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a b s t r a c t 

Background: Stroke is a leading cause of death and chronic disability worldwide. In Sub-Saharan Africa (SSA), 

which includes Somalia, stroke represents a significant part of the chronic disease burden. However, there is 

relatively little data on risk factors, demographics, and clinical profiles. This study aimed to define the etiological, 

demographic characteristics, classification of stroke and functional status of patients with acute ischemic stroke 

(AIS) admitted to the emergency centre, and to create projections to evaluate the incidence and genetic aspects 

of stroke. 

Methods: The study population consisted of patients who applied to the emergency centre between 1 May 2017 

and 1 May 2021 and were diagnosed with acute ischemic stroke (AIS). Patient demographics, season of onset, risk 

factors, laboratory data, imaging results, infarct location, AIS subtype and treatment outcomes were collected, 

and compared. 

Results: A total of 3,968 patients diagnosed with ischemia stroke were included in the study. The mean age 

was 51.12 ± 16.43 years, and we reported male predominance (65.7%). While hypertension, hyperlipidaemia, 

Diabetes mellitus (DM) were more frequent among the risk factors, smoking history and alcohol consumption 

history were very low. HIV-infected ischemic stroke was detected at a high rate (20.9%) and was common in 

a relatively young age group (31.8 ± 14.3). Large-artery atherosclerosis (LAA) subtype was detected with a 

high rate of 67.7%. The most common clot localization was in Supratentorial location (74.3%), and according 

to OSCP classification, partial anterior circulation infarcts (PACI) subtype (56.3%) was the most common. And 

these results were again different from other studies. 

Discussion: While the incidence of stroke and especially HIV-associated youthful ischemic stroke continues to 

increase rapidly in developing countries such as Somalia, with the addition of inadequate primary health care 

services, stroke has become a major public health problem in African countries regarding its costs at social, 

psychological, and economic levels. 
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frican relevance 

• Our study was aimed to create a predictive model for stroke inci-

ence, etiology, and genetic direction. 

• Extending these and similar epidemiological studies to other parts

f the continent can guide clinicians with evaluation and follow-up of

troke patients. 

• Findings of this study can assist projections for public health pro-

rams for stroke prevention and treatment. 
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Stroke is a leading cause of death and chronic disability worldwide

1] . It accounts for approximately 5% of all life-years and 10% of all

eaths adjusted for “long-term disability ” [2] . 80-85% of stroke cases

re ischemic and 15-20% are haemorrhagic [3] . While the incidence

f stroke is decreasing in developed countries, it continues to increase

apidly in developing countries, including Africa ( [4] , [5] ) . With the

ddition of inadequate primary health care services, stroke has become

 major public health problem and a real growing burden in African

ountries regarding its costs at social, psychological and economic levels

5–7] . However, approximately 85% of stroke-related deaths occur in

ow- and middle-income countries such as Somalia [8] . 
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Healthcare planning and resource allocation for future stroke care

nd prevention can be made possible by up-to-date information that

ncludes incidence and mortality trends. However, reported trends are

eaningful only if they are based on studies with similar definitions,

ethods, and data presentation [9] . In this sense, the INTERSTROKE

tudy, which aims to establish the relationship between known and

merging risk factors with stroke and its primary subtypes, and to eval-

ate the contribution of these risk factors to the stroke burden, is im-

ortant. The findings of this study showed that ten identified risk fac-

ors (hypertension, smoking, diet risk score, diabetes mellitus, alcohol

ntake, cardiac causes, etc.) are associated with 90% of stroke risk. In

ddition, it has been emphasized that targeted interventions that reduce

lood pressure and smoking, and promote physical activity and healthy

ating will significantly reduce the burden of stroke [10] . In SSA, includ-

ng Somalia, stroke represents a significant portion of the chronic disease

urden [11] . In previous studies covering the Sub-Saharan Africa region

not including data from Somalia), the overall pooled prevalence of is-

hemic stroke among all strokes was 61.4%, with a mean age range of 55

62.8 [12] . In SSA, several non-modifiable risk factors for stroke such

s age, gender, race, ethnicity, and heredity have been defined [ 12 , 13 ].

he combined prevalence of ischemic stroke risk factors was 62.8% for

ypertension, 15.9% for DM, 13.7% for Hypercholesterolemia, 24.2%

or alcohol use, 13.1% for smoking, 20.0% for HIV infection and 9.6%

or AF [11] . However, data from the limited number of studies [12–

5] covering Somalia and the SSA were not disaggregated by features

uch as age, gender, temporal trends, stroke classification (rather limited

o standard incidence rates) and were not used to create an estimation

odel for stroke incidence. 

HIV infection has been shown to increase the risk of stroke signif-

cantly and independently [16–19] . According to World Health Orga-

ization (WHO) data, there were an estimated 37.7 million (30.2–45.1

illion) people living with HIV, of which 25.4 million (20.7–30.3 mil-

ion), or more than two-thirds were in the WHO Africa Region at the

nd of 2020 [20] . Therefore, the impact of HIV on stroke risk in the

SA is particularly important due to the high risk of stroke in the gen-

ral population in this region [5] . This study also obtained medical data

n demographics, clinical presentations, and patient outcomes of HIV-

elated stroke patients with a high prevalence in Somalia. In this way,

e aim to provide clinicians and public health programs in Somalia

nd Sub-Saharan Africa with preliminary guidance on the evaluation

nd follow-up of HIV-infected stroke patients and recommendations for

troke prevention and treatment. 

With this study, we aim to describe the etiological, epidemiologi-

al, demographic characteristics, classification of stroke and functional

tatus of patients with acute ischemic stroke (AIS) who applied to the

mergency centre of Mogadishu-Somali Recep Tayyip Erdo ğan Training

nd Research Hospital and we aim to create projections to assess the

ncidence and genetic aspect of stroke. 

ethods 

The descriptive study was planned retrospectively and included pa-

ients between May 1, 2017 and May 1, 2021. Mogadishu-Somali Re-

ep Tayyip Erdo ğan Training and Research Hospital is the only hospital

n Mogadishu and even in Somalia where thrombolytic treatments and

rd level intensive care services are provided, thus it’s the only stroke

entre. Patient data were obtained from the "Hospital Information Man-

gement System (HIMS)" medical records, where all records are kept

lectronically. Patient demographics, date and time of admission to the

mergency centre, time of onset of symptoms, starting time of treat-

ent, risk factors, history of drug use, detailed neurological examina-

ion at admission, laboratory data, imaging results (computed tomog-

aphy, magnetic resonance, carotid vertebral Doppler ultrasonography,

chocardiography), infarction site, treatments applied in the emergency

entre, intensive care or neurology service, patient outcome (admission,

e-stroke, discharge, referral, treatment rejection), NHHSS scores and
217 
odified Rankin Score (mRS) evaluation data determined by neurolo-

ists and recorded in the patient’s file, Data containing the AIS subtype

ere collected in a combined form and processed into the data collection

orm. Patients who did not have ischemic stroke (subdural, epidural, in-

racranial hematoma, subarachnoid haemorrhage, mass, etc.) according

o their file information were reconfirmed with cerebral CT images and

xcluded from the study. Magnetic resonance imaging (MRI) was used

o confirm ischemic infarctions, their location and time of infarction,

nd patients without new and acute diffusion restriction on cerebral

iffusion MRI were also excluded from the study. Apart from these, all

atients with acute diffusion restriction reported in diffusion MRI were

ncluded in the study. This study with registry data was approved by

he Institutional Ethics Committee of the Somali Recep Tayyip Erdo ğan

raining and Research Hospital. 

Young adult stroke was defined as stroke with an age of onset less

han 45 years. Intravenous thrombolysis window time (IVTWT) has been

efined as the 3 and 4.5 hour period from symptom onset to thromboly-

is [ 21 , 22 ]. The severity of critical carotid artery arteriostenosis was cal-

ulated according to the carotid artery ultrasound results. Arteriosteno-

is was defined as > 70% reduction in internal diameter, and occlusion

as defined as no indication of blood flow. Anatomical infarct locations

onfirmed by MRI were classified as basal ganglia, cerebral lobe, brain-

tem, thalamus, cerebellum, and/or corona radiata regions. The supra-

entorial location included the basal ganglia, cerebral lobe, thalamus,

nd corona radiata regions, and the deep location included the basal

anglia and thalamus. When several positions were affected, they were

ll taken into account. The aetiology of ischemic stroke and the local-

zation of the infarct are the most important factors affecting treatment

election, patient management, prognosis, and also determining the ge-

etic aspect of stroke. Therefore, ischemic stroke subtype categorization

ystems such as TOAST (Trial of Org 10,172 in Acute Stroke Treatment)

ased on aetiology and OSCP (Oxfordshire Stroke Classification Project)

ased on infarct localization were used. In these classification systems,

iagnosis is based on information obtained from tests such as clinical

eatures, brain imaging (CT/MRI), cardiac imaging (echocardiography,

tc.), imaging of extracranial arteries, arteriography, and laboratory in-

estigations of conditions such as thrombosis predisposition [23] . 

Patients who received and did not receive IV rt-PA treatment were

ivided into two groups as good functional outcome and poor functional

utcome according to the modified Rankin Score (mRS) after 3 months.

t was described as "Good Functional Outcome": patients with between

ollow-mRS = 0-2 at 3rd month after stroke and as "Poor Functional Out-

ome": patients with between follow-mRS = 3-6 at 3rd month after stroke

24] . The post-stroke monitoring unit affiliated with the hospital stroke

enter invites stroke patients to the hospital and arranges their neuro-

ogical follow-up and treatment (medical and physical therapy) periodi-

ally. 3-month mRS scores were based on examination findings recorded

t the time of admission of patients to the post-stroke monitoring unit

or neurological control and other reasons. The mRS at the end of the

rd month of 82 of 115 patients who could not come to the post-stroke

ollow-up unit for control was determined by telephone interviews with

he patient or their relatives. Thirty-three (0.8%) patients who could not

e reached at all were excluded from the functional outcome analysis.

Medical treatment" was definition as patients who did not receive en-

ovascular mechanical (thrombectomy) and/or thrombolytic (i.v. rtPA)

troke treatment (only Antihypertensive drugs, Antidiabetic drugs, An-

ihyperlipidemic drugs, ICP lowering drugs, Antiplatelet drugs, Antico-

gulants given one or more). 

Data were grouped for analysis. For statistical evaluation, the data

ere loaded into the IBM SPSS 21.0 (IBM, Armonk, NY, USA) software

ackage and necessary analyses were made. Qualitative and quantita-

ive variables were expressed as a percentage and mean ± standard

eviation (SD), respectively. Categorical variables were compared us-

ng the chi-square ( 𝜒2) test. Continuous variables were examined us-

ng a two-sample t-test if they were normally distributed or otherwise

ith Wilcoxon rank sum test. The relationship between young ischemic
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Fig. 1. Distribution of patients by age groups and gender. 
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troke and prognosis was evaluated by multiple regression analysis. P -

alue < 0.05 was considered statistically significant. 

esults 

The study population consisted of patients who were diagnosed with

cute ischemic stroke (AIS) in the Mogadishu-Somali Recep Tayyip

rdo ğan Training and Research Hospital Emergency Service between

ay 1, 2017 and May 1, 2021. In a 4-year period, 403.368 patients

ere admitted to the emergency centre and constituted the study pop-

lation. Among these patients, the rate of those diagnosed with stroke

haemorrhagic or ischemic) was 1.1% ( n = 4.560), while the rate of is-

hemic stroke was 0.9%, and these patients were mostly male ( n = 2.860

62.7%). 87% ( n = 3.968) of the patients diagnosed with stroke were is-

hemic stroke. 65.7% ( n = 2.606) of ischemic strokes were male and the

ean age was 51.12 ± 16.43 (24-91). 

Comparison of patients by age groups and gender revealed that some

ge groups differed significantly from others ( Fig. 1 ). 

In general, ischemic strokes were significantly more common in the

0-69 age range ( n = 2.132, 53.6%, P = 0.006) and the number of male

atients was higher in all decades under the age of 90. On the other

and, when the incidences of stroke by age groups were compared, while

he incidence of ischemic stroke was higher in men in the 40-69 age

roup than in women, the incidence of ischemic stroke was higher in

omen in all other age groups. 

In general, while hypertension, hyperlipidaemia, diabetes mellitus

DM) was high among the ischemic stroke risk factors, smoking history

nd alcohol consumption history were very low. Since oral contraceptive

se was close to zero, it was not included in the statistics as a risk factor.

he distribution of risk factors in ischemic stroke patients is summarized

n Table 1 . 

There was no statistically significant seasonal difference at the time

f admission to hospital in patients with ischemic stroke ( P = 0.367).

he number of patients admitted within the intravenous thrombolysis

reatment window ( n = 877) was statistically significantly lower (22.1%,

 < 0.001) compared to all ischemic stroke patients, and accordingly,

he rate of patients who received thrombolysis was low ( Table 2 ). 

The number of HIV-infected ischemic stroke patients was 831

20.9%). The mean age was 31.8 ± 14.3 (20-68). 56.2% (n: 467) of

he patients were women ( Fig. 2 ). 

21.1% ( n = 838) of the patients included in this study were aged 45

ears or younger. While there was no significant gender difference in

he younger patient group ( P = 0.151), there was a high rate of male
218 
redominance in patients over 45 years of age ( Table 3 ). When ischemic

troke patients under 45 years old and over 45 years old are compared in

erms of risk factors, HIV-infected ischemic stroke patients aged 45 years

nd younger were statistically significantly higher (74.7%, P < 0.0001).

hen the relationship between youthful ischemic stroke and prognosis

as examined in multiple regression analysis, a significant relationship

as found with a low entry NIHSS score (odds ratio = 2.2, 95% confi-

ence interval (0.2-5.3), P = 0.036) 

In general, while the most common clot localization was in the

upratentorial location (74.3%), according to TOAST classification, the

ost common LAAS subtype (67.7%), PACI subtypes related to OSCP

lassification (56.3%) were detected ( Table 4 ). 

In general, there was no significant difference between subtypes

nd gender distribution with respect to TOAST and OSCP classification,

hereas anterior location was significantly more sensitive for infarction

n HIV-infected patients (88.6%, P < 0.001). 

IV rt-PA was administered to 264 (6.7%) patients with ischemic

troke who accepted thrombolytic treatment (some of the relatives did

ot accept treatment for their patients due to their religious beliefs). A

otal of 147 patients refused treatment, of whom only 13 were outside

he thrombolytic therapy time window. 

The results in Table 5 are based on data obtained after 33 patients

whose mRS at 3 months could not be determined) were excluded from

he functional outcome analysis. Neurological Good functional outcome

patients with between follow-mRS = 0-2 at 3rd month after stroke) were

btained in 68.2% of patients who underwent thrombolysis, which was

tatistically significant ( P < 0.001). The rate of haemorrhagic trans-

ormation (intracerebral haemorrhage) was 4.2% ( n = 11) in patients

ho underwent thrombolysis, and these were detected in the control

erebral CT at the 24th hour. Patients who developed haemorrhage af-

er thrombolytic therapy had a statistically significantly neurological

oor prognosis ( n = 9 vs. n = 2, P < 0.001). Asymptomatic intracranial

aemorrhage was found in 2 patients who developed haemorrhage after

hrombolytic therapy but had good functional results. Statistically sig-

ificant poor functional outcome (patients with between follow-mRS = 3-

 at 3rd month after stroke) was detected in patients who only re-

eived "Medical treatment" (as patients who did not receive endovascu-

ar thrombectomy and/or thrombolytic stroke treatment; Those given

ne or more of the Antihypertensive drugs, Antidiabetic drugs, Antihy-

erlipidemic drugs, ICP-lowering drugs, Antiplatelet drugs, Anticoagu-

ants) (73.4%, P < 0.001). However, subgroup analyses of patients who

eceived "medical therapy" but had good functional outcome showed

hat antiplatelet and antihyperlipidemic (statin) therapy were more fre-
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Table 1 

Ischemic stroke risk factors and distribution by gender. 

Total n = 3.968, %100 Female n = 1.362, % 34.3 Male n = 2606, % 65.7 P-value 

n % n % n % 

Hypertension 2.846 71.7 884 64.9 1.962 75.3 0.001 

Diabetes mellitus 1.414 35.6 312 22.9 1.102 42.3 < 0.001 

Hyperlipidaemia 2.247 56.6 693 50.9 1.554 59.6 0.113 

Stroke/transient ischemic attack history 827 20.8 79 5.8 748 28.7 < 0.001 

Atrial fibrillation 739 18.6 193 14.2 546 20.9 0.112 

Coronary artery disease 1.008 25.4 153 11.2 855 32.8 < 0.001 

Atrial Trombüs 67 1.6 20 1.4 47 1.8 0.231 

Smoking history 84 2.1 8 0.5 76 2.9 < 0.001 

Alcohol consumption history 32 0.8 3 0.2 29 1.1 < 0.001 

Erythrocytosis 320 8.0 25 1.8 295 11.3 < 0.001 

Critical carotid artery occlusion 778 19.6 214 15.7 564 21.6 0.110 

Fig. 2. Age and gender distribution of HIV-Associated Ischemic stroke cases. 

Table 2 

Temporal characteristics of patient applications. 

n % P-value 

Seasonal Quarter Of Admission 0.367 

July–Sept 1.083 27.3 

Oct–Dec 1.226 30.9 

Jan–Mar 933 23.5 

Apr–Jun 726 18.3 

Time of Admission 0.153 

8AM–4PM 1.520 38.3 

4PM–12PM 1.591 40.1 

12PM–8AM 857 21.6 

Within IVTWT † 877 22.1 < 0.001 

† Intravenous thrombolysis window time 
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uently prescribed to patients with Good Functional Outcome detected.

herefore, Antiplatelet and Statin therapy was associated with good

rognosis after stroke. 

There was no difference between the two groups in terms of total

ospital stay ( P = 0.415), but patients who stayed in the hospital for 6

ays or less were more common in both genders ( Table 6 ). 
219 
The inpatient mortality rate was 13.4% (532 patients) ( Table 6 ).

eaths occurred more frequently in female patients (20.3% vs. 9.8%),

ut there was no statistically significant difference between the groups

 P = 0.524). There was no significant difference in mortality rates

etween HIV-infected and non-HIV-infected ischemic stroke patients

20.3% vs 11.6%, P = 0.622). There was no significant difference in

ortality rates between rtPA therapy administered ischemic stroke pa-

ients and not administered ones, too (10.6% vs 13.6%, P = 0.714). 

iscussion 

In the literature, it has been reported that 80-85% of stroke cases

re ischemic and 15-20% are haemorrhagic [3] . In the INTERSTROKE

tudy, this rate was found to be 78% [10] . In our study, this rate was

ound to be higher (87%) than in the literature. While the incidence of

schemic stroke is generally higher in men, the incidence of stroke is

-3 times higher than women, especially between the ages of 55 and

4. This difference decreases towards the age of 85 [25] . In our study,

5.7% ( n = 2.606) of patients diagnosed with ischemic stroke were male.

lthough men had a higher incidence of ischemic strokes in the 40-69

ge group (31.7% versus 68.3%) than women, in all other age groups,
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Table 3 

Demographic and prognostic characteristics of young adult ischemic strokes. 

Forty-five years and younger ischemic strokes Ischemic strokes over the age of forty-five years P-value 

n % n % 

Total 838 21.1 3130 78.9 < 0,0001 

Age, years, Mean ± SD 31.4 ± 11.3 60.7 ± 14.2 < 0,0001 

Gender 

Male 399 47.6 2207 70.5 0.151 

Female 439 52.4 923 29.5 

Risk factors 

HIV Associated Ischemic 

Stroke 

626 74.7 205 6.6 < 0,0001 

Hypertension 323 38.5 2.450 78.3 < 0,0001 

Diabetes mellitus 224 26.8 1.274 40.7 0.167 

Dyslipidaemia 262 31.3 1.953 62.4 0.007 

Atrial fibrillation 62 7.4 645 20.6 0,004 

CAD 54 6.5 998 31.9 0.006 

Critical carotid artery 

occlusion 

205 24.4 548 17.5 0.148 

History of stroke and/or TIA 96 11.5 698 22.3 0.247 

Entry NIHSS, Mean ± SD 4,1 ± 3,6 6,9 ± 4,3 0,006 

Follow-up mRS, Mean ± SD 1,1 ± 1,9 2,5 ± 2,3 0.005 

Follow-up time, days, median 6(1-18) 5(2-18) 0.341 

Mortality in hospital 8 0.9 551 17.6 < 0,0001 

Recurrent stroke 37 4.4 213 6.8 0.785 

SD: Standard deviation, CAD: Coronary artery disease, TIA: Transient ischemic attack, 

NIHSS: National institutes of health stroke scale, mRS: modified Rankin scale score. 

Table 4 

Distribution of stroke subtypes and infarction location. 

Total n = 3.968, %100 Female n = 1.362, % 34.3 Male n = 2606, % 65.7 P-value 

n % n % n % 

Infarction location 

Basal ganglion 982 24.7 372 27.3 610 23.4 0.643 

Cerebral lobe 1.980 49.9 581 42.6 1.399 53.7 0.021 

Corona radiata 1.290 32.5 138 10.1 1.152 44.2 < 0.001 

Thalamus 469 11.8 101 7.4 368 14.1 0.003 

Cerebellum 241 6.1 108 7.9 133 5.1 0.741 

Brainstem 592 15.0 115 8.4 477 18.3 < 0.001 

Supratentorial 

location 

2.947 74.3 1060 77.8 1.887 72.4 0.067 

Deep location 1.873 47.3 525 38.5 1.348 51.7 0.008 

TOAST subtype < 0.001 

LAA 2.688 67.7 999 73.4 1.689 64.8 

SAO 740 18.6 70 5.1 670 25.7 

CAE 446 11.2 224 16.4 222 8.5 

Other † 179 4.5 43 3.1 136 5.2 

OSCP subtype < 0.001 

TACI 222 5.6 141 10.3 81 3.1 

PACI 2.234 56.3 955 70.1 1.279 49.1 

POCI 880 22.2 249 18.3 631 24.2 

LACI 774 19.6 164 1.2 610 23.4 

† Stroke of other determined cause and Stroke of undetermined cause.LAAS: Large-artery atherosclerosis, SAO: Small-artery occlusion, CAE: Cardio- 

aorticembolism, TACI: Total anterior circulation infarcts, PACI: Partial anterior circulation infarcts, POCI: Posterior circulation infarcts, LACI: Lacunar 

infarcts, TOAST: Trial of Org 10,172 in Acute Stroke Treatment, OSCP: Oxfordshire Stroke Classification Project 
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omen had a higher incidence of ischemic stroke. Age is an important

isk factor for stroke. It has been reported that approximately 70% of

troke survivors are over 65 years old and the mean age is 60 ± 12 ( [26] , 

27] ) . Yoneda et al. [28] found the mean age to be 70 ± 11 years in their

tudy, Reganon et al. [29] found 65.3 ± 8.2, Williams et al. [30] found

4 ± 3. Namale et al., on the other hand, found the mean age range of

5-62.8 in their stroke study [12] conducted in the Sub-Saharan Africa

egion, which doesn’t include Somalia. In our study, on the other hand,

ounger age ischemic strokes were found that were not compatible with

hese findings. 

The most common known risk factors for stroke are hypertension,

iabetes, and high cholesterol [31] . In SSA, several non-modifiable risk

actors for stroke such as age, gender, race, ethnicity, and heredity have

een defined [ 13 , 14 ]. Hypertension continues to be the most impor-
220 
ant stroke risk factor not only in Africa but globally [32] . The com-

ined prevalences in patients with ischemic stroke in Sub-Saharan Africa

ere 73.5% for hypertension, 15.9% for DM, 13.7% for Hypercholes-

erolemia, 24.2% for alcohol use, 13.1% for cigarettes, 20.0% for HIV

nfection, and 9.6% for AF. [12] . The INTERSTROKE study reported

hat the main risk factors for stroke in SSA were common: hypertension

37%), alcohol intake (11%), physical inactivity (12%), and DM (12%)

14] . When the results we found were evaluated, it was found that the

ate of hypertension risk factor was compatible with the literature, DM,

F and hyperlipidaemia were higher, and the rates of smoking and al-

ohol use were much lower than the literature. While the risk factor for

IV infection was significantly higher than the general population, it

as consistent with the rate in African studies. These results can be ex-

lained by several unchangeable risk factors for stroke such as race, eth-
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Table 5 

Efficiency of i.v. rtPA therapy. 

Total(All patients) 

Good Functional Outcome (3rd 

month post-treatment mRS = 0-2) 

Poor Functional Outcome (3rd month 

post-treatment mRS = 3-6) P-value 

n % n % n % 

i.v. rtPA therapy † 261 6.6 178 68.2 83 31.8 < 0.001 

Time to rtPA, min ‡ 158 ± 23 148 ± 15 172 ± 39 0.327 

Medical Treatment ∗ 3.674 92.6 977 26.6 2.697 73.4 < 0.001 

Haemorrhagic 

conversion ∗∗ 
11 4.2 2 18.2 9 81.8 < 0.001 

Data are n (%), mean ( ± standard deviation), or median (interquartile range). Data are complete except as indicated (n). 

mRS = modified Rankin scale score 

rtPA = recombinant tissue plasminogen activator. 
† Without concomitant endovascular stroke therapy; Those given one or more of the Antihypertensive drugs, Antidiabetic drugs, Antihyperlipidemic 

drugs, ICP-lowering drugs, Antiplatelet drugs, Anticoagulants 
‡ Symptom-Needle Time (minutes); Mean ± SD 

∗ Without concomitant endovascular stroke therapy and i.v. rtPA therapy; Those given one or more of the Antihypertensive drugs, Antidiabetic drugs, 

Antihyperlipidemic drugs, ICP-lowering drugs, Antiplatelet drugs, Anticoagulants 
∗∗ i.v. In patients treated with rtPA therapy 

Table 6 

Characteristics of death and utilization from hospital services by gender. 

Total n = 3.968, %100 Female n = 1.362, % 34.3 Male n = 2606, % 65.7 P-value 

n % n % n % 

Intensive care 

hospitalization 

985 24.8 479 48.7 506 51.3 0.617 

Median (IQR) 4(1-8) 4(2-8) 3(1-6) 0.314 

Length of stay 0.415 

1-6 days 1.848 46.6 683 50.2 1.165 44.7 

7-14 days 939 23.7 266 19.6 673 25.9 

15 and above 542 13.7 194 14.3 348 13.4 

Median 5(1-18) 5(1-17) 6(1-18) 

Inpatient death 

Death 532 13.4 277 20.3 255 9.8 0.524 

Inpatient death time 0.342 

Within 1 day 224 42.1 103 37.2 121 47.5 

2-7 days 231 43.4 129 46.6 102 40.0 

8 and above 77 14.5 45 16.2 32 12.5 

Surgical procedures † 95 2.4 41 3.1 54 2.1 0.742 

† Decompressive craniectomy. 
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I  
icity, and heredity, as well as the high sugar consumption and related

M prevalence in Somalia, irregular diet, protein-energy malnutrition,

igh HIV incidence, by prohibition of alcohol and smoking use due to

eligious beliefs, and most importantly by the inadequacy of basic health

ervices and screening programs. In addition, despite the absence of two

mportant stroke risk factors [ 33 , 34 ], such as smoking and alcohol use,

he high incidence of stroke compared to the general population may

ndicate the effect of dominant risk factors such as hypertension, DM,

yperlipidaemia and HIV infection on the Somali population. 

In our study, no significant difference was found between the sea-

onal admission times of the patients, but the most frequent applica-

ions were in the October-December quarter, which represents the win-

er months for Somalia and the air temperature is relatively low. In stud-

es in the literature, the rate of admission to hospital within the first 3

ours of stroke patients varies between 21% and 48% [35–38] . This rate

as found to be 22.1% in our study and was consistent with the results

f the literature. The delay in the onset of acute stroke treatment de-

elops at different stages, but the greatest timeframe is lost outside the

ospital [ 39 , 40 ]. There is still no emergency response and ambulance

ystem in Somalia, our hospital is the only centre for stroke treatments

n Somalia, but there is difficulty in accessing it, and the fact that some

f the patients are first taken to those who provide traditional treatment,

auses delays in stroke applications. 

In a study conducted among sex worker women in 2008, the HIV

revalence was found to be 0.6% in the Central South Region of Soma-

ia (the state where our hospital is located) [41] . In 2002, the United
221 
ations Program on HIV/AIDS (UNAIDS) estimated an average preva-

ence of 1% among adults [42] . There are differences between states.

n 2014, 1,352 adult new infections were detected in the South Central

egion (named Somalia and the state where our hospital is located), and

he incidence was 0.05% per 100 in 2014 (0.07% in Puntland, 0.07% in

omaliland and 0.04% in the south centre). [42] . It is well known that

oth HIV infection and antiretroviral therapy (ART) can potentially in-

rease an individual’s risk of stroke [43] . In our study, the number of

IV-infected ischemic stroke patients was 831 (20.9%). In a study con-

ucted in Tanzania, the overall prevalence of HIV infection was found

o be 20.9% in patients presenting with stroke [44] . A similar find-

ng was observed in another study [45] . These results we obtained in

he Somali population reveal the necessity of integrating care for non-

ommunicable diseases such as stroke into communicable diseases such

s HIV care programs, given the HIV infection epidemic and the increas-

ng burden of stroke in the SSA [5] . In our study, HIV-infected ischemic

troke patients were found to be common in a very young age group.

his result is compatible with studies in the literature ( [46] , [47] ) . Ab-

allah et al., in their systematic review in the Sub-Saharan Africa region

n 2018, found the age range of HIV-infected stroke as 32-43 and the

ale:female ratio of 0.5-1.5: 1.0, and these results were consistent with

he data in our study [48] . 

When ischemic stroke occurs under the age of 45, it is called juvenile

schemic stroke, and in previous studies, the incidence of juvenile is-

hemic stroke has been reported as 3.4-11.4/100,000 per 100,000 [49] .

n our study, it was found at a high rate of 21.1%. Previous studies
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nvestigating the relationship between young age ischemic stroke and

isk factors was found that predominant risk factors for ischemic stroke,

uch as HT, DM, dyslipidaemia, alcohol and smoking were more com-

on [50–52] . In our study, contrary to the predominant risk factors for

schemic stroke, HIV-infected ischemic stroke patients were found to be

tatistically significantly higher in patients aged 45 years and younger

74.7%, P < 0.0001). 

Most cases of acute ischemic stroke are caused by thrombosis or

hromboembolism. The TOAST classification and OCSP classification

ere created to better evaluate acute ischemic stroke according to its

tiological mechanism and location, and previous studies had found dif-

erent results [53–55] . In previous studies, Large Artery Atherosclerosis

LAA) lowest 13% and highest 37.3%, Cardioembolism (CAE) lowest

0.6% and highest 31%, Small Artery Occlusion (SAO) lowest 17% and

ighest high 23%, Other Cause (OK) lowest 2% and highest 10%, Unde-

ermined Cause (UND) lowest 27% and highest 35% [53–55] . The data

f our study were significantly different from other studies as the Large-

rtery atherosclerosis(LAA) subtype had a high rate of 67.7% and a very

ow rate of other causes (Stroke of other determined cause and Stroke

f undetermined cause) 4.5%. 

This study provided, for the first time, basic epidemiological data on

he causes of ischemic stroke in the Somali and sub-Saharan African pop-

lation, and found widely divergent results. Different risk factor profiles

esult in different etiologic stroke subtypes. Therefore, the heterogene-

ty observed in the aetiology of stroke in our study results may have re-

ulted from local variations in the distribution of risk factors. From this

oint, our results also show that ischemic stroke should not be consid-

red as a homogeneous disease state in epidemiological stroke studies.

his information may represent a first step towards focused planning

f primary prevention programs and the development of health strate-

ies to reduce the burden of stroke imposed on underdeveloped societies

uch as Somalia. 

Although thrombolytic treatment use is increasing day by day in the

orld, its use is still not at the expected level, especially in regions with

ow education level [56] . Although it depends on many factors, it is

hought that the most common reason why IV rt-PA cannot be applied

s due to pre-hospital delays [57] . In a study conducted in the USA, it was

etermined that there were significant regional differences (the highest

.3% and the lowest 0%) regarding the rates of IV rt-PA administration

n the treatment of acute ischemic stroke [56] . In our study, this rate

as found to be 6.7% ( n = 264). Although there were 877 (22.1%) pa-

ients who applied within the thrombolytic treatment window(3 and 4.5

our period), the important reason for the low rate of IV rt-PA applica-

ion was that there were patients who did not meet the criteria and that

ome of the relatives did not accept treatment for their patients due to

heir religious beliefs. The results of previous multicentre studies and

eta-analysis found the rates of patients living independently (mRS:0-

) after 3 months (ranging from 30-50%) to be statistically significantly

igher than the group that did not receive IV rt-PA treatment [58–60] .

n the analyses of the same studies, it was emphasized that the earlier

V rt-PA treatment is administered, the better the results will be and

he lower the complication rate will be. And, rates of symptomatic in-

racranial haemorrhage in the treated group ranged from 6% to 8.6%

58–60] . In our study, good functional results (mRS = 0-2 at 3 months

fter treatment) were obtained with a rate of 68.2% in patients who un-

erwent thrombolysis, and this was statistically significant ( P < 0.001).

n addition, the mean time of rtPA administration was 158 ± 23 minutes

n patients who underwent thrombolysis, and the time of rtPA admin-

stration was shorter in patients with good functional results compared

o patients with poor functional results (172 ± 39 versus 148 ± 15). These

esults were in agreement with previous study results. We found the

ate of haemorrhagic transformation (intracerebral haemorrhage) to be

.2% in patients who underwent thrombolysis. This rate was lower than

revious studies. 
222 
Previous studies found mortality rates at the end of 3 months in the

ange of 15.5%-17% and did not detect a significant difference between

hose who received rtPA therapy and those who did not [ 58 , 60 ]. In our

tudy, the hospital mortality rate was 13.4% and there was no signif-

cant difference in mortality rates between rtPA therapy administered

schemic stroke patients and not administered ones. Two studies in sub-

aharan Africa compared stroke mortality rates in HIV-infected versus

on-HIV-infected individuals. The first study found a significant differ-

nce in 30-day mortality rates between HIV infected and HIV uninfected

atients (23% vs. 10.5%, P = 0.007) respectively [61] . The second study

ad a much longer follow up period and found no difference in mortal-

ty rates at 6 month and 1 year between HIV infected and HIV unin-

ected [45] . In our study results, was no significant difference in mor-

ality rates between HIV-infected and non-HIV-infected ischemic stroke

atients. 

Our study has several potential limitations. These limitations are that

t is retrospective and therefore limited access to some patient infor-

ation parameters, it is a single-centre study, and hospital-based. The

parse distribution of the Somali population of 16,359,500 over a wide

eographic area of 637,657 km2 is the biggest barrier to individuals’

ccess to health care, and it is estimated that less than 15% of the rural

opulation has access to any health care [62] . Because of these condi-

ions, it is possible that a smaller proportion of stroke cases will apply to

ealthcare facilities in Somalia, and therefore to our hospital. Therefore,

he data in our study may not be representative of all ischemic strokes

n the population, and we estimate that the true incidence rate is much

igher. 

Our study was designed to include the distribution and comparison

f data according to demographic characteristics, etiological risk fac-

ors, and stroke classification, apart from standard incidence rates. In

his way, it is aimed to create a prediction model for stroke incidence

nd genetic direction. In this context, our study, which is the first and

omprehensive review of the stroke literature in Somalia, presents dif-

erent results from previous study data. 

In our study, we reported the mean age of stroke 51.12 ± 16.43 and

ale predominance (65.7%). Consistent with previous studies, while

ypertension, hyperlipidaemia, and Diabetes mellitus (DM) were found

o be more common among risk factors, smoking history and alcohol

onsumption history were found to be at a very low rate. HIV-infected

schemic stroke was detected at a high rate (20.9%) and was common in

 relatively young age group (31.8 ± 14.3). When the relationship be-

ween juvenile ischemic stroke and prognosis was examined in multiple

egression analysis, a significant relationship was found with a low en-

ry NIHSS score. While Large-artery atherosclerosis (LAA) subtype was

etected with a high rate of 67.7%, the most common clot location was

ound in the Supratentorial location (74.3%), and partial anterior circu-

ation infarcts (PACI) subtype (56.3%) was found to be the most com-

on according to OSCP classification. And these results were again dif-

erent from other studies. 

Extending these and similar epidemiological studies to other parts of

he continent can provide clinicians with a guide for the evaluation and

ollow-up of stroke patients and projections for public health programs

or stroke prevention and treatment. 
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ave been informally shared with clinical staff at the data collection site.
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