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Abstract
Background: Stroke units and intravenous thrombolysis have been shown to be effective in reducing mortality and post-stroke functional sequelae, but they are still 
embryonic in sub-Saharan Africa. However, even in developed countries, long hospital and intra-hospital delays still limit their access, hence the interest of a study 
on the care pathway of patients hospitalized for stroke and its determinants at the Tingandogo University Hospital, in Ouagadougou.

Patients and methods: This was a prospective longitudinal study of patients consecutively admitted to the Tingandogo University Hospital, from May 2015 to April 
2016, for stroke. Sociodemographic data, cardiovascular risk factors, comorbidities, clinical and neuroradiological data were analyzed, as well as the characteristics of 
the pre- and intra-hospital care pathway. A univariate and multivariate analysis was performed.

Results: 52 patients (49.5%) consulted at a health center within ≤ 3 h; 17 patients (16.2%) consulted directly with the CHU medical emergencies; 39 patients 
(37.1%) received cerebral CT scan within ≤ 2 h; pre-hospital transport by ambulance and the initial clinical severity of stroke (NIHSS ≥ 17) were independent factors 
associated with early first-time delay; urban residence was the only independent variable associated with early admission to emergency departments; vascular risk 
factors, pre-hospital transport by an ambulance and the initial use of a physician were independent factors associated with early CT scan.

Conclusion: The implementation of an organized network of pre- and intra-hospital care centered on the stroke units, public awareness and training of health 
professionals on stroke, will reduce the delays in hospital management of stroke.
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Introduction
Stroke is one of the leading causes of adult death, dementia 

and disability in the world. Sub-Saharan Africa lags behind in the 
establishment of stroke units (SU) and intravenous thrombolysis (IV) 
of acute cerebral infarctions, while their impact on reducing mortality 
and functional disability is today universally proven [1,2]. SU have 
recently been introduced in some countries such as Congo-Brazzaville 
[3] or Côte d’Ivoire [4], with the impact of reducing early mortality 
[3,4] and a reduction of intra-hospital medical complications [4]. To 
our knowledge, in no country in sub-Saharan Africa, IV thrombolysis 
of cerebral infarctions by tissue plasminogen activator (t-PA) has yet 
to be performed in routine practice. However, even in the developed 
countries, the long prehospital and intra-hospital delays still limit their 
access particularly to thrombolysis [4-8]. It therefore seemed interesting 
to us to carry out a study on the care pathway of hospitalized patients 
for stroke and its determinants, at Tingandogo Teaching Hospital in 
Ouagadougou (Burkina Faso).

Methodology
It was a cross-sectional, prospective, descriptive and analytical 

study of patients who were residents of the city of Ouagadougou 
or neighboring localities within a radius of approximately 50 km, 
consecutively hospitalized for stroke at the Tingandogo Teaching 
Hospital in Ouagadougou, in Burkina Faso, from May 2015 to April 

2016. All adult patients over the age of 16, admitted for recent stroke 
up to 7 days old, clinically diagnosed and confirmed by cerebral CT, 
with their informed consent, have been included, except those whose 
age was <16 years, those whose stroke had not been confirmed by 
neuroimaging or was more than 7 days old or whose consent had not 
been obtained.

For each patient, the following data were obtained from the 
patient or his entourage and/or indicated in the clinical file: age, sex, 
level of education, residence, distance from the place of residence to 
Tingandogo University Hospital (according to the patient’s or his 
entourage’s estimates and comparison with map data of Ouagadougou 
commune and surrounding localities ), transport vector (ambulance 
or personal transportation), vascular risk factors, history of stroke, 
comorbidities, NIHSS score at admission, clinical severity of stroke at 
admission (NIHSS ≥ 17, and/or disorders of consciousness), nature 
of stroke, first referral health structure (health and social promotion 



Labodi LD (2018) Hospitalized patients care pathway for stroke and its determinants in a reference hospital in ouagadougou (Burkina faso)

 Volume 1(4): 2-6Blood Heart Circ, 2018          doi: 10.15761/BHC.1000123

(± 68); 23 patients (21.9%) arrived early (≤ 3 hours) compared with 
82 patients (78.1%) who arrived late (> 3 hours). The median time to 
perform CT scan from admission to the emergency room was 6 hours 
(± 20); 39 patients (37.1%) received cerebral CT within an early time 
(≤ 2 hours) and 66 patients (62.9%) within a delayed time (> 2 hours).

Variables influencing admission times in the 1st health facility: 
Table 1 presents the results of the univariate and multivariate analysis 
of the variables influencing admission delays in the 1st health structure 
after the onset of stroke.

In univariate analysis, pre-hospital transportation by ambulance (p 
= 0.011) and initial severity of neurological deficit (admission NIHSS 
≥ 17) (p = 0.039), were the variables significantly associated with a 
primary care waiting period early (≤ 3 hours) after the onset of stroke.

In multivariate analysis with logistic regression, pre-hospital 
transportation by ambulance (versus pre-hospital transport by 
personal vehicle) (OR = 3.198, 95% CI: 1.150-8.890, p = 0.026) and 
the initial clinical severity of stroke (NIHSS ≥ 17) (OR 1.181, 95% CI: 
1.065-1.415), were independently associated with an early admission 
delay (≤ 3 hours) in the 1st health facility after the onset of stroke.

Variables influencing hospital emergency response times: Table 
2 presents the results of the univariate and multivariate analyzes of 
the variables influencing emergency admission delays at Tingandogo 
University Hospital.

In univariate analysis, the following variables significantly 
influenced the time to early admission to medical emergencies (≤ 
3 hours) after the onset of stroke: urban residence (p = 0.028), co-
morbidity (p 0.028), the initial use of a medical doctor after the onset of 
stroke (p 0.005), the initial appeal (direct admission) to the emergency 
department of the Tingandogo University Hospital (p 0.000), the first-
time care service within an early period (≤ 3 hours) after the onset of 
stroke (p 0.000).

In multivariate logistic regression analysis, only urban residence 
(OR = 1.680, 95% CI: 1.009-3.508, p = 0.009) was independently 
associated with an early admission delay to Tingandogo CHU (≤ 3 
hours) after the beginning of the stroke.

Variables influencing the time required to perform cerebral CT: 
Table 3 presents the results of the univariate and multivariate analyzes 
of the variables influencing the time required to perform brain CT after 
admission to the emergency department.

In univariate analysis, the following variables were significantly 
associated with an intra-hospital delay in achieving early cerebral 
CT (≤ 2 hours) after arrival in the emergency department: admission 
to CHU emergency departments via a personal vehicle (p = 0.015), 
existence VRF in the patient’s history (p = 0.012) and initial physician 
referral after stroke onset (p=0.032).

In multivariate analysis with logistic regression, the existence of 
VRF (OR = 3,342, 95% CI: 1,146-9,744, p = 0,027), emergency admission 
to the CHU via a personal vehicle (OR = 2.28, 95% CI: 1.103-7.109, p = 
0.030) and the initial use of a physician after the onset of stroke (OR = 
4.409, 95% CI: 1.486-13.09, p = 0.007), were independently associated 
with delayed early completion of cerebral CT (≤ 2 hours) after the 
patient’s arrival in the emergency room.

Comment and discussion
About 50% of our patients had recourse in an early time (≤ 3 

hours), to a health structure after the beginning of the stroke; however, 

center, or nursing practice, medical center or medical practice, private 
clinic, Tingandogo University Hospital), profile of the first referral 
health professional (paramedical or medical doctor), admission to the 
1st health facility since the beginning of the stroke (hours), admission 
to the emergency department of Tingandogo University Hospital after 
the start of stroke (hours), time to perform the brain scan since the 
patient arrived in the emergency room (hours). The time of onset of 
stroke was equated with the time of the first sign or symptom. When 
it came to a waking stroke, the start time was when the patient was last 
seen to be free of any neurological deficit.

The different delays in the care pathway were respectively 
categorized into 2 categories, namely: first-time care, early (≤ 3 
hours) or late (> 3 hours); emergency admission time to CHU, early 
(≤ 3 hours) or late (> 3 hours); time to perform cerebral CT, early 
(≤ 2 hours) or late (> 2 hours). These different delays were evaluated 
according to the compatibility with IV thrombolysis time of 4h30 and the 
recommendations of the European Stroke Organization (ESO 2008).

Statistical analyzes were performed using SPSS12 software. Student’s 
t-test was used to compare the means and Pearson’s Chi-square test to 
compare percentages; the value of p <0.05 was considered a threshold 
of statistical significance. Univariate and multivariate analyzes with 
logistic regression were performed to identify independent factors 
influencing the care pathway of our patients. Only variables with a p 
value of <0.20 in univariate analysis were considered for multivariate 
analysis. Ethical clearance was granted by the ethics committee of 
the the training and research unit of the health sciences of Ouaga 
University I Professor Joesph KI-Zerbo. A study permit has been 
obtained from the administration of Tingandogo University Hospital. 
Medical secrecy has been respected.

Result
Sociodemographic and clinical characteristics: the mean age 

was 61.1 years (range 21-88 years); 22 patients (21%) were aged ≤ 
50 years; 48 patients (45.7%) had no level of education compared to 
57 patients (54.3%) who had at least a primary level of education; 44 
patients (41.9%) came from surrounding localities of Ouagadougou 
while 61 patients (68.1%) resided in the commune of Ouagadougou; 
61 patients (58.1%) lived within ≤ 10 km of the hospital, compared to 
44 patients (41.9%) who resided more than 10 km from the hospital; 
31 patients (29.5%) were referred to hospital emergency departments 
via an ambulance, versus 74 patients (70.5%) who came by personal 
means of transport. At least one vascular risk factor (VRF) was found 
in 74 patients (70.5%); 31 patients (29.5%) had a history of stroke; 
comorbidities were found in 43 patients (41%).

There were 82 cases of ischemic stroke (78.1%) and 23 cases of 
hemorrhagic stroke (21.9%); 44 patients (41.9%) had signs of severity 
at admission; the mean NIHSS was 15.8 (range 4-42) and 44 patients 
(41.9%) had severe neurological impairment (NIHSS ≥ 17) on 
admission.

Care pathway: the median time to admission to the first referral 
health facility after the onset of stroke was 5 hours (± 23); 52 patients 
(49.5%) arrived at the first referral health facility early (≤ 3 hours) after 
the stroke and 53 patients (50.5%) arrived within late (> 3 hours); only 
17 patients (16.2%) went directly to Tingandogo University Hospital’s 
medical emergencies after their stroke. The first health care provider 
after the stroke occurred was a medical doctor in 70 patients (66.7%) 
versus a paramedic (state certified nurse most often) in 35 patients 
(33.3%). The median admission time to Tingandogo CHU was 24 hours 
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Univariate analysis  Multivariate analysis

Exposure variables
Consultation time in the first health resort structure

P OR
(95% IC) P≤ 3 hours 

  (n=52)
>3hours
(n=53)

Vascular risk factors (n=74) 38(51,4%) 36 (48,6%) 0,563

History of stroke (n=31) 15
(48,4%)

16
(50%) 0,880

Male (n=62) 32
(51,6%)

30
(48,4%)

Age range ≤ 50 years (n=34) 10
(45,5%)

22
54,5%) 0,668

Schooled patients (n=57) 26 (45,6%) 31 (54,4%)

Distance
≤ 5 km (n=30) 13 (43,3%) 17 (56,7%)

0,4916-10 km (n=44) 21 (47,7%) 23 (52,3%)
>10 km (n=31) 18 (58,1%) 13 (41,9%)

Urban residence (n=61) 30 (49,2%) 31 (50,8%) 0,934
Haemorrhagic nature of stroke (n=23) 11(47,8%) 12 (52,2%)

Severe stroke (n=44) 24 (54,5%) 20 (45,5%)

Ambulance transportation (n=31) 19 (61,5%) 12 (37,5%) 0,011 3,198
(1,150-8,890) 0,026

NIHSS ≥ 17 (n=44) 27 (61,4%) 17 (38,6%) 0,039  1,181
(1,065-1,415) 0,048

Type of comorbidities
Neurologic (n=7) 3 (42,9%) 4 (57,1%)

0,508Cardiac (n=13) 9 (69,2%) 4 (30,8%)
Others (n=23) 13 (56,5%) 10 (43,5%)

Table 1. Univariate and multivariate analysis with logistic regression of factors influencing early consultation delays (≤ 3h) in the first recourse health facility after the onset of the stroke

Univariate analysis Multivariate analysis with logictic regression

Exposure variables
Emergency admission delay after the onset of stroke

P OR (95% IC) P≤ 3 hours
  (n=23)

>3 hours
(n=82)

Vascular risk factors
 (n=74) 18 (23,4%) 56 (75,7%) 0,353

History of stroke (n=31) 9
(29%)

22
(81,1%) 0,253

Female  (n=43) 9
(20,9%)

34
(79,1%) 0,841

Range age <= 50 years (n=22) 2
(8,7%)

20
(24,1%) 0,102 0,218 (0,014-3,475) 0,281

Patients scolarisé (n=57) 12 (21,1%) 45 (78,9%) 0,818

Distance
≤ 5 km (n=30) 9 (39,1%) 21 (25,1%)

0,085
1

6-10 km (n=44) 5 (21,7%) 39 (47,6%) 0,878 (0,06-43,491) 0,878
>10 km (n=31) 9 (39,1%) 22 (26,8%) 0,978  (0,0129-8,586) 0,968

Urban residence (n=61) 17 (73,1%) 44 (53,6%) 0,028 1,680 (1,009-3,508) 0,009

Time limit for admission to the first referral health 
facility ≤ 3 hours (n=52) 23 (44,2%) 29 (55,8%) 0,000 36 (0,018-58) 0,998

First health resort 
structure

Medical center (n=29) 3 (13%) 26 (31,7%)

0,000

0,546 (0,002-23,735) 0,827
university hospital center 

(n=17) 9 (39,1%) 8 (9,7%) 0,077 (0,001-6,625) 0,259

Private clinic (n=26) 9 (39,1%) 17 (20,5%) 0,349 (0,003-43,381) 0,669
health and social 

promotion center (HSPC) 
or paramedical practice 

(n=33)

2 (8,7%) 31 (37,8%) 1

First medical resort type medical professional 
(n=70) 21 (30%) 49 (70%) 0,005 1,214 (0,824-4,353) 0,358

Ischemic nature of stroke (n=82) 19 (23,2%) 63 (76,8%) 0,554

Severe stroke (n=44) 10 (22,7%) 34 (77,3%) 0,863

NIHSS at admission ≥ 17 (n=44) 11 (25%) 33 (75%) 0,515

Comorbidities (n=43) 14 (32,6%) 29 (67,4%) 0,028 0,951  (0,162-5,236) 0,186

Table 2. Univariate and multivariate analysis with logistic regression of the factors influencing Tingandogo University Hospital Early Admission Times (≤3hours), after the onset of the 
stroke
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only 21.6% of our patients were directly admitted to the university 
teaching hospital emergency department early (≤ 3 hours) after stroke. 
Similar findings were made in other hospitals in sub-Saharan Africa: 
30% in Dakar [9], 32% in Conakry [10] and China with 25% of patients 
admitted to the SU within 3 hours, following the installation of the 
stroke [11]. In Western countries, the results are better with nearly 
50% of patients admitted to SU within 3 hours of stroke [6,12,13], 
and these results are constantly improving. Approximately 37% of our 
patients received cerebral CT within ≤2 hours after admission to the 
emergency, which is eligible for IV thrombolysis by activated tissue 
plasminogen recombinant (t-PA). The reduction of hospital emergency 
room admission delays after the onset of stroke and the time required 
to perform cerebral CT after admission to the emergency department is 
essential to increase the eligibility of the largest number of patients for 
thrombolysis IV cerebral infarction, only curative treatment of proven 
efficacy. This treatment makes it possible to reduce mortality, reduce 
the frequency and severity of post-stroke functional sequelae.

Several factors influencing emergency admission time or SU 
after stroke have already been identified in European, US and Asian 
studies [3,5-7,12,13-16]: pre-hospital transportation by ambulance or 
firefighters, sudden onset of signs of stroke, advanced age or between 
65 and 74 years of age, VRF, TIA or prior stroke, atrial fibrillation 
or coronary heart disease, the existence of a family circle, the female 
gender, the severity of the initial neurological deficit (NIHSS> 15,16 
or 17), the disorders of consciousness on admission, the recognition 
of stroke as a urgency by the patient or his entourage, the stroke of 
the anterior circulation, a 1st episode of stroke, a suspicion of stroke 

by the witnesses, the hemorrhagic nature of the stroke. In our study, 
pre-hospital transportation by ambulance (versus personal vehicle) 
and the existence of a severe neurologic deficit at admission (NIHSS 
≥ 17) were independent factors associated with early admission (≤ 
3 hours) in the 1st health facility of recourse after the installation of 
the stroke. In this, our study is in agreement with the results of the 
literature [3,5,6,11,12,14].

Indeed, several studies have shown that medical ambulance 
transport via the emergency medical assistance service (EMS) or by 
firefighters, and in particular via a telephone emergency medical 
regulation system, significantly increases the proportion of stroke 
patients arriving within the appropriate time for thrombolysis 
[5,6,8,15]. However, in Ouagadougou (Burkina Faso) and probably 
in other large cities in sub-Saharan Africa, pre-hospital transport 
of patients by ambulances or by firefighters is still not available and 
accessible and the emergency medical help services is still embryonic 
or non-existent. Thus, only 36.5% of the patients admitted early in the 
1st health facility of recourse after the occurrence of their stroke arrived 
there by ambulance, against 63.5% by means of personal transport. 
At the same time, 11.7% of patients admitted early to the hospital’s 
emergency department arrived there by ambulance against 78.3% by 
personal means of transport. 

Awareness-raising actions for the general public is needed to 
improve the early use of a qualified stroke health service. Improvements 
in the Burkinabe health system and sub-Saharan African countries in 
general are also required to ensure rapid pre-hospital transport, ideally 

Univariate analysis Multivariate analysis

Exposure variables

Delays in performing cerebral CT after admission to the emergency 
room

≤ 2hours 
(n=39)

> 2hours
(n=66) P OR 

(95% IC) P

Age range <= 50 years (n=22) 10 12 0,364
Female (n=43) 18 25 0,405

Schooled patients (n=57) 22 35 0,737
Urban residence (n=61) 20 41 0,277

Distance

<= 5km (n=74) 31 19

0,085

1,202
(0,338-4,273) 0,776

5-10 km (n=44) 21 23 0,604
(0,186-1,964) 0,402

>10 km (n=31) 7 24 1
Pre hospital transportation by ambulance 

(n=31) 17 (54,8%) 14 (45,2%) 0,015 2,800
(1,103-7,109) 0,030

Vascular risk factors (n=74) 24 (32,4%) 50(67,6%) 0,012 3,342
(1,146-9,744) 0,027

History of stroke (n=31) 11 20 0,820
Comorbidities (n=43) 16 27 0,991

Ischemic nature of stroke (n=82) 30 52 0,823
Severe stroke (n=44) 15 29 0,583

 NIHSS ≥ 17 (n=44) 13 31 0,171 1,999
(0,781-5,117) 0,148

First health resort 
structure

Medical center (n=29) 14 15

0,297
UHC (n=17) 8 9

Private clinic  (n=26) 9 17
HSPC or paramedic 

practice (n=33) 8 25

First health care doctor-type (n=70) 31 (41,9%) 39 (59,1%) 0,032 4,409
(1,079-1,486) 0,007

Time limit for admission to the first referral 
health facility ≤ 3 hours (n=52) 20 32 0,782

Emergency admission time ≤ 3hours (n=23) 8 15 0,791

Table 3. Univariate and multivariate analysis with logistic regression of the factors influencing the delays in cerebral CT scan realization
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provided by emergency medical help services or firefighters, and 
urgent treatment to the largest number of patients with acute stroke, by 
creating SU within hospitals.

The initial clinical severity of stroke defined by an NIHSS ≥ 17, 
identified in our study, as an independent early admission factor. In the 
literature, initial NIHSS> 15 or 16 or ≥ 17 and / or initial impairment 
of consciousness, were also recognized to have a significant influence 
on the early admission of patients with acute stroke [6,18,19]. Clearly, 
the clinical severity of stroke is seen more often as a life-threatening 
threat and encourages patients to seek immediate medical help. In our 
study, only 41% of patients with an NIHSS ≤ 16 were admitted early 
into the 1st referral health facility, compared to 61.4% for those with 
initial NIHSS ≥ 17, which emphasizes that an effort should also be 
made for patients with clinically moderate stroke. Indeed, all patients 
should be encouraged to seek medical attention immediately and 
health education should encourage early hospitalization of all patients 
with acute stroke, regardless of clinical severity.

We also showed that the urban residence reduced the hospital 
emergency room admission times. Compared with patients residing 
in the commune of Ouagadougou, patients from the rural area had 
long admission delays probably because of the limited availability and 
accessibility of ambulances, long distances to travel, the poor state of 
roads, long care path inherent in the health system: initial recourse 
to the CSPS, then initial transfer to the medical center, sometimes 
secondary transfer to the Regional Hospital Center before the final 
transfer to the CHU.

Some authors [5,6], however, noted that stroke history, VRF, or 
co-morbidities among stroke victims most often do not influence 
emergency admission times paradoxically. This could be explained by 
an incomplete therapeutic education after the 1st stroke, in particular, 
the lack of information regarding the existence of a specific treatment 
in a very early phase.

The minimum intra-hospital patient care period from admission to 
the emergency department until the beginning of rt-PA administration, 
referred to as “Door to Needle” (DTN), is evaluated within 60 minutes, 
in hospitals performing IV thrombolysis in routine practice. This delay 
includes the time of clinical examinations by the emergency physician, 
then by the stroke specialist, of realization and interpretation of the 
cerebral CT, the biological blood tests, the ECG, the time of the various 
intra-hospital transports, until at the beginning of the fibrinolytic 
administration. Each of the links in this chain of care can influence 
the delay in treatment administration [17,20,21]. In our context, 
the median time to perform cerebral CT was the only evaluation of 
intra-hospital management and is very largely incompatible with IV 
thrombolysis. In fact, it was 6 hours (± 20) and only 37.1% of patients 
received cerebral CT within ≤ 2 hours after arriving in the emergency 
room. These very long delays reflect several shortcomings related to the 
health system and the hospital organization. Among the shortcomings 
of the health system, we can mention the financial inaccessibility and 
sometimes geographic inaccessibility of CT for patients. Among the 
hospital organizational deficiencies, we can cite, the non-inclusion 
of stroke as a medical emergency accessible to therapeutics, with 
corollary, at the level of emergency physicians, delays in the clinical 
evaluation and expression of requests for paraclinical investigations 
and neurovascular evaluation; at the level of neurologists, delays in 
neurovascular evaluation and radiologists, delays in the realization and 
interpretation of cerebral CT examinations.

We find in our study that the existence of VRF, the use of 
ambulance as a means of pre-hospital transportation, and the initial 

use of a physician after stroke, were the independent factors associated 
with early achievement of cerebral CT. Our results are similar to those 
of Sekoranja L et al in Switzerland [13] who observed that the time 
required for cerebral CT scanning and the emergency neurologist’s 
response time were shorter when the patient had been referred by 
his family, not by the family doctor and when he was transported by 
ambulance not by his own means of transport. Patients already sensitized 
on health issues, especially those with VRF or who had seen a doctor after 
the stroke, naturally had the shortest time to perform CT scans.

Public awareness actions, continuing medical and paramedical 
training and the creation of an organized network of pre- and intra-
hospital stroke care will contribute to the improvement of hospital 
management and the prognosis of stroke.

Conclusion
Nearly 50% of the patients arrived in the first referral health facility, 

within ≤ 3 hours, but only 16% of patients consulted directly with 
Tingandogo University Hospital’s medical emergencies after the stroke 
began. The median admission time to Tingandogo CHU was 24 hours 
(± 68) and only 22% of patients arrived within 3 hours. The median time 
to perform CT scans from admission to the emergency department 
was 6 hours (± 20) and only 37.1% of patients benefited within ≤ 2 
hours. Ambulance pre-hospital transportation, initial clinical severity 
of stroke and urban residence were independent determinants of pre-
hospital stroke care patway, while VRF, pre-hospital transportation 
by ambulance and initial doctor after the start of the stroke were the 
determinants of the intra-hospital care pathway. Awareness-raising 
activities for the general public, medical and paramedical continuing 
education and the establishment of an organized network of pre- and 
intra-hospital care for stroke focused on SU, will help reduce the time 
needed for hospital care and improve the prognosis of stroke.
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