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Abstract

Background: Stroke is a common neurological disorder and is the third leading cause of death and a major cause
of long-term disability. The disease is expected to increase in low- and middle-income countries like Nigeria. There
is no information on stroke in rural Nigeria.

Objectives: To review the clinical patterns, risk-factors, and outcome of stroke in a tertiary hospital in rural Nigeria
and examine the rural-urban variation of stroke hospitalization in Nigeria.

Materials and Methods: We carried out a retrospective study of patients who had a clinical diagnosis of stroke at the
Federal Medical Centre, Ido-Ekiti, South-western Nigeria between November 2006 and October 2009.

Results: A total of 101 patients who had stroke were admitted during this review period, accounting for 4.5% of
medical admission and 1.3% of total hospital admission. Women accounted 52.5% of cases, with a male to female
ratio of 1: 1.1. Their mean age was 68 + 12 years. Stroke occurrences increased with age, as almost half (49.5%) of
the cases were aged >70 years and majority (84.2%) of them were in low socioeconomic class. The mean hospital
stay for stroke treatment was 12 + 9 days, Glasgow coma score on admission was 11 + &4, Ischemic stroke was 64.4%;
hemorrhagic stroke, 34.7%; and indeterminate, 1.0%. Hypertension (85.2%), diabetes mellitus (23.8%), and tobacco
smoking (22.8%) were the common identifiable risk factors for stroke. Of all the patients, 69% had >2 risk factors
for stroke. Thirty-day case fatality was 23.8%j; it increases with age and was higher among men than women (29.2
vs 18.9%) and in patients with diagnosis of hemorrhagic stroke (34.3 vs 18.5%). The numbers of identifiable risk
factors of stroke has no effect on the 30-day case fatality. When compared with stroke in urban areas of Nigeria,
we found no differences in frequency of hospitalization (1.3 vs 0.9 - 4%) and the major risk factor (hypertension).
Hemorrhagic stroke was more common in urban than in the rural community (45.2 - 51 vs 34.7%) and the 30-day
case fatality was lower in the rural community (23.8 vs 37.6 - 41.2%).

Conclusion: Stroke is also a common neurological condition in rural Nigeria, in view of the fact that almost 70%
of the patients had >2 risk factors of stroke. We recommend that, sustainable, community-friendly intervention
programmes are incorporated into the health care system for the early prevention, recognition, and modification of
the risk factors in persons prone to the disease.
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Résumé

Background: Accident vasculaire cérébral est un trouble neurologique courant et est la troisieme cause de déces et
une cause majeure d'invalidité de longue durée. La maladie devrait augmenter en low - and middle - income pays
comme le Nigeria. Ilaucune information sur les accidents vasculaires cérébraux dans les régions rurales du Nigéria est.
Objectifs: Pour examiner le schémas cliniques, les facteurs de risque et les résultats d'accident vasculaire cérébral
dans un hopital de soins tertiaires dans les régions rurales du Nigéria et examiner la variation rurale-urbaine
d'hospitalisation de I'accident vasculaire cérébral au Nigeria.
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Matériaux et procédés: Nous avons effectué une étude rétrospective de patients ayant subi un diagnostic clinique
d'accident vasculaire cérébral a la Medical Centre fédéral, Ido-Ekiti, Nigeria sud-ouest entre novembre 2006 et
octobre 2009.

Résultats: Un total de 101 patients qui avaient des accidents vasculaires cérébraux ont été admis au cours de cette
période d'examen, soit 4,5% de admission médicale et 1,3% du total d'hospitalisation. Les femmes représentaient
52,5% des cas, avec un male, femelle ratio de 1: 1.1. Leur age moyen était de 68 + 12 ans. Accident vasculaire cérébral
occurrences augmentées avec I'age, comme presque de moitié (49,5%) de les affaires étaient agés. >70 ans et la
majorité (84,2%) d'entre eux ont été en classe socio-économique faible. L'hdpital moyenne rester pour le traitement
de I'AVC était + 12 9 jours, score de coma de Glasgow a I'admission a été de 11 + 4. AVC ischémique a été de 64,4%.
AVC hémorragique, 34,7%. et pour une période indéterminée, 1,0%. L'hypertension (85,2%), diabéte sucré (23,8%)
et le tabac fumer (22,8%) était les identifi mesure de facteurs de risque communs d'accident vasculaire cérébral. Tous
les patients, 69% avaient >2 facteurs de risque pour les accidents vasculaires cérébraux. Trente jours de létalité était
de 23,8% ; Il augmente avec I'dge et était plus élevé chez les hommes que les femmes (29,2 vs 18,9%) et chez les
patients atteints de diagnostic d'accident vasculaire cérébral hémorragique (34,3 vs 18,5%). Le nombre de risques
mesure identifi facteurs d'accident vasculaire cérébral n'a aucun effet sur la Iétalité de 30 jours. Comparativement
aux accidents vasculaires cérébraux dans les zones urbaines du Nigéria, Nous avons ne trouvé aucune différence
dans la fréquence d'hospitalisation (1,3 vs 0,9 - 4%) et le facteur de risque majeur (hypertension). AVC hémorragique
était plus courante en urbains que dans la communauté rurale (45,2 - 51 vs 34,7%) et les 30 jours taux de |étalité
était plus faible dans la communauté rurale (23,8 vs 37,6 — 41,2%).

Conclusion: L'AVC est également un bon neurologique condition dans les régions rurales du Nigéria, compte tenu du
fait que presque 70% des patients avaient >2 facteurs de risque d'accident vasculaire cérébral. Nous recommandons
que, a uneintervention durable, facile a la communauté des programmes sontincorporées dans le systéme de soins
de santé pour la prévention précoce, la reconnaissance et la modification cation de les facteurs de risque chez les
personnes sujettes a la maladie.
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Introduction

Stroke is defined as a rapidly developed global or
focal neurological deficit lasting more than 24 hours
or leading to death with no apparent cause other
than vascular origin.[Vl It is a common neurological
disorder and is the third leading cause of death
(after heart disease and cancer)?! and a major cause
of long-term disability among survivors.!*?! Stroke
affects both gender and is increasingly common
from the sixth decade, although young patients are
not exempted.?! People of African descent are more
susceptible than their Caucasian counterparts.!
In Africa, the frequency of stroke hospitalization
ranges from 0.9 to 4.0%; it accounts for 0.5 to 45%
of neurological admissions and has been found to be
the eighth leading cause of death in Nigeria.>! The
burden of prolonged hospitalization on the family of
stroke patients, the aftermath of disability from the
disease, and the economic implication on survival
of stroke patients, as well as the overstretching of
health facilities have been previously explored.”

In Africa, most of the population lives in the rural
areas, where poverty, illiteracy, unavailability, and
inaccessibility to good health care have played
significant roles in the predisposition, management,
and outcome of stroke.[""] The aims of this study
were to review the risk factors, clinical pattern,
and outcome of stroke in a tertiary hospital in rural
Nigeria and make comparisons with what have

been documented on the disease in urban settings
in the country.

Materials and Methods

This was a retrospective study carried out at the
Federal Medical Centre, Ido-Ekiti in South Western,
Nigeria. The study centre is a tertiary hospital that
serves as a referral centre for Ekiti State. The hospital
also runs an internship and postgraduate training
in internal medicine. The hospital has a consultant
neurologist and five other internists.

We retrieved and reviewed the medical case records
of all patients who had a clinical diagnosis of stroke
in the hospital between November 2006 and
October 2009. The medical records of the stroke
cases were carefully reviewed to obtain necessary
data. The cases that had complete information
and met the World Health Organization!"! clinical
criteria for diagnosis and classification of stroke
subtypes were studied. Socio-demographic
information, clinical features, identified risk factors,
comorbid conditions, drug history and compliance,
duration of hospitalization, and the outcome of
management were extracted from their case records.
In addition, neurological examination findings at
admission, hematological and biochemical results
were obtained. Computerized tomography (CT)
scan was not done except in two patients, due to
non-affordability and non-availability of CT scan in
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the hospital. However, the WHO criterion which
has been shown to have a high sensitivity among
Nigerians was used to determine the pathological
stroke type.["

The data were analyzed using the Statistical Package
for the Social Sciences (SPSS), version 15 (SPSS
Inc., Chicago, IL, USA). Descriptive and frequency
statistics were obtained for the variables of interest.
Chi square was used to test for statistical significance
between categorical variables. A P value of <0.05
was considered statistically significant.

Results

Of the patients admitted during the study period
(3 years), 101 were clinically diagnosed to have
stroke. It accounted for 4.5% of medical admission
and 1.3% of total hospital admission over the same
period. The age of the patients ranged from 38 to
95 years with a mean age of 68 *+ 12 years. Almost
half (49.5%) of the stroke patients were aged 70 years
and above. The frequency of stroke also increased
with the age of the patients. Of the 101 patients, 48
(47.5%) were males and 53 (52.5%) were females
with a male to female ratio of 1 : 1.1. By stratifying
the patients into upper and low socioeconomic class,
using their level of education and occupation, 85
(84.2%) belonged to low socioeconomic class. The
mean hospital stay was 12 = 9 days, mean Glasgow
coma score on admission was 11 = 4 and mean
blood glucose on presentation was 8.5 * 6.3 mmol/l.
The other characteristics of the patients are shown
in Table 1.

By using WHO criteria, 65 (64.4%) had ischemic
stroke while 36 (34.7%) had hemorrhagic, with

intracerebral hemorrhage accounting for 31.7% and
subarachnoid hemorrhage accounting for 3.0%. One
case (1%) was indeterminate due to insufticient data
[Table 2]. The clinical presentations of the stroke
patients are shown in Table 3.

Systemic hypertension (86, 85.2%) emerged as
the commonest modifiable risk factor for stroke.
Others include diabetes mellitus (24, 23.8%),
tobacco smoking (23, 22.8%), previous transient
ischemic attack (TTA) (19, 18.8%), previous stroke
(15, 14.9%), and alcohol consumption >40 g/day
(12, 11.9%). Seventy stoke patients (69.3%) had two
or more risk factors for stroke while 31 (30.7%) had
one risk factors for stroke. The identified risk factors
for stroke are shown in Table 4.

A total of 24 (23.8%) patients died within 30 days
of hospitalization, three of them (3.0%) died within
24 hours and they all had hemorrhagic stroke. Of
these 24, 14 (58.3%) were men and 10 (41.7%) were
women. Gender-specific death rate was 29.2% and
18.9% for men and women, respectively. Mortality
within 30 days of hospitalization was significantly
higher among patients with recurrent stroke
(7, 43.8%) compared with those with first ever
stroke (17, 20.0%). Twelve (34.3%) patients that
presented with hemorrhagic stroke died within 30
days compared with 12 (18.5%) of 65 patients with
ischemic stroke. Of the 31 patients that had <2 risk
factors, seven (25.0%) died within 30 days compared
with 17 (24.3%) of 70 patients with =2 risk factor
for stroke. The number of identifiable risk factors
of stroke has no significant effect on the outcome
of 30-day case fatality. The thirty days mortality
according to the stroke types, number of occurrence,
and risk factors are shown in Table 5.

Table 1: Clinical and socio-demographic characteristics of the patients

Characteristics Male Female Total P values
n=48 n=53 n =101

Mean age (SD), years 69 (12) 68 (13) 68 (12) 0.69

Age range, years

30-39 0(0) 1(1.9) 1(1.0)

40 - 49 4 (8.3) 1(1.9) 5 (5.0)

50 - 59 6 (12.5) 5(9.4) 11 (10.9)

60 - 69 20 (41.7) 14 (26.4) 33(33.7)

70-79 12 (25.0) 19 (35.8) 31(30.7)

>80 6 (12.5) 13 (24.5) 19 (18.8) 0.141
Socioeconomic status

Upper 14 (29.2) 2 (3.8%) 16 (15.8%)

Low 34 (70.8%) 51 (96.2%) 85 (84.2%) <0.001
Marital status

Married 3(6.3) 18 (34.0) 21(20.8%)

Unmarried 45 (93.8%) 35 (66.0) 80 (79.2%) <0.001
Hospital stay 10 (8) 13 (10) 12 (9) 0.101
Glasgow coma score 12 (4) 10 (5) 11 (4) 0.030
Admission plasma glucose 7.6 (5.9) 9.2 (6.6) 8.5 (6.3) 0.368

Values are mean (SD) and n (%), SD = standard deviation
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Table 2: Stroke types in the studied patients

Table 3: Stroke clinical features in rural hospital

Types Frequency (%) Clinical features Frequency (n) (%)
Intra-cerebral hemorrhagic 32 31.7 Hemiplegia/hemiparesis 87 86.1
Subarachnoid hemorrhagic 3 3.0 Cranial nerve deficit 64 63.4
Ischemic 65 64.4 Headache 32 31.9
Indeterminate 1 1.0 Dizziness 22 21.8
x2=61,df =3, P<0.001 Altered level of consciousness 20 19.8
Slurred speech 16 15.8
Vomiting 16 15.8
. ™ X Blurring of vision 9 8.9

Table 4: Identified modifiable risk factors for stroke .
Convulsion 5 4.9

Risk factors Frequency (n) (%)

Hypertension 86 85.2
Diabetes mellitus 24 23.8
Tobacco smoking 23 22.8
Previous transient ischemic attack 19 18.8
Previous stroke 15 14.9
Excess alcohol >40 g/day 1 11.9
Cardiomyopathy/valvular 1 10.9
Cardiac arrhythmias 9 8.9
Obesity 6 5.9
Dyslipidemia 3 3.0
Carotid artery stenosis 1 1.0
Oral contraceptive pills 1 1.0

Discussion

The pattern and outcome of stroke in rural Nigeria
has not been widely studied and this is why our
study is important in this regard. This retrospective
study shows that stroke was responsible for 4.5%
of medical admissions and 1.3% of total hospital
admissions during the period reviewed. These
findings are similar to what have been reported
from many hospital-based studies in Africa.!l'"!
However, the admission rate as a result of stroke
is low when compared with the findings of Njoku
et al. in north western Nigeria.[”! Although not
statistically significant, we found that stroke was
less frequent among men (47.5%) than women
(52.5%) and the male to female ratio was 1 : 1.1.
This ratio is similar to the findings of two studies
in an urban setting of Southern Nigerial”'?! but is
different from other studies that reported a male
predominance.**3 The trend in our study might
be due to greater life expectancy among the women,
as 60.3% of the women having stroke were aged
=70 years. Furthermore, the lack of awareness
and insufficient treatment of conventional stroke
risk factors in women may also be considered
as probable explanations, because 96.2% of the
women having stroke fall into lower socioeconomic
status. Socioeconomic status is function of the
educational attainment, income, and type of
occupation. This explanation was corroborated
by a study in our centre that found that patients
with higher education and men were more aware
of their increased risk factor for stroke than
those with low education and women.!") Other
reasons are the use of oral contraceptives (OCP),

Table 5: Thirty days mortality according to the
stroke types, number of occurrence, and risk
factors

Variables Death in 30 P value
days n (%)

Types of stroke

Ischemic 12 (18.5)

Hemorrhagic 12 (34.3) 0.18
Frequency of stroke

First ever 17 (20.0)

Recurrent 7 (43.8) 0.04
No. of risk factor

<2 7 (25.0)

>2 17 (24.3) 0.62

Total number of stroke cases = 101

hormone replacement therapy, and pregnancy
however only 0.6% of the studied patients used
OCPs. Prestroke disability and socio-demographic
factors have been noted to contribute to the high
rate of institutionalization observed in women.['”!
Until early 1980s, the burden of stroke in women
was often underestimated and once considered
primarily a discase of men.[Yl Recentdata on stroke
statistics in United State of America show that
60 000 more women than men have a stroke each
year, and stroke is currently emerging as a major
public health problem for women as well.['™)

In this study, the occurrence of stroke increased
positively with the age of the patient in both
gender; this finding agrees with previous and recent
studies which opined that stroke increases with
age .M 'We found that 49.5% of cases occurred
in age group =70 years, unlike in the urban area of
Nigeria.[”!%"] The urban areas are characterized
by job opportunities, less-aged population,
modern social amenities, high population density,
overcrowding environmental problems like
pollution luxurious and stressful living condition.
Some of these characteristics of urban living have
been associated with risk factors for stroke and they
might be responsible for the increased occurrence of
stroke in patients <70 years of age in the urban areas.
Our study also showed that majority (84.2%) of the
stroke patients belonged to the lower socioeconomic
class. This is a reflection of the general trend in rural
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Nigeria where poor income earning is the rule. As a
result of the skewed distribution of socioeconomic
status, it was difficult drawing reliable conclusion.
Our study also revealed that ischemic stroke (64.4%)
was significantly more common than hemorrhagic
stroke (34.7%); this pattern is consistent with other
studies.['>'%152] However, it is in contrast to other
studies!””) where hemorrhagic stroke was more
common than ischemic stroke. The geographical
disparity in the findings in the various studies
concerning the relative frequency of stroke
subtypes have been attributed to population
migration, diagnostic accuracy, admission policy,
age distribution, and prevalence of stroke-related
risk factors.???lIn this study, hypertension was the
most predominant risk factor for stroke (85.2%); our
finding is closer to 82.5 to 83.9% reported in other
stroke studies in urban Nigeria.[*34%24 The risk
of stroke has been strongly related to both systolic
and diastolic blood pressure;! in addition, the risk
for first ever stroke or recurrent stroke appears to
be log-linear throughout normal ranges.! A rise
of 10 mmHg in the mean arterial pressure leads
to about 20 to 30% increase in stroke risk.[>24
Systemic hypertension was followed by diabetes
mellitus (23.8%) which has been ranked second
in a similar study.'"?! The frequency of DM in our
stroke patients is closer to 26.3% in Benin city,
Nigerial®! but higher than 8% in the North Eastern
Nigeria.['® DM is major risk factor for the
development of atherosclerosis and the excess risk
of stroke in patients with diabetes mellitus is about
four times higher when compared with normal
individuals.in a general population®! Therefore it is
vital to ensure good glyceamic control in those with
condition to prevent the development of stroke.
Tobacco smoking was ranked third in the risk factors
of stroke and the rate was 22.8% among our patients;
this rate of smoking is higher than 11.3% in another
study in Nigeria®! and 6% in Saudi Arabial™! but
far less than 44% in Pakistan./*!

Cigarette smoking was reported to be a
significant risk factor in a case-control study among
Nigerians.®! The effect of tobacco smoking has
been said to be dose related, heavy smokers are
more likely to develop stroke; however, the risk
of having the disease reduces with smoking
cessation.?*#! TIA was the fourth most prevalent
risk factor and the fifth was previous stroke. The
frequency of TIA among our patient was higher
than 9% in Saudi Arabia and 2.1% in Pakistan.!2!
Matsumoto et al. and Mohr ef al. in their studies
observed that 10 to 14% of strokes are preceded by
TIAs, and as a risk factor, conferred an independent
relative risk of 3.9%.[2821

Furthermore, 35% of the patients with TIAs are at

risk of having a stroke within four years.[?2’]

The overall intrahospital mortality in this study
was 26.7%, with 3.0% dying within 24 hours,
10.9% within 7 days, and 23.8% within 30 days
of hospitalization. We found the mortality rate to
be lower when compared with report from urban
Nigeria where it is 37.6 to 41.2%.0**1 Our study
also revealed that mortality of stroke increases with
age, it was higher among the men than women
(29.2 vs 18.9%) and in patients with diagnosis of
hemorrhagic stroke (34.3 vs 18.5%). These outcomes
agree with the report of other studies.”?) In this
study we found that the number of risk factors for
stroke in our patients does not have any significant
impact on the thirty day mortality. This may be due
to the fact that 70% of them had = 2 risk factors and
also the small number of the patients. Similarly a
study in northern Nigeria also found that 81.5% of
stroke patients had three or more risk factors.?% In
particular, cardiovascular risk factors tend to have
a multiplicative effects on overall risk for stroke!*!
and therefore in management of stroke, it imperative
to address all the risk factors and not just focus on
few ones.

This was a retrospective study and, as such, have
certain inherent limitations, such as poor or
incomplete medical record keeping, missing data
and lack of essential, specific diagnostic facilities, as
well as poor follow-up clinic visitation, and under
reporting of death after hospital discharge. Despite
these limitations, we have been able to review the
pattern of stroke in a rural population of Nigeria.

Conclusion

There were no differences in frequency of
hospitalization and most predominant risk factors
for stroke in urban and rural areas of Nigeria.
Hemorrhagic stroke was more common in urban
than in the rural areas. The 30 days mortality in our
study was 27.7%, and lower than 37.6 to 41.2% in the
urban areas. Considering the fact that the knowledge
and perception of stroke risk factors and its warning
sign are low in the hospital patients and health
workers,[1%3132] we recommend that the awareness
of stroke and its risk factors should be increased
among the rural populace, and community-friendly
intervention programmes aimed at preventing and
modifying the risk factors in persons prone to
diseases are incorporated into health care system,
so that they are recognized early and effectively
managed.
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