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Introduction: Strokes are emerging in developing countries due to demo-
graphic transition and changes in lifestyle habits. Objectives: We aimed to
assess the cost of stroke care in Bamako, Mali. Methods: A descriptive and
analytical cross-sectional study was conducted from June 1 to November 30,

2018, over a period of 6 months. All inpatients with a confirmed diagnosis of
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stroke by brain imaging were included after providing informed consent. Re-
sults: Overall, 114 patients were included and males were the most represented
gender, with a sex ratio of 1.19. Approximately 37% of our patients possessed
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or ANAM (Agence Nationale pour I’Assistance Médicale: National Agency for
Medical Assistance) health insurance. The average cost of stroke care was
179.945 + 86.140 FCFA (about 274 + 131 Euros) with a median of 168.255
FCFA. Laboratory analyses accounted for the majority of expenses, in 45.01%.
Among uninsured patients, 31.9% incurred expenses ranging from 251,000 to
300,000 FCFA, while insured patients’ expenses never reached this amount.
Conclusion: Stoke care is still costly in Mali. The implementation of more
accessible and widespread social security insurance is crucial to alleviate the
economic burden associated with stroke care.
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1. Introduction

In the recent past, strokes were considered the prerogative of developed countries.
Strokes are now emerging in developing countries due to various factors, including
demographic transitions and changes in lifestyle habits such as industrialization, ur-
banization, alterations in eating habits, and an increased incidence of vascular risk
factors like hypertension, diabetes, obesity, and sedentary lifestyles [1]. In Mali,
strokes rank as the second leading cause of neurological emergencies, following head
injuries [2]. They persist as the primary cause of non-traumatic motor disability in
young adults, who remain economically active within this population [3].

The cost of stroke care varies among different countries. However, it consist-
ently remains higher in developed countries compared to developing countries,
including African nations. For instance, the average cost was $20,396 in the United
States (2006-2008) [4], equivalent to 533150 CFA, whereas it was approximately
316810.3 CFA in Benin (2010-2011) [5]. A decade later, an increasing number of
patients are enrolling in health insurance. This study aims to evaluate the cost of
stroke care, taking into consideration the socioeconomic characteristics of pa-

tients.

2. Methodology

This was a descriptive and analytical cross-sectional study conducted in the Neurol-
ogy Department of the Gabriel Touré Teaching Hospital, Bamako, Mali, over a pe-
riod of 6 months from June 1 to November 30, 2018. After obtaining informed con-
sent, all inpatients with a confirmed diagnosis of stroke based on brain imaging were
included. Patients who did not perform brain imaging (CT-scan or MRI), those hos-
pitalized for stroke outside the study period, or those admitted for another condition
were excluded from this study. Data were collected using a questionnaire and ana-
lyzed using Excel 2013 and SPSS 25. The comparison of means was calculated using
Pearson’s chi-squared (}*) test, with a significance threshold of 0.05.

To ensure confidentiality, each participant was assigned a unique identification
number. Patients had the freedom to withdraw from the study at any point with-
out any impact on their rights. There was no financial compensation provided to
the participants in this study.

3. Results

Overall, 114 patients consented to participate. Males were the most represented, in
54% (sex ratio 1.19; Table 1). The average age of participants was 59 years, and the
age group of 56 - 75 years was the most affected, accounting for 57.9% (Table 2).
The majority were married (73.7%), with housewives being the most represented at
36.8%. Regarding severity, NIHSS scores between 5 - 15 represented 88.6% of cases.
More than one-third of patients had health insurance coverage (AMO or ANAM).
In 56% of cases, the length of hospitalization did not exceed 10 days. Ischemic
strokes accounted for 60% of cases, while hemorrhagic strokes accounted for 40%.
The average cost of stroke care was 17994.5 + 86,140 FCFA (274 + 131 Euros), with
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a median of 168,255 FCFA and a range from 44,732 to 450,570 FCFA.

Table 1. Sex distribution of patients.

Sexe Number Percentage (%)
Females 52 46

Males 62 54

Total 114 100

Table 2. Age group distribution of patients.

Age group (years) Number Percentage (%)
16 - 35 10 8.8
36 - 55 28 24.5
56 -75 66 57.9
76 - 95 9 7.9
296 1 0.9
Total 114 100.0

Imaging and laboratory tests constituted the majority of expenses, totaling
45.01% (Table 3). Among the 114 patients, 51 had hospitalization costs below 20,000
FCFA. Imaging costs ranged between 21,000 and 40,000 FCFA for the majority of
patients (n = 41), accounting for 36%. However, they exceeded 80,000 FCFA for

seven patients, constituting 6.1%.

Table 3. Distribution of the cost per expenditure.

Expenditure Average cost et standard deviation (FCFA) Percentage (%)

Hospitalization 32863.16 + 27830.862 18.26
Laboratory analyses 80996.75 + 40553.817 45.01
Drugs 66085.40 + 47910.964 36.73

Total 179945.31 + 86140.486 100

Biological analysis costs ranged between 10,000 and 20,000 FCFA for 51 pa-
tients, or 44.7%. However, 15 patients, or 13.2%, spent more than 50,000 FCFA on
laboratory tests. During hospitalization, medication costs ranged from 20,000 to
40,000 FCFA for 37.7% and exceeded 100,000 FCFA for 19.4%. The overall cost
of stroke management ranged from 50,000 to 100,000 FCFA for 52.4% of insured
patients (n = 42). In the uninsured patient group (n = 72), only 1.4% spent the
same amount, while 31.9% spent between 251,000 and 300,000 FCFA (Table 4).

We found that the type of hospital room did not significantly influence the cost
of stroke management (p = 0.0557). However, the duration of hospitalization had

a significant impact (p = 0.003) (Table 5). There was no relationship between the
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type of stroke and the cost of management (p = 0.466) (Table 6). The initial
NIHSS score did not correlate with expenses (p = 0.918) (Table 7).

Table 4. Relationship between insurance (AMO or ANAM) and cost of stroke care.

Social insurance (%)

Total cost (FCFA) P-value
uninsured AMO or ANAM

[50,000 - 100,000] 1.4 52.4

[101,000 - 150,000] 13.9 26.2

[151,000 - 200,000] 36.1 11.9 0.000

[201,000 - 250,000] 16.7 9.5

[251,000 - 300,000] 31.9 0.0

Table 5. Relationship between duration of hospitalization and the cost of stroke care.

Duration of hospitalization (%)

Total cost (FCFA) P-value
< 10 hours >10 hours

[50,000 - 100,000] 23.4 16

[101,000 - 150,000] 23.4 12

[151,000 - 200,000] 34.4 18 0.003

[201,000 - 250,000] 9.4 20

[251,000 - 300,000] 9.4 34

Table 6. Relationship between type of stroke and cost of stroke care.

Type of stroke (%)
Total cost (FCFA) P-value
Ischemic stroke Hemorrhagic stroke

[50,000 - 100,000] 18.8 22.1

[101,000 - 150,000] 20.3 15.6

[151,000 - 200,000] 31.9 20.0 0.466
[201,000 - 250,000] 13.0 15.6

[251,000 - 300,000] 15.9 26.7

Table 7. Relationship between NIHSS score and cost of stroke care.

NIHSS at admission

Total Cost (FCFA) P-value
1-4 5-15 16 - 20

[50,000 - 100,000] 0 21 2

[101,000 - 150,000] 0 18 2

[151,000 - 200,000] 1 27 3 0.918

[201,000 - 250,000] 0 15 1

[251,000 - 300,000] 0 20 4
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4. Discussion

In our study, males predominated with a sex ratio of 1.19. This result is consistent
with Adoukonou et al’s findings [5] in Benin and Mapoure et a/. [6] in Cameroon,
where sex ratios were 2 and 1.02, respectively. While strokes are thought to be
more prevalent in women due to circumstances like pregnancy, postpartum, and
contraception, the male predominance in our study could be due to the fact that
males represent the socioeconomically active population, facilitating access to
healthcare centers.

The average age of 59 years was almost the same across sub-Saharan Africa (58
years in Cote d’Ivoire [7], 57 years in Benin [5], 63.15 years in the Central African
Republic [8], 61.55 years in Guinea Conakry [9]). In fact, as age is a cardiovascular
risk factor, strokes are more common in older individuals (above 55 years in men
and 65 years in women) [10].

In our study, married patients were predominantly represented (73.7%). This
is consistent with Chevreul ef al’s data [11] in emergency medical centers in Met-
ropolitan France, where they found 75% + 5.97 of married patients.

The average cost of stroke management in our study was 179,945 + 86,140
FCFA with a median of 168,255 FCFA and extremes of 44,732 and 450,570 FCFA.
This average cost is higher than that reported by Touré ef al [12] in Senegal
(78,426 FCFA) but lower than Mapoure’s [6] in Cameroon and Adoukonou’s [5]
in Benin, who previously reported 621,795 FCFA and 316,810 FCFA, respectively.
A higher average cost was reported by Birabi ef al [13] in Nigeria ($8424), ap-
proximately 4,956,623 FCFA. There is significant variability in the cost of strokes
from one region to another and from one country to another, likely due to differ-
ences in diagnostic tools and resources available for stroke care.

In our study, laboratory analyses accounted for the highest expenditure (45.01%),
followed by medications (36.73%). Adoukonou et al. [5] found that the main areas
of expenditure were also laboratory analyses (34.3%) and medications (28.4%),
with physiotherapy representing 3.6% of the total cost. Physical therapy was pro-
vided free of charge to our inpatients.

We observed that the cost is higher for patients without any health insurance
coverage compared to those with health insurance (AMO or ANAM), with a p-
value < 0.001. Thus, patients under AMO insurance pay only 30% of the total ex-
penses, while it is 100% for non-insured patients. As for ANAM, being a social
service for the less privileged, these patients are fully covered by the state, except
for medications and tests not available in public hospitals. The rate of 37% of pa-
tients with health insurance (AMO or ANAM), although low, is higher than that
found by Mapoure [6], who reported 16.3% in Douala, Cameroon. This demon-
strates that health insurance coverage in our countries is not yet widely spread.

The cost of rooms varies depending on whether it is an upgraded room or a
shared room. However, in this study, we did not find a statistically significant cor-
relation between the type of hospital room and the cost of stroke management (p

= 0.06). This could be explained by the influence of AMO, as most patients hos-
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pitalized in upgraded rooms had AMO. Therefore, the room price did not have a
significant impact on the cost of their management compared to uninsured pa-
tients.

We observed that the cost was higher for patients with a longer hospitalization
duration, with a statistically significant difference (p < 0.001). A prolonged hospi-
talization duration increases, in addition to its cost, the risk of infectious compli-
cations, which may necessitate more paraclinical examinations and the purchase
of additional medications, as indicated by numerous studies [14]-[16].

According to literature data [5] [11] [17], several authors report a higher cost
for hemorrhagic strokes (AVCH) compared to ischemic strokes (AVCI), some-
times due to the clinical severity of the hemorrhage requiring intensive care and a
longer hospitalization duration. However, we did not find a link between the type
of stroke and the cost of their management (p = 0.466). This is explained by less
severe clinical severity in the majority of our patients, with a Glasgow score be-
tween 12 - 15 in 60.52% and an NTHSS score between 5 - 15 in 88.60% of patients.

5. Conclusion

Stroke remains a major public health concern with debilitating neurological con-
sequences and a significant cost for its management. This study highlights that
paraclinical examinations and a prolonged hospitalization duration are the main
factors influencing the cost. Accessible and broader social coverage will help alle-
viate the financial burden for patients, who are often the socioeconomically active

in our population.
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