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a b s t r a c t 

Background: Stroke is a neurological emergency affecting both developed and developing countries. In Djibouti, 
stroke is the fourth leading cause of death. Our objective was to describe the demographic, clinical, paraclinical 
profile of stroke in Djibouti and identify the possible underlying risk factors. 
Methods: We conducted a cross-sectional multicentre study carried out over a period of 6 months in the medical 
services of the Soudano-Djibouti military hospital, the General Peltier hospital and the emergency department of 
the National fund for social security health centre. 
Results: A total of seventy patients were included. The mean age was 59.61 years with a male predominance 
(sex ratio: 2.5) and a statistically significant female-related difference beyond the age of 60 years (p < 10 − 3 ). 
Cardiovascular risk factors were mainly hypertension (73%), khat chewing (64%) and tobacco use (50%). Khat 
chewing and tobacco use were associated with a younger age of occurrence of stroke (p = 0.020 and p = 0.004, 
respectively). Diabetes mellitus and hypercholesterolemia were found respectively in 30% and 19% of cases, 
and were more associated with ischemic stroke. Coronary disease (11%), heart failure (3%) and obesity (4%) 
(significantly associated with the female gender; p = 0,021) were less common. Motor deficits (94%) were the 
most common clinical manifestations, followed by sensory deficits (51%) and alteration of consciousness (37%). 
Stroke was ischemic in 61.5% of patients. The most affected territory in ischemic stroke was the territory of 
the middle cerebral artery, and capsulo-thalamic involvement in haemorrhagic stroke which was significantly 
associated with the alteration of consciousness(p = 0,003). 
Discussion: Stroke had primarily modifiable risk factors in Djiboutian patients dominated by high blood pressure, 
tobacco use and khat chewing especially in the male population under the age of 60 years. These findings could 
have implications on future preventive measures and a better approach to public health policy. 
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Stroke is the second leading cause of death worldwide (5.781 mil-
ion deaths in 2016) after ischemic heart disease, and the leading cause
f acquired disability in adults [1] . In Djibouti, strokes were the third
ause of death (464 deaths in 2017) after the lower respiratory infections
nd the Human Immunodeficiency Virus / Acquired Immunodeficiency
yndrome (HIV / AIDS) [2] . Strokes constitute a real public health prob-
em by their annual cost, their frequency and their severity at the origin
f serious disabling consequences. Nevertheless, they remain accessible
o prevention. In Djibouti, the evolution of the current health situation
haracterised by a lack of human resources mainly trained health prac-
itioners for the management of the disease, technical platforms and
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specially a specific program for the prevention of cardiovascular dis-
ases, does not seem very favourable. Recent work has highlighted the
mportance and specificity of stroke in developing countries and par-
icularly in Sub-Saharan Africa (SSA) [3] . With increasing burden of
troke, SSA has a high prevalence (up to 1.46 per 1000 population),
nd age-standardised stroke incidence (up to 316 per 100,000) rate [4] .
he pooled estimates is currently 3.5 per 1000 population with an an-
ual increase of 12.0% [5] .The rare epidemiological data on strokes
oncerning Djibouti are those established by the World Health Organi-
ation (WHO) and the study by Benois and al., in 2009 [6] on 16 cases of
aemorrhagic stroke. To our knowledge, there are currently no cohort
tudies conducted on the profile of stroke in Djibouti. In this context,
he aim of this work was to describe the epidemiological, clinical and
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araclinical characteristics of stroke in Djibouti, and to identify the un-
erlying risk factors in these patients. 

ethods 

A cross-sectional multicentre study was carried out over a period
f 6 months (July to December 2017) in the Departments of: Medicine
t the Soudano-Djibouti Military Hospital, the General Peltier Hospital
nd Emergency of the National fund for social security health centre. 

Were included all adult patients, regardless of age, hospitalised for
he diagnosis of stroke of arterial origin (ischemic and haemorrhagic)
uring the study period. Our definition of stroke was established based
n the latest update from the American Heart Association / American
troke Association in 2013 [7] . We used the International Classification
f Diseases Version 10 (ICD-10) for the classification of stroke [8] . We
xcluded from the study all adult patients with a stroke of venous ori-
in (cerebral venous thrombosis), subarachnoid haemorrhage as well as
atients without brain imaging. We collected the demographic, clinical
nd laboratory data. Vascular risk factors (hypertension, heart diseases,
iabetes, and dyslipidaemia) were established upon obtaining personal
istory of patients in whom these factors were already diagnosed. In
hose who were newly diagnosed with such diseases during their hospi-
alisation, the diagnosis was established by the specialists of each disease
cardiologists and endocrinologists in each centre). Obesity was defined
s a body mass index (BMI) over 30. Toxic habits were also noted in-
luding tobacco use, khat chewing and alcohol consumption and were
lassified as never, former, and current use. All the included patients
ad brain CT scan. For strokes of the middle cerebral artery territory,
he Alberta Stroke Program Early CT score (ASPECTS score) was calcu-
ated. 

The data were collected after oral consent of the patients or a family
ember in case of impossibility to communicate with the patient, and

he agreement of the referring physician. Patients were informed of the
im of the work and of their anonymity. 

The data were entered and analysed using the Statistical Package
or the Social Sciences (SPSS) version 23 software. We calculated sim-
le frequencies and relative frequencies (percentages) for the qualitative
ariables. We calculated means (or medians in case of a non-Gaussian
istribution), standard deviations (inter quartile difference in case of
 non-Gaussian distribution) and the range (minimum and maximum)
or the quantitative variables. The statistical significance (p) was set at
.05 for all statistical tests. We used the Chi-squared test to compare the
ercentages and we used Fisher’s exact test if the theoretical size was
ess than five. We used the Student’s t-test (t) for the comparison of 2
eans or the Mann-Whitney U test in case of a non-Gaussian distribu-

ion. 

esults 

A total of 70 patients were included. Three patients were excluded
ecause they could not have a CT scan done for socioeconomic reasons.
he average age of our study population was 59.61 years (ranging from
3 to 85 years) with a male predominance (sex ratio 2.5). A statisti-
ally significant difference related to the female gender was noted be-
ond the age of 60 years (p < 10 − 3 ). Sixty-six percent of patients were
f Djiboutian origin. The patients of foreign geographic origin were
f Ethiopian origin (n = 11), Somali (n = 12), and Yemeni (n = 1). Ethni-
ally, 76% of patients were community Somali against 16% Afar and
% Arab. Family history of stroke was found in 13% (n = 9). Half of the
atients (n = 35) had no social security coverage. 

The most common cardiovascular risk factor was hyperten-
ion (73%) followed by the khat chewing (64%) and tobacco use
50%) ( Table 1 ). These three factors were significantly associated with
he male gender (p = 0.009 for hypertension, p < 10 − 3 for khat chewing
nd tobacco use). The average tobacco use rate measured for conven-
ional tobacco was 29.36 Packets-year and it was associated with a
142 
ounger age of stroke (p = 0.004). Fifty-one percent of the patients were
oth hypertensive and khat-consumers. Among khat consuming pa-
ients, 47% had concomitant tobacco use with the consumption of khat.
onsumption of khat was associated with a younger age of stroke less
han 60 years (p = 0.020) ( Table 2 ). Diabetes mellitus and hypercholes-
erolemia were present in 30% and 21% of cases, respectively. The fre-
uencies of coronary artery disease (11%), heart failure (3%) and obe-
ity (4%) were low. The obesity was significantly associated with the
emale gender (p = 0.021). In patients with ischemic stroke, 76% had
iabetes mellitus, 63% with tobacco use and 60% had hypercholes-
erolemia. Khat chewing and hypertension were at similar proportions
n ischemic and haemorrhagic strokes (46% versus 54% and 53% versus
7% respectively) ( Fig. 1 ). 

The average consultation time was 36 hours and 46 minutes (rang-
ng from 20 minutes to 368 hours) ( Fig. 2 ) . On a clinical level, motor
eficits (94%) were the most frequent clinical manifestations. Sensory
eficits were found in 51%; and 37% of the patients had presented alert-
ess disturbances. Impairment of higher functions was found in half of
ur patients with mainly language disorders such as Broca’s motor apha-
ia (21%) and dysarthria (16%). Vision disorders (7%), cerebellar syn-
rome (4%) and the cranial nerves impairment (3%) were uncommon
anifestations in our study population. 

The brain CT scan was performed in all of our included pa-
ients. Sixty-one and a half percent had ischemic stroke and 38.5 % had
aemorrhagic stroke. The most affected territory in ischemic stroke was
he territory of the middle cerebral artery (14%). Haemorrhagic stroke
as capsulo-thalamic in 51% of cases and significantly associated with
lertness disturbances (p = 0.003). The median of the ASPECTS score,
alculated in all patients with ischemic lesion in the territory of the mid-
le cerebral artery was eight (interquartile range at 1). 

The electrocardiogram was performed in all patients. Abnormali-
ies were dominated by signs of left ventricular hypertrophy (17%)
nd those of myocardial ischemia (11%). Forty-two patients (60%) had a
ransthoracic cardiac ultrasound with eight cases (11%) of hypertrophic
ardiomyopathy. Ultrasound of the supra-aortic trunks was performed
n 16 (23%) patients, a quarter of whom had atheromatous infiltration.
lasma cholesterol, measured in 68 patients (97%) was high in 19%
f them, while plasma triglyceride, measured in 65 patients (93%) was
igher than normal in 11% of the cases. 

iscussion 

Our study, having assessed prospectively a multicentre cohort of 70
atients from different ethnic groups with ischemic or haemorrhagic
troke, depicted preliminary demographic and clinical features of stroke
n Djiboutian population. The average age of our population (59.61
ears) was lower than that of Western countries (73 years) [9] . How-
ver, we found comparable values in the African series [10–12] . Age is
n fact the first non-modifiable risk factor for stroke in the literature, and
troke incidence increases with age [13] . This younger age found in our
ohort seems to be a common feature in the black race as has been
hown in American studies [14] . In our series, male predominance was
ound regardless the age group (sex-ratio of 2.5) in accordance with
ost African series [15–18] . However, a statistically significant differ-

nce in favour of the female gender was noted in our cohort from the
ge of 60 years. In fact, the male gender exposed more to the risk of
troke except in the advanced ages where the female gender dominated
19] . Hormonal factors may be incriminated. Series like that of N’goran
nd al., in 2015, showed a female predominance(56% women) but it
as a single centre study despite a study duration of two years [11] . 

In our study, 73% of the patients were hypertensive; which was
lightly lower than data from some sub-Saharan countries such as
he Ivory Coast (86.4%) [11] , the Congo (84.3%) [10]and Ghana
85%) [15] . But our rate was higher than that of Asian countries such
s South Korea (64%) [20] and India (60%) [21] . Hypertension is the
ost important risk factor of all types of stroke combined. The rela-
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Table 1 

Distribution of history and toxic habits according to gender. 

Gender 

Total Male Female P 

N 70 50 20 
Personal history of stroke 8(11%) 6(12%) 2(10%) 0.588 
Personal history of transient ischemic attack 1(1%) 1(2%) 0 
Hypertension 51(73%) 41(82%) 10(50%) 0.009 
Diabetes mellitus 21(30%) 14(28%) 7(35%) 0.381 
History of hypercholesterolemia 15(21%) 8(16%) 7(35%) 0.079 
Coronary artery disease 8(11%) 7(14%) 1(5%) 
Heart failure 2(3%) 2(4%) 0 
Valvular heart disease 1(1%) 1(2%) 0 
Obesity 3(4%) 0 3(15%) 0.021 
Tobacco use 35(50%) 32(64%) 3(9%) < 10-3 
Khat chewing 44(64%) 42(84%) 2(10%) < 10-3 
Alcohol 1(1%) 1(2%) 0 

Fig. 1. Personal history according to the type of 
stroke. 

143 
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Fig. 2. Distribution of patients according to the delay 
of consultation. 

Table 2 

Characteristics of khat consumption. 

Values P 

Prevalence of khat consumption, N (%) 44 (63) 
Gender M, N (%)F, N (%) 42 (95)2 (5) < 10 − 3 

Average consumption frequency, Day / week 5,52 
Daily consumption, N (%) 24 (34) 
Consumption time before stroke, Year 34,87 
Weaning, N (%) 3 (7) 
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ionship between the risk of stroke and the degree of hypertension is
lmost linear [22] . A third of our patients (30%) had diabetes melli-
us. This rate is higher compared to what was found in Western coun-
ries (15.5%) as well as studies done in Ivory Coast in 2015 (11.4%).
arger proportions have been reported in African countries such as the
ongo (36.1%), Nigeria (23.8%) and especially in other countries such
s Iran (55.7%) [ 10 , 11 , 23-25 ]. This high rate of diabetes mellitus could
e explained by sedentary lifestyle and overweight. A fifth of our pa-
ients (19 %) had a high level of cholesterol. This rate was higher than
hat of studies conducted in Nigeria (3%) in Mozambique (14.3%) but
 d  

144 
lso in Yemen (8.7%) [ 10 , 26 , 27 ]. Yet, larger proportions have been re-
orted in recent studies in Ethiopia (38.5%), Congo (45.2%) and Brazil
47%) [ 10 , 28 , 29 ].The relationship between cholesterol and stroke is not
s obvious as that with coronary artery disease. The elevation of the
holesterol level was associated with an increased risk of ischemic stroke
hile an elevation of the HDL cholesterol level was associated with a

eduction in this risk [30] . It was observed that the risk was different
ccording to the type of stroke with an association between cholesterol
evels and the obstruction of the large arteries in the ischemic stroke
 Table 3 ) [ 10 , 21 , 26 , 28-29 , 31-33 ]. 

Half of our patients were tobacco consumers.Tobacco use is a factor
hat doubles the risk of stroke as demonstrated by the Framingham study
34] . There is also a dose-dependent relationship between smoking and
he occurrence of stroke [35] . Tobacco consumption in our patients was
igher than that observed in sub-Saharan countries such as Ethiopia
4.9%), Senegal (5.8%) and Nigeria (22.8%) [ 16 , 24 , 28 ]. But our val-
es were close to those of studies conducted in South Korea (48.7%)
36] and in Tunisi a (42.1 %) [37] . Tobacco use was associated with the
ccurrence of stroke at younger age in our patients (p = 0.040). Another
xplanation would be the tobacco / khat chewing association. Indeed,
uring the sessions of khat chewing, a large amount of tobacco use can
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Table 3 

Comparison of stroke risk factors in our study and other previous studies. 

Author, country, year N Hypertension% Diabetes mellitus% Hypercholesterolemia% History of stroke% Heredity% 

Bamekhlahetal., Yémen, 2014 [26] 774 57,2 44,8 8,7 10,6 13,4 
Limboleet al., Congo, 2017 [10] 166 84,3 36,1 45,2 - - 
Deresse and Shaweno, Ethiopia, 2015 [28] 163 50,9 7,4 38,5 2,5 1,2 
Sylajaetal., India, 2018 [21] 2066 60.8 35.7 14.4 19.8 15,2 
Marroneet al., Brazil, 2011 [29] 688 75,1 22,6 47,1 - 16,4 
Omori et al., Japan, 2012 [33] 1087 70 39,8 50 21,3 30 
Ben Mahjoub et al., Tunisia, 2017 [35] 107 62 35 - - - 
Our study, Djibouti, 2017 70 73 30 21 11 13 

b  

c  

I  

(  

a  

s  

H  

p  

c  

v  

K  

c  

i  

e  

t  

s  

s  

s  

s  

a  

r  

fi  

m  

t  

h  

c  

I  

m  

d
 

c  

4  

t  

c  

i  

S  

a  

2  

t  

n
 

r  

S
 

o  

p  

w  

o  

2  

r  

s  

r  

 

w  

h  

(  

(  

s
 

i  

s  

c  

t  

i  

m  

a  

w  

f
 

i  

r  

p  

c  

c  

m  

a  

d  

c  

t  

s  

h  

h  

m  

s  

f  

c  

T  

o  

w
 

v  

I  

b  

s  

w  

p  

f  

m  

l  

f  

p

D

 

c  

s  

F

e associated. As observed by Bawazeer and al., in 1999 in Yemen, khat
onsumers were great tobacco consumers ( > 20 cigarettes / day) [38] .
ndeed, in our series, the majority of patients were consumers of khat
63%) with a male predominance (95%). This consumption was daily
mong 34% of consumers. Khat was associated with a younger age of
troke (p = 0.020). Indeed, there is a long history of Khat chewing in the
orn of Africa and the Arabian Peninsula. Khat chewing for social and
sychological reasons has been practiced for many centuries in these
ountries including Djibouti. The role of khat consumption in cardio-
ascular risk has already been proven [39] . In fact, the leaves of the
hat plant contain amphetamine like compounds such as cathinone and
athine increasing both blood pressure and heart rate. Cathinone, which
s the active molecule, exerts both a positive inotropic and chronotropic
ffect on the heart leading to high blood pressure but also a vasoconstric-
or and aggregating platelet effect through catecholamines [ 40 , 41 ]. The
tudy of Mujili et al., noted, by studying ischemic stroke among 358 con-
umers of khat and 335 non-consumers, that the occurrence of ischemic
troke was significantly more frequent among consumers [42] . In the
tudy of Ali et al. including 8176 consecutive patients presenting with
cute coronary syndrome, khat chewing was associated with increased
isk of both ischemic and haemorrhagic stroke and death [43] . These
ndings were in line with the conclusions of the systematic review and
eta-analysis of Mega et al. assuming that khat was found to have ei-

her a causative or worsening effect on stroke, myocardial infarction and
eart failure [39] . In Djibouti, khat consumption has been previously in-
riminated in cardiovascular complications including heart failure [44] .
n the prospective study by Bénois et al. in 2009 assessing morbidity and
ortality in haemorrhagic stroke in Djibouti, approximately 62% were
aily consumers of khat [6] . 

The time between the onset of signs and the consultation of a medical
entre was assessed in our study. There was an average of 36 hours and
6 minutes, so more than 24 hours. The time taken for care is decisive in
he stroke as " Time is brain ". This significant delay found in our cohort
ould be justified by the distance from hospitals, but also by the lack of
nformation about the disease by the patients and their entourage [45] .
horter delays have been reported in regions of European countries such
s Spain or in randomised controlled trials in Italy (respectively 3 hours
1 minutes and 2 hours 40 minutes) [ 46 , 47 ]. But a systematic review of
he literature that described stroke care in 14 African country included,
oted a median time interval of 31 hours [48] . 

In our study, all patients had a brain CT scan following the latest
ecommendations of the American Heart Association and the American
troke Association of 2018 [49] . 

Ischemic stroke was found in 61.5 % of our cases (including 58.5 %
f ischemic strokes formed) and haemorrhagic stroke in 38.5 %. This
revalence of ischemic stroke was the same as that observed across the
orld, in Europe as well as in Africa [9,12]. However, the proportions
f haemorrhagic stroke were higher than in European countries (6.7-
9.9%). This was known as a particularity of sub-Saharan countries with
eports of more than 50% of haemorrhagic stroke [ 50 , 51 ]. Nonetheless,
tudies conducted the last ten years have shown a decline in haemor-
hagic stroke which currently range from 30 - 40% of strokes [12,24,27]

In our study, the most frequent territory for ischemic stroke (56%)
as that of the middle cerebral artery; and deep capsulo-thalamic
145 
ematoma was the most common location for haemorrhagic stroke
85%). These proportions were similar to those of the French studies
83.4%) for ischemic stroke and Senegalese (67.8%) for haemorrhagic
troke [ 52 , 53 ]. 

More than three quarters of the patients having an ischemic stroke
n the territory of the middle cerebral artery in our series, had ASPECTS
core higher than 7. Therefore, they could have had a better prognosis in
ase of intravenous thrombolysis within 3 hours of the cerebral infarc-
ion [54] . The main hindrance for thrombolysis therapy implementation
n African studies was reported to be cost [55] . Additionally, as afore-
entioned, the average presenting time of our patients was 36 hours

nd 46 minutes which is way above the three to four and a half hours
indow of intervention. Also, the insufficiency of equipment and expert

or thrombolysis therapy in stroke in Djibouti was the major obstacle. 
Some limitations should be kept in mind though regarding the find-

ngs of this study and warrant analysis. The limited cohort size could
educe statistical study power and hamper association studies. Being a
ioneer study on stroke in Djibouti, the lack of previously published
omparative data hampered us from performing any a priori power cal-
ulations for sample size. Besides, study duration carried out over six
onths could ignore potential seasonal differences in stroke features

nd would require further prospective studies over longer duration. Ad-
itionally, the study was conducted in urban settings in the three main
entres of Djibouti. All stroke patients in the regional hospitals were
ransferred to those centres but some rural undiagnosed cases or tran-
ient ischemic attacks could be missed. By excluding patients for not
aving imaging done because of socio-economic reasons, our study may
ave skewed towards a higher socioeconomic profile of patients who
ay not represent all stroke patients in Djibouti. However, only three

ubjects were excluded for such reasons. The limited resources deployed
or exhaustive etiological assessment of stroke impede formulating valid
onclusions on the spectrum of causes of stroke in Djiboutian patients.
aken all together, these limitations could hamper the generalisability
f our results. Finally, our study lacks data on prognosis and mortality
hich could be later assessed in future prospective follow-up cohorts. 

In conclusion, our prospective multi-centric study may help to pro-
ide healthcare interveners in Djibouti with preliminary data on stroke.
ndeed, we identified in this cohort main risk factors of stroke in Dji-
outian patients dominated by hypertension, smoking and khat con-
umption, especially in the male population under 60 years of age. Our
ork depicted a first profile of strokes to improve the preventive ap-
roach based mainly on education and the fight against modifiable risk
actors, focusing on the identified mostly at-risk population of young
ale smokers and khat consumers. In the future, larger studies with

onger duration, and prospective monitoring of prognosis would be use-
ul to better understand the underlying risk factors specific to Djiboutian
opulation and the possible effective interventions in this context. 

issemination of results 

Results from this study were shared with staff members at the data
ollection sites through informal presentations, This study was also the
ubject of thesis research presented on March, 22nd 2018 in Djibouti
aculty of Medicine /University of Djibouti. 
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