.@ BectHuk PYQH. Cepusa: MEOULUHA 2024:28(2)
=. RUDN Journal of MEDICINE. ISSN 2313-0245 (Print). ISSN 2313-0261 (Online) http://journals.rudn.ru/medicine

DOI: 10.22363/2313-0245-2024-28-1-172-177
EDN: ZVCAZJ

OPUT'MHAJIBHOE UCCJIELOBAHUNE
ORIGINAL RESEARCH

Stroke risk factors in Bujumbura
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Abstract. Relevance. Stroke is a public health problem, with over 90 % of cases worldwide attributable to a combination
of individual clinical or behavioural risk factors, which are generally classified as non-modifiable and modifiable risk factors.
The aim of this study was to determine the stroke risk factors prevalent among stroke patients in Bujumbura, the economic
capital of Burundi. Materials and Methods. This was a descriptive and prospective study performed over a 6-month period
from February to August 2020. 71 stroke patients who were hospitalized for a stroke confirmed by cerebral CT scan in the two
teaching hospitals of Bujumbura were collected. Results and Discussion. Stroke risk factors were frequently found among stroke
patients in Bujumbura. In fact, 91.55 % had at least one risk factor for stroke, with an average of 2.86 per patient. These factors
are mainly cardiovascular (91.62 %), with hypertension accounting for the largest share (46.48 %), followed by regular alcohol
consumption (33.80 %). Age was the most common non-modifiable risk factor in these patients, with 73.25 % aged over 50 and
an average age of 59.87. There was a predominance of male patients, the sex ratio was 1.29. As in the literature, ischemic stroke
predominated (69.01 %), while the recurrence rate was 14.6. Other risk factors that were found to be significant were sedentary
lifestyle (26.76 %), diabetes (16.90 %), obesity (8.45 %) and smoking (5.63 %). The positive HIV/AIDS seroprevalence rate
was 8.5 %, whereas the national prevalence rate was 2.97 %. Conclusion. Risk factors for stroke are found in the large majority
of patients in Bujumbura. They are diverse, but are mainly dominated by cardiovascular pathologies, in particular hypertension.
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Introduction

Stroke is a major public health problem worldwide
because of its frequency, mortality, residual physical
and cognitive disabilities, and the high cost of its
management [1]. More than 90 % of observed stroke
cases worldwide are attributable to a combination of
individual clinical or behavioral risk factors. These are
generally classified as non-modifiable and modifiable
risk factors [2,3].

Sub-Saharan Africa has the highest incidence,
prevalence, and lethality of stroke in the world, but
detailed characterization of stroke risk factors on this
continent remains challenging [4].

In Burundi, we do not have a national stroke
registry, but some partial studies already show that
stroke is a reality in our country. In 2009, a study
conducted at KTH reported a stroke hospitalization
rate of 2.3 % and a poor prognosis with a mortality rate
of 38.8 % [5]. However, there is no neurovascular unit
in our country, so curative management of stroke has
not yet been started.

In this context, it would be important to focus
efforts on preventive management of stroke, which
would undoubtedly involve good upstream management
of the various risk factors, especially since 90 % of
strokes are attributable to risk factors that can be
modified by a better lifestyle [6]. It is with this aim that
we performed this study to determine the epidemiology
of risk factors among stroke patients in Bujumbura.

Materials and methods

This is a descriptive and prospective study that
focused on stroke patients who were hospitalized in
a 6-month period from February to August 2020. It was

CARDIOLOGY

conducted in the only two teaching hospitals located
in Bujumbura, the economic capital of Burundi. These
are the Kamenge teaching hospital and the Kamenge
military hospital (KMH). In addition, these two hospitals
were chosen for our study because they house the few
neurologists who practise in our country, which means
that most stroke patients should be hospitalized there.

Confirmation of stroke by cerebral CT scan was
the only inclusion criterion, because MRI was not yet
available throughout the country at the time of the
study. Data were collected from patients and their
medical records after informing them voluntary consent
to participate in the study according to the Helsinki
Declaration of the World Medical Association (WMA
Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects, 2013) and personal
data processing.

After collection, the data were entered and analyzed
on the computer using Epi-info software version 7.2.6.

Results and discussion

The probability of getting a disease varies according
to certain parameters that constitute the risk factors.
In our study, out of 71 stroke patients, 65 of patients
(91.55 %) had at least one risk factor. It was a single
risk factor in 8.45 % of patients, 2 factors in 28.17 %, 3
risk factors in 29.58 %, and more than 3 risk factors in
25.35 %. The average stroke risk factor was scored as
2.86 per patient. These results show that stroke patients
in Bujumbura accumulate its risk factors since they
even exceed the average of 1.6 per patient recorded in
the Swedish stroke registry in 2014 [7] and by far the
1.23 recorded in Algeria in 2016 [8]. Furthermore, in
a study done in France in 2016, all patients had at least

173



Nduwayo D., Havyarimana L., Sibomana T. Becrauk PY[TH. Cepua: Meguuyna. 2024. T. 28. Ne 2

one risk factor, and 77.7 % of patients had more than
two stroke risk factors [9].

Among these risk factors for stroke found in this
study, age was the most important non-modifiable factor.
Indeed, age is the greatest determinant of stroke, and
the risk of stroke doubles every decade beyond the
age of 55. It can also be considered as a marker of the
duration of exposure to other risk factors [10]. The mean
age found in our stroke patients was 59.87 years, and
74.65 % were older than 50 years; the youngest patient
was 2 years old, the oldest was 103 years old. This mean
age approaches closely to 61.38 years; found in a stroke
study conducted in our country in 2012 [5]. Almost the
same average age was also found in other studies done
in black Africa such as in Togo (58.66 years) [11]; in
Ivory Coast (60 years) [12] and the one conducted in

Ghana and Nigeria in 2018 which found an average
age of 58.4 years [4]. However, this average age is
lower than that of Western patients where Bezanson C.
in France found an average age of 73 years [13]. This
difference can be explained by the youth of the African
populations, of which Burundi is one.

Male patients accounted for 56.33 % in our study,
a sex ratio of 1.29. The incidence of stroke is higher
in men than in women, but this difference decreases
with age [14]. Although this male predominance of
stroke patients has been described in the literature for
a long time [15], there are studies that also find a female
predominance, such as that of N’goran Y. and colleagues
in Abidjan with a sex ratio of 0.44 [12] or Balaka A.
and colleagues in Togo with a sex ratio of 0.66 [11].

Table
Distribution of stroke risk factors
Risk factor Frequency Percent
Over 50 years old 53 74,65 %
Arterial hypertension 33 46,48 %
Regular alcohol consumption 24 33,80 %
Sedentality 19 26,76 %
Diabetes 12 16,90 %
Personal history of stroke 10 14,08 %
Familial history of stroke 8 11,27 %
Cardiovascular risks
Obesity 6 8,45 %
Heart valve disease 5 7,04 %
Smoking 4 5,63 %
Atrial fibrillation cardiac arrhythmia 3 4,23 %
Dyslipidemia 3 4,23 %
Dilated cardiomyopathy 3 4,23 %
Atheromatous disease 2 2,82 %
Use of antiplatelet drugs 7 9,86 %
HIV/AIDS 6 8,45 %
Others risks Oestroprogestogenic contraception 2 2,82 %
Sickle cell disease 1 141 %
Migraine 1 1,41 %

In our study, ischemic stroke was diagnosed in
69.01 % of patients, 11.27 % had a family history of
stroke and 14.80 % of strokes were recurrent. In the
literature, the risk of stroke recurrence is still significant.
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It is estimated at 10 % during the first year and 20-30 %
at 5 years [16]. Our results are similar to those of
N’goran Y. and colleagues [12] in Abidjan who found
in their study that 15.6 % of strokes were recurrent.
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The cardiovascular risk factors alone accounted
for 91.62 % and were largely modifiable. Arterial
Hypertension was the main modifiable risk factor
identified in 46.48 % of patients. All studies on stroke
risk factors have long agreed on the primary role
of arterial hypertension in the event of this disease,
although the statistics may vary from one study to
another. Thus, Balaka A. and colleagues in Togo found
that 67.12 % of stroke patients had arterial hypertension
(11), and more than that; Gombet T.R. and colleagues in
Congo Brazzaville (17) and N’goran Y. and colleagues
in Ivory Coast (12) found 85 % and 86.4 % respectively.

Regular alcohol consumption was the second
modifiable risk factor found in our study at 33.80 %. By
the way, the relationship between alcohol consumption
and stroke risk is biphasic. High levels of alcohol
consumption increase the relative risk of stroke, whereas
low to moderate alcohol consumption may be protective
against the event of a global or ischemic stroke [18].
Other authors have also found alcohol consumption
in stroke patients but at varying rates. Thus, in Mali,
Damorou F. and colleagues found it in 31.8 % of
patients [19]; in Togo, Balaka A. and colleagues found it
in 56.16 % [11]; but in Congo Brazzaville, Gombet T.R.
and colleagues found that only 5 % of patients consumed
alcohol [17].

Sedentary lifestyle (26.76 %), diabetes (16.90 %),
obesity (8.45 %) and smoking (5.63 %) are also
modifiable risk factors for stroke that were also found
in our study at significant rates. These risk factors are
often cited in other studies. For example, in a study done
in Ghana and Nigeria in 2018, these factors are also
listed in the top eleven risk factors associated with stroke
occurrence [4]. They are more present in the patients of
a Guinean study where Condé K. and colleagues found
that 31.3 % of the patients were diabetic and 62.0 %
had abdominal obesity [20].

HIV/AIDS and its antiretroviral treatment are
associated with a high risk of cardiovascular disease
such as stroke [21]. For a national prevalence of 2.97 %,
in our study, 8.5 % of stroke patients were HIV positive;
this prevalence was 7.5 % in a previous study performed
in our country [5]. This prevalence is comparable to
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8.1 % found by Fiawoo M. in patients with stroke in
Togo with a national prevalence of 2.9 % [21].

Study Limitations

During the 6 months of the study, in two teaching
hospitals, we collected only 71 patients because not
all suspected stroke patients were able to pay for
a CT scan. Some risk factors would be less identified
because the complementary examinations to find them
are insufficiently done because of the lack of financial
means of the patients, or are not available at the hospital
at all.

Conclusion

The risk factors for stroke are identified in the
great majority of patients suffering from this pathology
in Bujumbura and their frequency is alarming. Most
of these factors are of cardiovascular origin and are,
however, modifiable. Their adequate management
will help to reduce the morbidity and mortality related
to stroke in Burundi, where thrombolysis is not yet
practiced.
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dakTopbl pucKa uHcynbTa B By)xyméype

Jaunsns HayBaiio g, Jleonupac XaBbsAipuMaHa, Teeppu Cubomana

YuuBepcuret BypyHay, e. Byscymbypa, BypyHou
Pl danielnduwayo@yahoo.fr

AHHoTanus. AKmyaibHocmb. VIHCYNbT siBrsieTcst Mpo06sieMoii 0611ecTBeHHOTO 37ipaBooxpaHenust: 6osee 90 % ciyyaeB
BO BCeM MHpe 00yC/IOB/IeHbI COUeTaHHUEM OT/e/bHBIX KIMHUUECKUX WU MOBeJleHUeCKUX ()aKTOPOB PUCKA, KOTOPbIe 0OBIYHO
K/IacCU(ULIMPYIOTCS KaK HeMOAUGHULIMpYeMble 1 MOAUGULIPYeMble (aKTOPbI pUCKa. Leabto 3TOTro Mccie[oBaHus ObIIO orpesie-
NleHre (aKTOPOB PUCKAa UHCY/bTA, PACMIPOCTPAHEHHBIX CPe/U MALIeHTOB C UHCYILTOM B By)XymMOype, 3KOHOMIUeCKO CTO/TULe
BypyHau. Mamepuasbt u MemoObl. DT0 OBbIJIO OMMCaTeTbHOe U TIPOCIIEKTHBHOE UCCIe[l0BaHue, TPOBOJUBILIEECS] B TeUeHUe
6-MecstuHoTrO Ieproza ¢ despass ro aBryct 2020 roza. bria cobpana nHdopmarus o 71 naiyeHTe C MHCY/IETOM, TOCITUTAIN3H-
POBAHHBIX TI0 TIOBOJIy MHCY/IBTA, TTO/ITBEPK/IEHHOTO KOMITBIOTEPHO TOMOTpadueli roJIOBHOTO MO3Ta, B IByX Y4eOHBIX O0/TbHHULIAX
Byxym0ypsl. Pe3ynbmambl u obcyxcoeHue. DakTopbl pUCKa UHCY/IbTA YaCcTO 00HAPY>KUBA/IMCh CPeJU TIALMEHTOB C MHCY/IETOM

176

KAPOMOJIOT A


https://orcid.org/0009-0008-8067-9223
mailto:danielnduwayo%40yahoo.fr?subject=Nduwayo%20Daniel
https://orcid.org/0000-0001-7042-1546
mailto:danielnduwayo%40yahoo.fr?subject=Nduwayo%20Daniel

Nduwayo D, Havyarimana L, Sibomana T. RUDN Journal of Medicine. 2024;28(2)

B ByxymOype. ®aktruecku 91,55 % UMenu 1o KpaiiHeli Mepe ouH (akTop pyUcKa MHCY/BTa, B cpeHeM 2,86 Ha maupeHTa. JTH
(haKkTOpBI B OCHOBHOM CepieuHo-cocynuctbie (91,62 %), mpu 3ToM HaubobILast A0/ IPUXOAUTCS Ha TUIePTOHMIO (46,48 %),
3a KOTOPO# c/iefiyeT perysipHoe ynotpebnenue aakoross (33,80 %). BospacT 6b1 Haubo/iee 4acThiM HEMOJU(PUIIPYEMbIM
(hakTOpOM pHCKa y 9TUX MaljueHToB: 73,25 % ObuTH B Bo3pacTe crapiie 50 jieT u cpeanuii Bo3pact 59,87 ner. [Tpeobnaganu
Tal[MeHTHl MY>KCKOTO T10J1a, COOTHOLIIeHHe T10J10B cocTaBmio 1,29. Kak U B PYrux HayuHBIX HUCC/IeI0OBaHUSX, Iipeobiazan
uremMuue CKuid UHCYEBT (69,01 %), a yacToTa peluaAnBoB coctapwia 14,6. JIpyrumu akTopamMu prcKa, KOTOphIe OKa3auCh
3HAUUMbIMH, GBI MajIOTIOABKHBIN 00pa3 xusuu (26,76 %), nuabet (16,90 %), oxxupenue (8,45 %) u kypenue (5,63 %).
ITonoxuTeTbHBINA YPOBEHb CEPOJIOTMYeCKOM pacripoctpaneHHocTrt BUU/CITU/da coctaBu 8,5 %, Torna Kak o0IIeHaI[ioHaIbHBIN
YPOBeHb pacrpoCTpaHeHHOCTH cocTaBul 2,97 %. Bbigoobl. PaKTOPHI prCKa MHCY/IbTa 00HAPYKUBAIOTCS Y MTOJABJISIOIIEr0
OoJBIIMHCTRA ManyeHToB B By)kymOype. OHU pa3HOOOpa3sHbl, HO MPEUMYILECTBEHHO TIpe0b/1aJjaloT CepeuH0-COCYANCThIe
T1aTOJIOTHH, B UaCTHOCTH apTepHasbHasi THIepTeH3usl.
KiroueBble cj10Ba: MHCY/BT, PAaKTOP PUCKA, apTepyuabHast TUIepTeH3ust

HNudopmanus o puHaHCMPOBaHNY. ABTOPHI He TIO/Ty4ya/id HUKaKoW (\MHAHCOBOM TTOAeP>KKU /IS NCCIIe/JOBaHNsl, aBTOPCTBa
Y MyO/IMKaLUK IaHHOM CTaThU.

Bkuaj aeTopoB. Haygaiio [15HMeNn — KOHLIENWS ¥ JU3aliH UCCTeJoBaHus, 0030 IMTEPaTyphl, HalMCaHWe TeKCTa; XaBbsiprMaHa
JTeonupac — cbop, 06paboTKa MaTepHanoB, CTaTHCTHUeCKast 06paboTKa JaHHbIX; Cubomana Theppu — UCTIPaB/IeHHe PYKOIHCH.
Bce aBTOpBI BHECIM 3HAYUTE BHBIN BK/Ia/ B Pa3paboTKy KOHIIEILMH, UCCeJOBaHNs 1 TIOATOTOBKY PYKOITHMCH, TIPOYUTAITH
Y YTBEP/WIN OKOHUATeTBHYIO BEPCHIO TIepe]] MmyOIMKaLyen.

I/IHClJOPMaI.II/Iﬂ 0 KOH(l)JII/IKTE HUHTEpeCoB. ABTOpI:I O6'I>$[BI/I]'[I/I, UTO HEeT HUKaKHUX KOH¢)]'[I/IKTOB HVHTEpeCOoB

JTHYecKoe yTBepk/eHue. VccienoBanue Obiio0 0100peHO KOMUTETOM I10 STUKe MeJUIIMHCKOrO (haky/ibTeTa YHUBEpCUTeTa
Bypyngu.

BiarogapHoCcTH — HENPUMEHKMO.

HNudopmupoBaHHoe coryiacue Ha myoaukaiuio. [lepes MpoBefieHUEM HUCC/IeA0BaHUs ObIIIO 3aNpPOLIEHO U TIOJYYEHO pa3pe-
LIeHWe OT AWPEKTOPOB COOTBETCTBYHOLIMX 60/bHUL. OT MarieHTOR ObIIO MOIYYeHO AOOPOBOIbHOE MTMCEMEHHOE COTIacHe
Ha UCC/IeIOBaHNe U MyO/IMKALIAI0 COOTBETCTBYIOIEH MeAUIIMHCKOM MH(OPMAIK B COOTBETCTBUH C XeThbCUHKCKON JeKiapa-
ured WMA — DTuueckue NMPUHLMIBI MeIULIMHCKUX UCC/Ie0BaHUH C yyacTieM mrogent, 2013 1.
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