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Abstract  Original Research Article 
 

Introduction: Stroke is the second leading cause of death worldwide. In Mali, very few studies have been carried out 

on stroke in young subjects. Nowadays, stroke is increasingly seen in young subjects. Hence the need to identify risk 

factors in order to adopt appropriate preventive measures. Method: We carried out a retrospective descriptive study in 

the internal medicine department at the Hospital of Mali in Bamako from January 1 to December 31, 2022, in patients 

admitted for stroke confirmed by brain imaging (Scanner or Nuclear magnetic resonance imaging). Sociodemographic 

characteristics, medical history and biological parameters were recorded and analyzed to identify risk factors in 

patients aged 15-45 years. Results: A total of 44 patients out of a total of 446 hospitalized in the department were 

analyzed, of whom 31.8% (15/44) were young subjects. The majority (71.42%) had ischemic stroke compared with 

14.28% with hemorrhagic stroke. The difference was statistically significant (p<0.001).Hypertension was the most 

frequent vascular risk factor compared with elderly subjects (p=0.045). Other risk factors such as obesity and smoking 

were also associated with young age with an Odd Ratio (OR) of 3.25 and 2.0 respectively; however, these associations 

were not statistically significant (p>0.05). The main causes of stroke in young subjects were atherosclerotic plaques 

and emboligenic heart disease. Undetermined causes accounted for 40.1%. Conclusion: Stroke prevention in young 

subjects involves screening for risk factors, especially hypertension. The vital prognosis depends on the cause of the 

stroke, but the functional prognosis remains better than that of the elderly.  

Keywords: Stroke in young subjects, risk factors, causes, mortality. 
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

1. INTRODUCTION 
Stroke continues to be a major public health 

problem, with a high mortality rate and an enormous 

cost in terms of treatment. In 2016, around 14 million 

strokes were recorded worldwide, resulting in 5.5 

million deaths [1]. It is estimated that almost 80% of 

strokes will occur in low- and middle-income countries 

by 2030 [2]. 

 

The young productive age group is 

increasingly affected, particularly in developing 

countries [3]. There is no official definition of the age 

of youth, but stroke in young subjects can be defined as 

stroke affecting adults in the 15-49 age group [4], which 

can have devastating consequences on the quality of 

life, the ability to work, to plan or run a family and to 

participate in social life [5]. 

 

According to WHO, stroke and cardiovascular 

disease will be the main challenges facing healthcare 

systems in developing countries in the near future [6]. 

The WHO report [7] estimated that the number of 

deaths among young subjects is relatively high in 

developing countries. Just over 30% of deaths occur at 

this age, compared with 20% in rich countries. This 

large number of premature deaths in poor countries is a 

serious public health problem. Stroke is one of the main 

causes of premature death in developing countries [8]. 

In Mali, very little work has been done on stroke in 

young subjects and the identification of risk factors. 

With a view to contributing to better management of 

this condition, we decided to determine the incidence of 

stroke in young subjects, identify the main associated 

risk factors, etiologies, and in-hospital mortality. 
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2. METHODS 
We conducted a retrospective descriptive study 

in the internal medicine department at the Hospital of 

Mali in Bamako over a 12-month period. Our target 

population involved patients admitted for stroke 

confirmed by brain imaging (Scanner or Nuclear 

magnetic resonance imaging). All male and female 

patients aged between 15 and 45 years were included in 

the study. Sampling was based on consecutive 

recruitment of patients meeting the eligibility 

criteria.The data collected was recorded in a pre-tested 

questionnaire. Data were collected on socio-

demographic characteristics: age, sex, occupation, 

residence, marital status; medical history in search of 

known FRCVs preceding the onset of the stroke: 

hypertension, diabetes, dyslipidemia, alcohol and/or 

tobacco consumption, stress, sedentary lifestyle, 

emboligenic heart disease documented by ECG or 

cardiac Doppler ultrasound. Clinical data included 

assessment of consciousness using the Glasgow score, 

measurement of systolic blood pressure (SBP) and 

diastolic blood pressure (DBP), and cardiac 

auscultation. Pulse palpation, oxygen saturation, 

meningeal signs, stroke severity using the NIHSS score. 

 

Biological data were collected, including blood 

glucose, total cholesterol, HDL, LDL, blood ionogram, 

creatinine and glomerular filtration rate (GFR), 

microalbuminuria, HIV serology, PT/TCA, CBC, uric 

acid assay and dilated fundus examination to assess 

ocular impact. CT scan data were used to determine the 

type of stroke (ischemic or hemorrhagic). All patients 

underwent a cardiovascular check-up, including an 

electrocardiogram, transthoracic Doppler ultrasound 

and supra-aortic Doppler ultrasound. Other tests were 

carried out depending on the clinical context (Holter 

rhythm, HbA1C, causes: atherosclerosis, emboligenic 

heart disease, coagulopathies, cervico-encephalic artery 

dissections and others for cerebral ischemia. For 

hemorrhagic stroke, we had hypertension, arteriovenous 

malformations, blood crash disorders and others. 

Information on favorable disease progression and 

hospital deaths was also recorded. The data were 

entered using Access software and analyzed using Stata 

version 14.2. 

 

3. RESULTS 
During the 12-month study period, 446 

patients were hospitalized, including 14 for stroke in 

young subjects. Ten had ischemic stroke and 4 had 

hemorrhagic stroke. The mean age for strokes in young 

subjects was 35.3±9.6, with extremes ranging from 16 

to 45 years. The sex/ratio was 1. Epidemiological 

parameters and incidences are detailed in Table I. 

 

In all 14 patients, hypertension was the most 

frequent vascular risk factor compared with elderly 

subjects (p =0.045). Elderly patients who were obese 

and smokers were three and two times more likely to 

have an ischemic stroke than younger subjects. For 

diabetic patients, the difference was not statistically 

significant. The distribution of vascular risk factors in 

patients with ischemic stroke is shown in Table II. 

 

Among the causes of ischemic stroke, carotid 

atherosclerotic plaques (29.5%) followed by 

emboligenic heart disease (20.5%) were the major 

causes, while the vast majority were of undetermined 

cause (40.1%). 

 

The etiology of ischemic stroke is reported in 

Table III. Stroke mortality in hospitalized young 

subjects was 14.3% lower compared with 16.6% in the 

elderly (Table IV). 

 

Table I: Epidemiological characteristics of patients 

 Ischemic stroke Hemorrhagic stroke Total 

Overall incidence 

95 % CI 

7.4 cases/ 100 inpatients  

(5.1 -10.2) 

2.5 cases/ 100 inpatients 

(1.2 -4.4) 

9.9 cases/ 100 inpatients 

(7.3 -13.02) 

Incidence in young subjects 

95 % CI 

22 cases/1000 inpatients 

(13.8 -33.1) (n=10) 

9 cases/ 1000 inpatients 

(4.1–17.0) (n=4) 

31 cases/1000 inpatients 

(21.2 -43.7) 

Young averageage +SD 34.2+9.97 38.0+ 9.2 35.3±9.6 

[Extremes;median] [16 –45 ; 35] [25 – 45 ; 41] [16 –45; 38.5] 

Sex ratio (Female/Male) 1.5 0.33 0.76 

 

Table II: Stroke risk factors in young subjects 

Risk factors OddRatio 95% CI P values 

Sex 1 .18 - 5.9 0.963 

Hypertension .137 .017 - 1.1 0.045* 

Diabetes .67 .078 - 5.76 0.716 

Obesity 3.25 .48 - 22.04 0.227 

Smoking 2 .18 - 20.5 0.579 

Dyslipidaemia .63 .09 - 4.28 0.636 

Family history of stroke .181127 .0117868 2.78337 0.220 

Chronicalcoholism .396722 0184393 8.535 0.555 
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Table III: Etiologies of stroke in the study population 

Causes N (44 ; %) Percentage (%) 

Emboligenic heart disease 9 20.5 

Coagulopathies 4 9.1 

Atherosclerotic plaques 13 29.5 

Undetermined causes 18 40.1 

 

Table IV: Overall and specific mortality in the study population 

 Overall mortality Specific mortality 

 Frequency Percentage  

Living 37 84.1 Adults (n, %) : 25. 67,6% 

Young subjects (n %) : 12.32,4 % 

Deceased 7 15.9 Adults (n, %) : 5.71,4% 

Young subjects (n %) :2.28,6% 

Young subject OM: (2/14) :14.3%  

Adult OM(5/30) :16.6% 

 

P= 0.451 

Total 44 100  

 

4. DISCUSSION 
Our study determined the incidence, main risk 

factors, types of strokes and in-hospital mortality due to 

stroke in young subjects. 

 

The annual incidence of all strokes admitted to 

the department was 9.99 cases/100 inpatients. The 

annual incidence of all ischemic strokes and 

hemorrhagic strokes combined in young people was 

30.9/1000/year. This rate is significantly higher than the 

9.68/100,000/year reported in 2002 by R. Deschamps et 

al., [8] but comparable to that of Kittner et al., [21] in 

1993 in African Americans, who reported an incidence 

of around 30/100 for ischemic strokes and hemorrhagic 

strokes combined [9]. Our incidence figures reflect the 

reality within our population, as the Hospital of Mali is 

the only 3rd referral hospital on the right bank of the 

river in Bamako. In the ERMAN-CIA epidemiological 

study [10] carried out over one year, the number of 

ischemic stroke cases in young subjects was 13, which 

corresponds to the annual rate of inclusion in the 

present study. The epidemiological profile of our 

patients is consistent with that usually described in the 

literature, with an average age of 35 years and a sex 

ratio of around 1 [11-14]. In our series, 60% were in the 

30-45 age group, a rate comparable to the 51.28% 

reported by Mapoure in Cameroon [14] (p=0.56). 

 

The mean age at onset of hemorrhagic stroke 

was 38 years and that of ischemic stroke was 34.2 

years. Balogou et al., [15] found 36.5 years for 

hemorrhagic strokes compared with 39 years for 

ischemic strokes. Mapoure [14] reported 38.57 years for 

hemorrhagic strokes and 38.09 years for ischemic 

strokes. The majority of patients (57.14%) were cared 

for by their families, but 35.71% of patients had health 

insurance and only 7.15% had a very high standard of 

living. Given that the cost of treating a stroke is very 

high, the average hospital charge in Mali is 444,614 

FCFA, equivalent to 12 times the minimum wage. 

Mapoure et al., [14] in Cameroon show that stroke in 

young subjects is a burden on family economies 

because it occurs in subjects of productive age. The 

frequency of hemorrhagic stroke in our population was 

clearly correlated with the presence of hypertension 

compared with elderly subjects (p=0.045). Thus, all our 

patients suffering from hemorrhagic stroke were 

hypertensive. These results were comparable to those of 

other African authors [15, 16] but significantly higher 

than those found in Korean patients (38.3%) [17]. 

Elderly patients who smoke and are obese are two and 

three times more likely to have an ischemic stroke than 

younger subjects. Shinton et al., [22] had shown that 

chronic tobacco smoking was associated with an 

increased risk of stroke. This risk diminishes 

significantly once smoking ceases. Even in isolation, 

smoking is a major risk factor for cerebral ischemia, 

with a relative risk of 2.5. Smoking promotes 

atheromatous lesions in cervical vessels and thrombus 

formation. The burden of diabetes was low, comparable 

to that observed in Asian and African American 

patients, at 10.1% respectively [17].  

 

The etiological investigation showed that 

atheromatous causes of ischemic strokes were present 

in 29.5% of cases, followed by emboligenic heart 

disease in 20.5%. The vast majority were of 

undetermined cause (40.1%). No etiology was 

identified in 40% of our patients, mainly because of the 

inadequacy of our technical facilities, which made 

certain investigations difficult: the Holter ECG, trans-

oesophageal echography and thrombophilia tests were 

not systematically performed. Our figures are lower 

than the 50% reported by Mapoure et al., (16), the 55% 

in the American series [18] and the 57% in the Indian 

series [19]. 

 

The overall stroke mortality was 14.3%. This 

mortality was lower than the 26.92% found by Mapoure 

in Cameroon [14], the 21% in Burkina-Faso [15], and 

23.9% in a Nigerian series [16], although these did not 

include severe strokes admitted to the intensive care 

unit. Bougousslavsky [20] obtained a mortality rate of 
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between 1.5% and 7.3%. The mortality rate in our series 

and in other African studies is higher than in European 

series due to medical transfer to a specialized 

department with a good level of technical support, and 

early and appropriate management in European 

countries. 

 

5. CONCLUSION 
Preventing stroke in young subjects requires 

early detection of vascular risk factors, particularly 

hypertension. The vital and functional prognosis is 

better than in the elderly. Active management in 

specialized units is an asset in reducing the mortality 

and functional disability associated with this dreadful 

disease. 
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