam-
ple size using the Schoenfeld formula [14] for the Cox proportion-
al instantaneous hazards model. The power and significance level 
were 5% and 80%, respectively, for the two-tailed test. According 
to our assumptions, the total number of events (deaths during hos-
pitalization) needed was equal to 95. The minimum sample size 
required was then calculated using a proportion of deaths of 40%, 
intermediate between the proportions observed in two studies per-
formed in Burkina [9, 10]. The minimum total number of stroke 
patients needed to be included in our study was 238.

Sample Size
During the study period, the total number of stroke cases hos-

pitalized at the CHUSS was 967, of which 312 cases were confirmed 
by a brain scan. Nineteen stroke cases were not included in sur-
vival analyses because their length of hospitalization or vital status 
at discharge was unknown (Fig. 1).

Statistical Methods
Each questionnaire was double-checked before entered into an 

EPIDATA 3.1 database. A descriptive analysis of data was per-
formed. The χ2 test or Fisher’s exact test was used to compare pro-
portions. Survival durations were estimated according to the 
stroke type by the Kaplan-Meier method. The survival curve of the 
ischemic group was compared to the hemorrhagic one using the 
log-rank test. Associations between death during hospitalization 
and independent variables were analyzed using Cox regression. 
Crude hazard ratios (HRs) and their confidence intervals were cal-
culated. A multivariable Cox model was constructed, using a back-
ward variable selection procedure. The models were validated us-
ing the Schoenfeld residual-based test and graphical method. The 
analyses were performed using Stata version 14 software and sig-
nificance level used was 5%.

Results

Description of Stroke Patients Discharge Mode
In our sample (n = 312), the death rate was 27.6%, and 

patients discharged alive with and without sequelae rep-
resented 56.1% and 9.6%, respectively. For 12 patients 
(3.9%), the discharge status was unknown, 7 patients 
(2.2%) were discharged against medical advice, and 2 
(0.6%) were transferred. The distribution of patient dis-
charge status by the stroke type is shown in Figure 2. Le-
thality was higher in hemorrhagic stroke than in ischemic 
one (35.8% vs. 22.4%), whereas the percentage of dis-
charges with sequelae was higher in ischemic stroke 
(59.9% vs. 50.0%). The difference in distribution of dis-
charge mode between ischemic and hemorrhagic stroke 
was not statistically significant (p = 0.091). We performed 
survival analysis for 293 subjects.
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Description of Sociodemographic and Clinical 
Characteristics at Admission
Our study population was predominantly male, great-

er than 45 years, and residing in urban areas (Table 1). 
There were no statistically significant differences between 
the characteristics of patients with ischemic or hemor-
rhagic stroke except for occupation. The proportion of 

civil servants was significantly higher among ischemic 
stroke patients, whereas the proportions of shopkeepers/
artisans and housewives/workers/retirees were higher 
among hemorrhagic stroke patients. Most patients con-
sulted more than 12 h after the onset of the seizure. This 
proportion was statistically higher in patients with ische-
mic stroke (p < 0.001). At admission, more than 70% of 

Fig. 1. Flowchart of adult patients admitted to the CHUSS for stroke (2009–2013).
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patients had aphasia. Central facial paralysis was present 
in 40% of patients, and this proportion was significantly 
higher in patients with ischemic stroke (46 vs. 31%). A 
stroke history was found in our sample, with a statisti-
cally higher proportion in the ischemic stroke group (p < 
0.017). The main clinical signs at admission were hyper-
tension and the level of consciousness alteration. This 
proportion was statistically higher in the ischemic stroke 
group (Table 2).

Mortality by Stroke Type, Sociodemographic and 
Clinical Characteristics at Admission
Among the 293 patients included in survival analysis, 

there were 86 deaths, representing a mortality rate of 
29.4% (CI 95%: 24.2–34.9%) and a mortality rate of 22.2 
(17.7–27.4) per 1,000 patients × days. Survival during 
hospitalization by the lesion type is shown in Figure 3. 
Median survival was higher in ischemic stroke patients 
than in hemorrhagic one (36 and 25 days, respectively), 
and the two curves differed significantly (p < 0.001). In 

the univariate analysis, the following factors were associ-
ated with case fatality at the threshold of 20%: gender, 
marital status, socioeconomic level, general condition at 
entry, type of stroke, level of consciousness, and central 
facial paralysis (Tables 3, 4). There was a significantly 
higher risk of death in unmarried individuals (p = 0.030) 
and significantly lower risk of death in individuals with 
low socioeconomic status (p = 0.021). According to clini-
cal  characteristics, the risk of death was significantly 
higher in patients with bad condition at entry (p = 0.008) 
and in the presence of consciousness alteration (p = 
0.003). The instantaneous risk of death in hemorrhagic 
stroke was 2.14 (CI 95%: 1.37–3.33) times higher than in 
ischemic stroke (p = 0.001). In multivariable model estab-
lished on the basis of clinical characteristics, a significant-
ly higher risk of death was observed in the presence of 
altered consciousness, central facial paralysis, and hem-
orrhagic stroke (a HR [CI 95%]: 2.25 [1.41–3.61]) (Ta-
ble 5).

Fig. 2. Distribution of patients hospitalized for stroke from 2009 to 2013 by the stroke type and mode of discharge.
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Discussion

In this study, we considered only 32.3% of patients ad-
mitted for stroke whose diagnosis were confirmed with a 
brain CT scan. Prognostic factors independently associ-
ated with lethality were type of stroke, hemorrhagic 
stroke, altered state of consciousness, and central facial 
paralysis. A patient with hemorrhagic stroke has a higher 
risk of death because of the vascular rupture leading very 
quickly to hydroelectrolytic and hemodynamic disorders. 
Also, the management is different which means that if 
diagnosis is not made early, death occurs quickly. Fatality 
was significantly two times higher in patients with hem-
orrhagic stroke than ischemic stroke. This high lethality 
could be explained by the delay in performing brain CT 
scans, the management depending on type of lesions. 
This high mortality in the hemorrhagic group corrobo-
rated finding of other studies [15–17] which indicates the 

severity of hemorrhagic types, especially in resource-con-
strained countries. Indeed, in hemorrhagic stroke, there 
are often neurological complications such as acute intra-
cranial hypertension syndrome. In addition, depending 
on hematoma volume, cerebral involvement with a mass 
effect can occurs. The presence of hypertension in hem-
orrhagic stroke made often its control difficult. Finally, 
hematoma location also has an impact, i.e., location in 
posterior fossa of brain worsens the prognosis. The pre-
dominance of ischemic stroke in our sample is similar to 
that of Dabilgou et al. [31], Ouedraogo et al. [16], Labodi 
et al. [17], Kaduka et al. [15], and Jowi and Mativo [18] in 
Kenya. On the contrary, in Nigeria, a study noted a pre-
dominance of hemorrhagic stroke which could be related 
to the recruitment of patients with a coma, which was 
much more common in hemorrhagic. Furthermore, they 
showed that age, male gender, the presence of hyperten-
sion, and comorbidity were determinants of poor prog-

Table 1. Sociodemographic and lifestyle characteristics by the stroke type

Variables Total Stroke type

IS HS p value†

Age
N 292 176 116

0.381
≥45 years, % 89.0 90.3 87.1

Gender
N 291 175 116

0.156
Male, % 65.0 61.7 69.8

Residence
N 235 142 93

0.443
Urban, % 73.6 71.8 76.3

Marital status
N 139 84 55

0.881
Married, % 84.9 84.5 85.5

Socioeconomic level
N 132 72 60 0.443
Low, % 65.2 68.1 61.7

Profession
N 111 60 51

0.020
Civil servant, % 16.2 23.3 7.8
Individual/merchant/artisan (e), % 19.8 15.0 25.5
Cultivator, % 32.4 38.3 25.5
Housewife/worker/retired, % 31.5 23.3 41.2

Tobacco
N 106 72 34

0.753
Yes, % 21.7 20.8 23.5

Alcohol
N 112 74 38

0.257
Yes, % 37.5 33.8 44.7

† p value, χ2 test.
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nosis [19]. Hypertension was not found to be a prognostic 
factor in our study. This can be explained by the fact that 
some patients were already under treatment, or blood 
pressure measurement was mostly done after the antihy-
pertensive medication was taken. The delay in consulta-
tion could also be due to the fact that most patients do not 
respect or are not aware of country’s health system func-
tioning and therefore often end up consulting at a level of 
care which is not appropriate for their pathology. The 
higher median survival in ischemic stroke indicates and 
highlights the interest in early detection and timely CT 
scanning that increase the chances of patients’ survival. 
Indeed, the result of the CT scan points out the type of 
stroke and determines the type of medical treatment to be 
administered. So, the earlier it is done, the better the pa-
tient’s chance of recovery. Moreover, the alteration of 
consciousness is also an element of bad prognosis because 

the management is delicate often requiring the installa-
tion of a nasogastric tube and a very strict monitoring of 
the vital constants in a reanimation ward. In fact, patients 
with impaired consciousness have a higher risk of death. 
Our results are similar to findings in Saudi Arabia. In ad-
dition, they found that a history of hypertension and 
smoking were prognostic factors for stroke death [20]. 
The management of these patients is even more delicate 
because there is frequently pulmonary fragility leading to 
body poor oxygenation. History of hypertension also 
leads to acute lung edema, which can quickly lead to 
death. However, no association with history of hyperten-
sion could be explained by the follow-up problem and 
even a lack of knowledge of their status in Africa. The 
presence of altered consciousness had a strong influence 
on lethality if we consider the type of stroke, which is con-
sistent with clinical practice. This is the same line with the 

Variable Total Ischemic 
stroke

Hemorrhagic 
stroke

p value†

Consultation time
N 209 127 82

<0.001
≥12 h, % 62.7 72.4 47.6

General condition at entry
N 287 173 114

0.323
Bad, % 33.5 31.2 36.8

Reported history
HBP

N 283 172 111
0.305

Yes, % 68.6 66.3 72.1
Diabetes

N 243 149 94
0.405

Yes, % 8.2 9.4 6.4
Stroke

N 231 146 85
0.017

Yes, % 18.6 23.3 10.6
State of consciousness

HBP
N 270 163 107

<0.001
Yes, % 80.0 73.0 90.7

State of consciousness
N 286 172 114

0.004
Abnormal, % 35.7 29.1 45.6

Major neurological deficit
Language

N 195 122 73
0.608

Aphasia, % 73.3 74.6 71.2
Central facial paralysis

N 285 171 114
0.009

Yes, % 40.0 46.2 30.7

† p value χ2 test.

Table 2. Clinical and biological 
characteristics by the stroke type – CHUSS 
stroke inpatients (2009–2013)
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Fig. 3. Survival during hospitalization by 
the stroke type (Kaplan-Meier curve and 
log-rank tests) – patients hospitalized for 
stroke at the CHUSS (2009–2013).

Variables N Mortality rate (per 
1,000 patients × days)

Crude HR 
(CI 95%)

p value†

Age
15–44 years 32 13.8 1

0.349
≥45 years 260 22.8 1.54 [0.62–3.82]

Gender
Female 102 17.2 1

0.140
Male 189 25.0 1.43 [0.89–2.31]

Residence
Rural 62 19.0 1

0.303
Urban 173 24.0 1.35 [0.76–2.40]

Marital status
Married 118 16.6 1

0.030
Single/divorced/widowed 21 35.2 2.45 [1.09–5.52]

Socioeconomic level
Low 86 15.3 1

0.021
High or average 46 32.5 2.2 [1.12–4.35]

Profession
Civil servant 18 10.9 1

0.091
Merchant/craftsman 22 26.3 2.23 [0.46–10.79]
Cultivator 36 13.3 0.80 [0.16–4.17]
Housewife/other 35 31.7 2.80 [0.63–12.57]

Lifestyle
Smoker

No 83 20.4 1
0.781

Yes 23 20.8 1.14 [0.45–2.86]
Alcohol consumption

No 70 18.5 1
0.397

Yes 42 25.5 1.39 [0.65–2.99]

† p value, Wald test.

Table 3. Mortality by sociodemographic 
and lifestyle characteristics (univariate Cox 
model) – CHUSS stroke inpatients (2009–
2013)
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Labodi et al. [17] study. In addition, a Nigerian study 
showed that altered consciousness is a poor prognostic 
factor apart from the presence of comorbidity and a high 
NIHSS score. Finally, the presence of central facial pa-
ralysis is also pejorative and aggravates the clinical out-
comes since it is part of the hemiplegia syndrome found 
in the hemorrhagic type with poor prognosis. Therefore, 
its presence deserves special attention in terms of man-
agement. The neurological deficit especially the language 
disorders reported in our series has been highlighted by 
other authors such as Labodi et al. [17] and Pavaloiu and 
Mogoanta [21]. Each factor individually has an important 
role in lethality. When we combine these three factors, we 
find a significant association between the type of stroke, 

state of consciousness, and facial paralysis with death 
which effectively shows the severity of this disease and 
further potentiates lethality. Therefore, the presence of 
these factors indicates emergency not only in the early 
diagnosis but also in the adequate management of pa-
tients as well. A study carried out in Tunisia found simi-
larities with our data but reported other factors such as 
the NIHSS score, mydriasis, aphasia. This was a prospec-
tive study so the authors had been able to control the vari-
ables at the beginning of study [22]. There is therefore a 
crucial need for continuous monitoring to increase the 
chances of survival for patients. The overall lethality of 
27.6% showed that stroke is still a public health problem 
in our context. It could be explained by a lack of aware-

Variables N Mortality rate 
(per 1,000 patients 
× days)

Crude HR 
(CI 95%)

p value†

Time to consultation
<12 h 78 25.3 1

0.416
≥12 h 131 21.5 0.81 [0.49–1.34]

General condition at entry
Good 191 17.2 1

0.008
Bad 96 31.0 1.79 [1.16–2.75]

Reported history
HBP

No 89 25.3 1
0.444

Yes 194 19.6 0.83 [0.52–1.34]
Diabetes

No 223 22.4 1
0.715

Yes 20 25.2 1.15 [0.55–2.41]
Stroke

No 188 21.5 1
0.499

Yes 43 18.4 0.79 [0.40–1.56]
Clinical signs at entry

HBP
No 54 20.2 1

0.865
Yes 216 20.9 1.05 [0.59–1.86]

Type of stroke
Ischemic 176 17.1 1

0.001
Hemorrhagic 117 31.4 2.14 [1.37–3.33]

State of consciousness
Normal 184 15.6 1

0.003
Altered 102 32.7 1.95 [1.25–3.04]

Major neurological deficit
Language

Normal 52 15.3 1
0.425

Dysarthria/Aphasia 143 21.5 1.32 [0.66–2.68]
Central facial paralysis

No 171 19.8 1
0.137

Yes 114 24.6 1.42 [0.89–2.25]

† p value Wald test.

Table 4. Mortality according to clinical 
characteristics at the CHUSS (2009–2013) 
(univariate Cox model)
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ness on the risk factors and of the seriousness of this dis-
ease by the population. Therefore, they lose time before 
consulting a doctor. This may be a problem of diagnosis 
and management in some health facilities. This lethality 
is comparable to other studies results such as those from 
Burkina Faso, Mozambique, and in France [7, 16, 17, 23]. 
Indeed, a systematic review of the literature has shown 
that in hospital studies, case fatality is between 27 and 
46% in Africa [5]. However, our result is greater than the 
finding of N’Goran et al. [24] in Abidjan, Dabilgou et al. 
[31], and Lompo et al. [25] in Burkina Faso. This differ-
ence could be explained by the fact that we used 5 years 
of data from all departments that received stroke cases, 
compared to only emergency ward data used by N’Goran. 
The small sample size, which was limited to neurology 
department and included only patients over 65 years of 
age, seems to explain Dabilgou et al.’s study. The differ-
ence with Labodi is related to the fact that the author only 
included patients with ischemic stroke where generally 
the lethality is low. In Africa, the level of technical facili-
ties performance in hospitals differs from country to 
country, explaining some of the observed disparity in 
mortality rates. The comforting results recorded in devel-
oped countries relate to the improvement of access to 
quality care for the management of strokes, in particular 
the timely transport of patients, medical interventions 
based on evidence such as thrombolysis of acute cerebral 
ischemia, and high-quality specialized facilities such as 
dedicated stroke units [26]. Conversely, in SSA, the high 

rates of early mortality observed are thought to be the re-
sult of delays in admission and management of patients 
with stroke, the absence of stroke units, or fibrinolysis yet 
the only therapeutic strategies of proven effectiveness 
[27]. These dysfunctions could be explained by the weak-
ness of African health systems, marked among other 
things by the insufficiency in the primary prevention of 
strokes, the low availability, and/or the low accessibility 
of medico-technical equipment, the insufficiency of qual-
ified human resources [28]. However, in developed coun-
tries and some emerging countries, the improvement in 
access to quality care for the management of strokes, the 
timely transport of patients to stroke units, interventions, 
and evidence-based medicine such as controlling the ex-
pansion of the volume of ICH by early and rapid reduc-
tion in the relapse of hypertension allowed a significant 
reduction in early mortality [29]. On the contrary, Burki-
na Faso and in certain other countries of SSA was record-
ed an increase in death rates from hemorrhagic stroke, 
adjusted according to age, between 1990 and 2010 [30].

Our study has some limitations. First, data used for our 
analysis were not originally collected for research purpos-
es. This results in a high proportion of missing data. The 
lack of archiving and the handwritten system use may 
have led to the nonexhaustiveness of hospitalized cases. 
The precision and accuracy of the information may have 
been reduced by the nonstandardization of measurements 
by different categories of health workers at different times. 
Nevertheless, our study had a sufficient sample size to 
compare mortality according to the type of stroke.

Recommendations
For research, the determinants of stroke lethality 

should be confirmed in subsequent prospective observa-
tional studies with a larger sample of patients; for public 
health, to raise public awareness through information 
and communication technologies about the recognition 
of stroke warning signs, control of cardiovascular risk 
factors, and needs for early management; and at the clin-
ical level, to develop strategies to strengthen the skills of 
health personnel in the diagnosis and early management 
of stroke cases.

Conclusion

Our study revealed a high mortality rate in Burkinabe 
stroke patients. The hemorrhagic form, the state of con-
sciousness, and the central facial paralysis are the main 
independent prognostic factors. Our results highlighted 

Table 5. Association between clinical characteristics and occur- 
rence of death during hospitalization (multivariable Cox) (n = 280, 
80 deaths) – patients hospitalized for stroke at the CHUSS (2009–
2013)

Variable Adjusted HR (CI 95%) p value†

Stroke type
Ischemic 1

0.001
Hemorrhagic 2.25 [1.41–3.61]

State of consciousness
Normal 1

0.006
Altered 1.90 [1.20–2.99]

Central facial paralysis
No 1

0.034
Yes 1.67 [1.04–2.67]

Eliminated from the Cox model because NS: general condition 
at entry. Variables not considered for the multivariable model (p > 
0.20 in univariate analysis): time to consultation, history of 
hypertension, diabetes, stroke, hypertension at entry, and language. 
† p value, Wald test.
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