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Abstract: Background: Stroke is the leading cause of permanent disability acquired in the world. Aim: To study the 
epidemiological indices, risk factors and outcome of stroke. Subjects and Methods: It was a prospective study to collect 
epidemiological data, clinical presentation and outcome of stroke patients in 28 public and private health facilities in our 
largest health region. It had covered the period from January to December 2013. Results: A total of 43,558 inpatients were 
enrolled. Among them, 986 patients had a stroke which frequency was 2.26 %. The incidence rate has been estimated to 79.58/ 
100,000 inhabitants/year.  Male subjects were observed in 50.8% and 49.2% of females. The mean age was 59 ± 13.2 years. 
Concerning the stroke subtype, ischemic stroke was found with 54.9% and 45.1% of hemorrhagic including 10.8 % of 
subarachnoid hemorrhage. The traditional main risk factors were hypertension (87.3 %) and diabetes (17.5 %). The mean time 
of admission was 55 ± 20.75 hours. The average time before beginning first care was 56 ± 20.74 hours. Only 44% of patients 
had received first aids within 24 hours. The average length of stay was 17 ± 8.5 days. The mean modified Rankin scale score at 
the exit time was 2.3 ± 0.8. At discharge, 58.9% of patient had partial motor deficits and 27.5% of them died. Conclusion: A 
good knowledge of risk factors and early signs of stroke by the population will reduce stroke mortality and its functional 
sequel. All these lacks of assessment increase the delay in the management of patient and lead to permanent deficits.  
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1. Introduction 
Stroke is the first leading cause of long-term disability and 

the third cause of death wide world [1-4]. Strokes had 
represented by 30-50 % of admissions in neurological services 
in major urban centers of south Saharan African countries [5-7].  
The frequency of hypertension is estimated to 10-15 % in the 
general population and can reach 30-32 % in urban and semi 
urban areas [8,9]. The combined effects of rapid urbanization, 
poverty, and ignorance contribute to increase of the 
epidemiological indicators of cardiovascular and 
cerebrovascular diseases [10-12]. A good knowledge of these 
indicators should help to implement relevant strategies and 
policies, and reduce stroke incidence, mortality and sequels. 

The aim of this study was to determine the 
epidemiological indicators and the risk factor of stroke in the 
public and private health facilities in the largest health 
municipality of our country. 

2. Subjects and Methods 
2.1. Setting 

The study was conducted in the largest heath region of the 
country. The design was presented to each of the heads of 
public and private health facilities concerned for their 
membership. Twenty eight (28) health facilities (8 public and 
20 privates) were selected by random to participate in the 
study based on their carrying capacity. 
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The health region covers an area of 90 square kilometers 
and located along the Atlantic Ocean which is on its southern 
side. The population was estimated in 2013 to 1,239,000 
inhabitants. It includes all ethnic groups and different cultural 
practices of the country. The region is divided into five health 
districts by the ministry of public health. 

With regard to public health coverage, it has 14 peripheral 
health care units, 4 health centers, one district hospital, one 
regional hospital, and 2 university hospitals. 

The private sector has a continuous and progressive 
growth since 1990. It plays an active part in providing health 
care. These private facilities are concentrated in areas where 
public care services are unavailable. All social categories of 
patients receive care in these privates sector. This private 
sector accounts 582 care centers with approximately 46,800 
patients per year. This sector is also very diverse. In fact, 
large centers with specialists and modern technical platform 
coexist with small centers that remain individual health 
companies. Besides the approved private facilities by the 
government, there is an informal private sector ranging from 
small medical offices to allied units that drain approximately 
4,000 patients per year. 

The traditional sector is poorly known. The number of 
drained patients remains unknown. The districts of the city 
have diverse types of accommodation and sanitary condition 
as the majority of big cities in developing African countries. 

2.2. Assessment 

It was a prospective and longitudinal study to collect 
epidemiological data, clinical features, and outcome of stroke 
among inpatients in public and private health facilities in the 
largest health region of the country. The study has covered 
the period from January to December 2013. 

The study was conducted by the entire staff of the 
Neurology Department of Campus University Teaching 
Hospital of Lomé, Togo. A graduated neurology coordinator, 
and 30 internships with special training in stroke diagnostic, 
registered daily all new cases of stroke admitted to the 28 
selected sites. 

Two stroke neurologists discussed the controversial 
medical history of all retained patients with a diagnosis of 
stroke. CT scan or MRI (hyper density/signal or hypo 
density/signal of the brain parenchyma), was read by a senior 
neuroradiologist. 

Patients with first-ever stroke and patients with recurrent 
stroke as long as the current admission was due to a relapse 
stroke were included.  Patients with loss of consciousness 
without focal signs, partial seizures with post seizure deficit, 
a transient ischemic attack, patients who died within 24 hours 
of admission with no neuroimaging signs, patients with other 
diagnostic than stroke, and patients not residing in the 
Municipality were excluded from the study. 

The diagnosis of stroke was based on clinical and 
radiological criteria, established by World health organization 
[13].  Baseline information was collected and concerned 
demographic and clinical features, stroke risk factors, stroke 
subtypes (ischemic or hemorrhagic stroke  and subarachnoid 

hemorrhage), clinical presentation, modified Rankin Scale 
scores (at entrance and discharge), length of stay period, use 
of medications, frequency of in-hospital rehabilitation 
(physical therapy and speech therapy), laboratory 
(cholesterol, glucose and homocystein serum levels), and the 
outcome. 

Diabetes mellitus was defined as glucose serum 
levels >1.26g/l. Hypercholesterolemia was defined as 
cholesterol serum levels >5.2 mmol/l (220 mg/dl). 
Hyperhomocysteinemia was defined as homocystein serum 
levels >15 mmol/l. Hypertension was noted as blood 
pressure >140/90 mm Hg recorded at least twice before 
stroke. 

Occupation was either “manual” (including construction, 
farming, transportation and driving, and unemployed) or 
“non manual” (management, professional and related, 
sales/commercial and armed forces). 

2.3. Statistical Analysis 

The model of questionnaire design and data entry was 
performed using the software Epidata. The software was used 
to obtain the clearance data and calculate the standard 
deviation, mean, discrete and continuous distributions of 
variables, and the P value < 0.05 were considered statistically 
significant. The Khi-square test has permit to compare the 
frequencies and correlation indices observed between 
multiples variables. The Khi-square formula is found below: 

X2
(l-1) (c-1) = ∑  

∑ = somme 
n = total effectif 
ni = observed effectif in case 
ni’ = theorical effectif 
ni’ = total line x total column /general total 
(X2

(l-1) (c-1)) = le Khi deux 
l = line number 
c = column number 
The coefficient of contingence C contributes to evaluate 

the degree of correlation between two variables. 

C =  

All the patients or their relatives have given informed 
consent to the study. The study was approved by the Ethics 
Committee of the Ministry of Public Health. 

3. Results 
3.1. Epidemiology Findings 

A total of 43,558 patients were recorded in 28 health 
facilities. Patients without neuroimaging and those excluded 
from the study encountered for 166 cases (0.38%). The stroke 
patients were noted for 986.  Stroke frequency rate was 2.3% 
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(986/43,558). In public services, 89.2% (879) patients were 
recorded and 10.8% (107) in private health facilities. Health 
facilities in districts 2 and 5 hosted 96.4 % of patients with 
strokes (Table I). The incidence rate of stroke was 79.6 per 
100,000 inhabitants per year. Male subjects were observed 
for 50.9% (502) and 49.1% (484) for females. The mean age 
was 59 ± 13.2 years and 80.8% were over 45 years. 

3.2. Clinical Features 

The average hospital admission time was 55 ± 20.75 hours. 
Over than one half of patients (57.7%) were admitted within 
the first 24 hours, 37.4% within 6 hours (extremes: 4-73). 
The mean time of beginning first care was 56 ± 20.74 hours. 
Only 44% of patients had received first aids within 24 hours 
after the onset of clinical manifestations. 

The average delay between admission and making brain 
imaging has been 43 hours (SD: 53±24). Eighty percent of 
patients achieved their brain imaging within 72 hours. 

Regarding the stroke subtypes, ischemic stroke was noted 
in 54.9% (541/986) of and 45.1% (445/986) for hemorrhagic 
including 10.8 % of subarachnoid hemorrhage. There is a 
great correlation between the type of stroke and age (P<0.05, 
95%CI). The ischemic stroke was the prerogative of adults 
and elderly and the hemorrhagic for the most part was 
encountered in adults (Table II). 

3.3. Risk Factors and Modified Ranking Scale 

Regarding the risk factors, hypertension comes first with 
87.3%, followed by diabetes in 17.5% (Table III). The mean 
modified Rankin scale score was 3.7 ± 1.1 at entrance and 
2.3 ± 0.8 at discharge. Patients with hemorrhagic stroke, 88%, 
had needed the assistance of a third person on admission 
against 61.3% with ischemic stroke.  

The average hospital length of stay was 17 ± 8.5 (14.0-
24.3) days. Table IV had shown the distribution of patients 
according to admission time, first aids time, modified Rankin 
scale and the average of length of stay. 

3.4. Stroke Outcome 

Stroke mortality accounted for 0.62 % (271/43,558) of 
deaths of all combined causes. The crude mortality rate 
(among patient with stroke) was 27.48 % (271/986) at all 
health facilities, with 34.3% of deaths in the first 72 hours. 
Young subjects represented 35.9% and adults, 26.6% of 
deaths. Public care units have registered 95.5% of deaths and 
4.5% in private clinics. The mortality rate has a great 
correlation with the modified Rankin scale score at admission 
and the subtype of stroke (p <0.05, 95%CI). The hemorrhagic 
stroke patients with a modified Rankin scale score higher on 
admission had the highest mortality rate. 

Table I. Distribution of the patients according to the sanitary districts  

 
All patients Stroke patients  Municipality’s population 
n* = 43,558 Percentage (%) n*= 986 Percentage (%) n*= 1,239,000 Percentage (%) 

District 1 958 2.2 6 0.6 51,686 4.3 
District 2 4,486 10.3 77 7.8 401,678 32.4 
District 3 8,625 19.8 12 1.2 327,841 26.5 
District 4 2,439 5.6 18 1.8 97,467 7.8 
District 5 27,050 62.1 873 88.5 360,328 29.1 

Legend: n*= number of the sample; %§ = percentage 

Table II. Distribution of patients with stroke regarding the sub type of strokes, sex and age 

 
IS‡ (n=541) HS† (n=445) 

Total 
Males Females Males Females 
n*= 268 %§ = 49.5 n = 273 % = 50.5 n = 255 % = 57.3 n = 190 % = 42.7 n = 986 %=100 

Age (years)           
Young  (15-44) 41 15.3 24 8.8 65 25.5 36 18.9 166 16.8 
Adults (45-64) 119 44.4 119 43.6 166 65.1 119 62.7 523 53.0 
Elderly  (> 65) 108 40.3 130 47.6 24 9.4 35 18.4 297 30.1 

Legend: IS‡: Ischemic stroke; HS†: Hemorrhagic stroke; n*: number; %§: percentage  

Table III. Distribution of patients with stroke according to the risk factors  

 
Type of strokes 
IS‡ (number, percentage (%)) HS† (number, percentage (%)) Total (number, percentage (%)) 

Hypertension 470 86.9 391 87.9 861 87.3 
Diabetes 120 22.2 54 12.1 173 17.5 
Heart diseases 48 8.9 18 4.0 53 5.4 
Hypercholesterolemia 36 6.6 6 1.3 41 4.2 
Hyperhomocysteinemia 36 6.7 6 1.3 41 4.2 
Alcohol 18 3.3 6 1.3 24 2.4 
Obesity 12 2.2 12 2.7 24 2.4 
HIV infection 6 1.1 0 0.0 6 0.6 
Smoking 6 1.1 6 1.3 12 1.2 
Others 12 2.2 12 2.7 24 2.4 

Legend: ‡IS: Ischemic stroke; †HS: Hemorrhagic stroke 
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Table IV. Distribution of patients according to admission time, first aids time, modified Rankin scale and the average of length of stay 

Hours 
Admission time First cares time Modified Rankin scale In-hospital length of stay 

n = 334 Percentage (%) n = 334 Percentage (%) Score Entrance Discharge Age (years) ALS* (days) SD† 

0-6 125 37.4 120 35.9 1 1(0.3) 10(4.1) Young (15-44) 15.7 8.7 

7-12 9 2.7 10 3 2 46(13.8) 177(73.1) Adults (45-65) 17.3 9.3 

13-24 59 17.6 17 5.1 3 133(39.8) 40(16.6) Elderly (> 65) 15.3 6.5 

25-48 69 20.7 51 15.3 4 27(8.1) 1(0.4)    

49-72 25 7.5 64 19.2 5 127(38) 14(5.8)    

73 & + 47 14.1 72 21.5       

Legend: *ALS= Average length of stay; †SD= standard deviation; n= total number  

4. Discussion 
4.1. Study Limits 

The study was conducted among selected care facilities 
including hospitals, districts and peripheral health care units. 
This reduced the size of the sample because many patients 
according to their cultural education did not use basic health 
facilities. The utilization rate of health facilities was 
estimated to 53.7 % in the municipality. Another limitation 
was the inpatients only included, it was impossible to collect 
patients who could not afford hospital care facilities or were 
more likely to attend traditional healers [6,14,15]. However, 
the consistency of our results with previous studies in the 
literature provides some validity to the data.  

4.2. Discussion of the Results 

During the study period, 43,558 patients were admitted to 
28 clinics and stroke frequency was 2.26%. The incidence 
rate was 79.6 per 100,000 inhabitants / year. This may reflect 
the estimated frequency and incidence of stroke attack in the 
whole municipality. Our incidence and frequency rates are 
lower than these reported in the literature. It can be the result 
of the bias in the recruitment of patients or the smallest size 
of the whole country population which is estimated to 6 
million. According to an overlap of studies, the incidence rate 
for both sexes ranged from 170 to 360 per 100,000 
inhabitants between 55 and 64 years, from 490 to 
890/100,000 between 65 and 74 years and 1350 to 1790 per 
100,000 over 75 years. It is two to three times lower in 
women than in men between 55 and 64 years old[16,17]. 

Regarding the African surveys, the incidence rate of stroke 
is lower, and ranges between 60 and 74.8/100,000 per year 
[18,19], similar to our findings. It was reported that the 
incidence rate for stroke is higher in Europe and USA than in 
Africa according to different cultural characteristics, diet and 
lifestyle [17]. 

The difference between the sexes was not statistically 
significant, but many previous studies have reported a male 
predominance [6,7]. 

The mean age of onset was 59 ± 13.2. The age group of 
45-65 years was the most affected with 51.8 %. The average 
age reported in some studies range from 52 to 55 years old 
[16,18]. 

Regarding the age, young aged from 15-44 years 

accounted for 16.5%, adults aged of 45-64 for75.8%, and 
aged over 64 years, 7.8%. Incidence rates were estimated for 
these groups respectively to 41.5, 516.6 and 615.3 per 
100,000 inhabitants. Stroke is more common in adults and 
elderly patients than young subjects [6,7,11,19]. 

Concerning the admission, it was often motivated by the 
brutal motor deficit syndrome with or without loss of 
consciousness, as reported by many authors [6-8]. In this 
study, 37.4% of patients were received in a health facility 
before the sixth hour, and 57.8 % before the 24th hour. In the 
Belgium study, it was observed 55% of admission before the 
6th hour and 98 % during the first 24 hours [20]. The average 
time of   admission was 55 ± 20.75 hours. 

Our services are far from being in the concept of time is 
brain regarding the early admission and management of 
patients. Early initiation of first aid improves survival and 
functional prognosis of stroke [21]. It is so important to 
eliminate any factors that delay hospital admission and the 
providing of first cares. It is necessary, on other hand, to 
educate the population on the stroke’s first symptoms and 
aware them to avoid transit to traditional healers or basic 
clinics which are not suitable for this category of patients 
before being transferred to neurology unit. The admission can 
also be late by limited resources of patient, as he/her must 
pay the care charges in setting where there is no global health 
insurance. 

Depending on the subtype of stroke, ischemic attack was 
observed in 54.9% and 45.1% of hemorrhagic. Other 
previous studies have reported different rates, range from 
63% to 85% for ischemic attack and 15 % to 37% for 
hemorrhagic stroke [6,22,23]. This difference is related to the 
study region, cultural practice, people lifestyle and possible 
genetic factors that remain to be identified. African stroke 
subtypes frequencies are different from Europe and USA 
[21,24-26]. 

Regarding the stroke traditional risk factors, hypertension 
was found in 88% of patients with hemorrhagic strokes and 
86.8% with ischemic attack. Age, race and sex are all strong 
none modifiable risk factors [12,18,27]. Previous strokes, 
hypertension, diabetes, heart diseases, smoking and alcohol 
are the major modifiable risk factors. It has been estimated 
that stroke incidence could be reduced in half only when 
hypertension has received an appropriate treatment 
[11,16,18]. One in four adults has hypertension over 40 years 
and at least 30% are unaware to have treatment for it. 
Controlling hypertension is the single and most effective way 
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of reducing stroke mortality in the population [6,7,10,12]. To 
achieve this goal, patients were required to undergo the after 
stroke education care centers. 

The average length of stay was 17 ± 8.5 days. If our 
average length of stay is lower than in other studies[20,21], it 
is because the duration of hospitalization is relatively short 
due to the fact that hospitalization costs are higher and must 
be covered by the patient or its family. Patients need to be 
released as soon as they have a rather small improvement to 
reduce the hospital costs. In case of public insurance and 
social security system, the payment process is too slow and 
difficult. 

Concerning the modified Rankin scale score, 85.9 % of 
patients at admission had needed the help of another person 
to accomplish at least one task of their daily life whereas 
77.2 % of stroke survivors were independent at discharge 
period. In South African study, 66% of stroke survivors 
needed help in at least one task of daily life at hospital 
discharge [28]. In the present study, 88% of patients with 
hemorrhagic stroke need the assistance of another person to 
accomplish at least one task of daily life at admission against 
61.3% with ischemic stroke. This means that, at admission 
patients with hemorrhagic stroke are more dependent than 
those with ischemic stroke. 

At the discharge, 95.9 % of survivors from hemorrhagic 
stroke no longer needed help or needed a discreet help 
against 75.5% of patients with ischemic stroke. High 
modified Rankin scale score at the entrance would probably 
be a good prognosis factor. It is clear that the medical care of 
stroke improves remarkably the quality of life of patients. 

Stroke deaths accounted for 0.62% of deaths from all 
adjusted-causes among which 50 % were adults over 45. The 
crude mortality rate was 27.5 %. Stroke deaths rate are 
ranged from 34.9% to 61.2% in several studies [29,30]. 
Hemorrhagic strokes are the deadliest with a rate of 34.6% 
against 9.9% for ischemic, as reported in the literature 
[6,16,18,28,29]. It was found that patient with hemorrhagic 
stroke who did not die during hospitalization, recovered 
globally better than patients with ischemic attack (P<0.05). 
The stroke-adjusted death rate has declined from 
approximately 98,5/100,000 in 1990 to 50/100,000 in 2010, 
in sub Saharan African countries, and suppose to be lower in 
the coming years[2,6]. Ischemic strokes had better prognosis 
than hemorrhagic ones [28-31]. 

5. Conclusion & Recommendation 
5.1. Conclusion 

The findings of this study showed that stroke frequency 
and incidence rate was low with male predominance and 
concern four in five adult over 45 years old. There is a long 
delay in hospital admission and patient first aids giving. 
Regarding the stroke subtype, ischemic is more frequent than 
hemorrhagic with a great correlation to age. Hypertension 
and diabetes are the traditional leading risk factors. 
Hemorrhagic stroke patient needed more assistance of a third 

person on admission than ischemic. 
Despite the lack of knowledge assessment and poor 

equipment available, the stroke crude mortality rate still low 
in this community. The main challenge remains to reduce the 
young stroke incidence and its after-effects. 

5.2. Recommendations 

There is a lack of knowledge in the population concerning 
the risk factors and early signs of stroke. This increases the 
delay in the admission and management of patient, and lead 
to permanent stroke after-effects and high mortality rate. 
Controlling hypertension is the most effective way of 
reducing stroke disability and mortality in the population. All 
expenditures and related hospital costs which must be 
charged by the patient or his family remain the major 
challenges. Patients were highly required to undergo after 
stroke education care centers. 
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