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ABSTRACT 
 
Background: Globally, acute stroke is one of the leading causes of preventable emergency 
hospital admissions. It is emerging as an important cause of disability and mortality among adult 
Nigerian Africans in the emergency department(ED) of Nigerian hospitals. 
Aim: The study was designed at reviewing epidemiology of acute stroke syndrome in the adult ED 
of a tertiary hospital in South-east Nigeria. 
Study Design: This was a retrospective descriptive study. 
Place and Duration of Study: The study was carried out on patients with acute stroke syndrome at 
the ED of Federal Medical Centre, Umuahia, Nigeria over a five year period from January 2008 to 
December 2012. 
Methods: The sources of data were from medical records, patients’ case notes; ED admission 
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registers and nurses report books. Information collected were age, sex, place of the incidence, time 
of presentation to the ED, duration of symptoms at presentation, month (season) of occurrence, 
type of stroke, number of episodes and associated clinical conditions. Operationally, time of 
presentation to the ED was categorized into two: day time was defined inclusively as time period 
from 6.00 am to 6.00 pm while night time referred exclusively to the time period from 6.00 pm to 
6.00 am Nigerian time. Early presentation to the ED meant that the victim arrived the ED of the 
hospital inclusively within 1 hour of the occurrence of the acute stroke while those that arrived after 
1 hour were defined as late presentation to the hospital. 
Results: The age ranged from 36 years to 95 years with mean age of 68.2±7.4 years. There were 
155 (58.3%) males and 111 (41.7%) females with male to female ratio of 1.4: 1. The incident 
predominantly occurred at home (77.8%), 239 (89.8%) had duration of symptoms more than 1 hour 
at presentation, 162 (60.9%) presented during the night time, 158 (59.4%) occurred during dry 
season, 157 (59.1%) had repeat episode, 199 (74.8%) were ischemic stroke and the most 
commonly associated clinic-medical condition was hypertension (80.1%). 
Conclusion: There was variability in the epidemiology of stroke with ischemic stroke being the pre-
eminent type and hypertension the most associated clinical condition. The incident occurred 
predominantly among male gender, elderly patients, at home, during dry season and most of the 
patients presented late to the ED and at night time. Interventional strategies aimed at risk reduction, 
early presentation to dedicated and responsible stroke units and centres are advocated. 
 

 
Keywords: Acute stroke; adult Nigerians; emergency department; epidemiology. 
 
1. INTRODUCTION 
 
Globally stroke is a rapidly growing public health 
problem that poses a serious threat to clinical 
practice in both developed and developing 
countries of the world [1,2]. However, in 
resource-constrained environment already 
struggling to manage infectious diseases the 
burden of stroke is on the rise and stroke-related 
disability and death exert an increasingly severe 
effect on healthcare systems [3,4]. Although the 
burden of stroke is declining in high-income 
countries(HICs), they are increasing in virtually 
every other region of the low and middle-income 
countries(LMICs) and mortality from stroke in 
developing nations disproportionately exceeds 
those from developed countries [2,5,6]. The 
dynamics of these disparities between developed 
and developing countries have been linked to 
demographic and lifestyle transitions in addition 
to poor standard of health care amongst others 
[7-9]. 
 
Cerebrovascular disease is an umbrella term that 
embraces cerebrovascular accident or stroke. 

The term stroke is not consistently defined in 
clinical and public health practice research. 
However, an updated definition that incorporates 
clinical and tissue criteria aimed at harmonized 
definition has been adduced [10]. Generally, 
stroke is characterized as either ischemic           
or haemorrhagic with majority of stroke        
events being ischemic [7,10,11]. Patho-

biophysiologically, human brain receives about 
20% of the cardiac output and control every 
action of the body such as walking, talking, 
breathing, among others, thus the global and 
focal clinical manifestations of stroke depends 
largely on the area of the brain involved and the 
extent of neuronal cell death.  
 

Worldwide, about 15 million cases of stroke 
occur each year with two thirds occurring in 
developing nations and greater than one third of 
the stroke events are fatal [6]. The burden of 
stroke has been described in various age groups 
[12-14], sex [15-18] and global populations such 
as United States of America [19], China [20], 
Singapore [21], South Africa [22] and Ghana 
[23]. In United States of America, each year 
about 800,000 new or recurrent stroke events 
occur and this accounted for 1 out of every 18 
deaths [19].   
 

In Nigerian Africa, there has been increasing 
concern about the burden of stroke and stroke-
related adverse events in different parts of the 
country among hospital patients and various 
community population groups [24-32]. In Lagos, 
South-west Nigeria, stroke was reported to occur 
at 1.14 per 1000 in general population and 24.1 
per 1000 in those older than 65 years [25]; while 
in South-east Nigeria stroke occurred in 1.63 per 
1000 population [26]. Among hospitalized 
patients in Lagos, South-west Nigeria stroke 
constituted the most common cause of 
neurological admissions [25] while in Sagamu, 
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South-west Nigeria, stroke  accounted for                 
2.4% of all emergency admissions and 1.8%                  
of emergency department death with case     
fatality at 24 hours, 7 days, 30 days and 6 
months of 9%, 28%, 40% and 46%                
respectively [27]. Stroke was responsible for    
17% death of medical ward admission in a 
teaching hospital in Sagamu, South-west Nigeria 
[28]; accounted for 4.5% of medical admission, 
1.3% of total hospital admission and 26.7% 
mortality with case fatality of 3.0%, 10.9%                    
and 23.8% at 24 hours, 7 days and 30 days                      
in Ido-Ekiti, South-west Nigeria; 17.4% of ED 
death in a rural hospital in South-west Nigeria 
[30]; 15.6% of medical ward admission in 
Umuahia, South-east Nigeria [31]; 15.7% of 
geriatric emergencies in South-east Nigeria [32] 
and 3.8% of geriatric morbidity from non-
communicable diseases in South-east, Nigeria 
[33].     
 
Patients who have stroke syndromes often 
present as emergency cases to the ED of 
Nigerian hospitals [30,34,35] and sometimes are 
dramatic in their clinical presentations [27,36].  
Of great concern is that some of these patients 
with new or repeat stroke succumbed to the 
attack before presenting to the ED of the hospital 
[32]. More worrisome in the study area is that 
stroke and stroke-related complications 
constitute cardinal indications for healer-
shopping and patronage of traditional medical 
practitioners [32,33]. The envisaged outcome of 
such delay in seeking early and appropriate 
treatment and unorthodox consultation can better 
be imagined than seen in the study area. 
Research studies on the management of stroke 
in Nigerian hospital settings have reported 
variable outcomes of stroke care suggesting the 
involvement of factors other than medical 
interventions in the prognosis [26,28,30] and 
epidemiological characteristics of their 
presentations at the first port of call and contact 
with ED of the hospital is one of such factors 
[24,36,37]. The early recognition of the 
epidemiological profile of the stroke patients                 
that predispose, promote, perpetuate or                  
enable the occurrence of cerebrovascular 
accident therefore avails great opportunity             
for proactive interventions [38-40]. It is based on 
this premise that the authors reviewed 
retrospectively the epidemiology of stroke 
syndromes in the adult emergency department of 
a tertiary hospital in a resource-limited 
environment of South-eastern Nigeria over a five 
year period from January 2008 to December 
2012. 

2. MATERIALS AND METHODS 
 
2.1 Study Design  
 
This was a retrospective descriptive study. It 
involved the review of two hundred and sixty-six 
cases of patients who had acute stroke 
syndrome that were managed at the Emergency 
Department of Federal Medical Centre, Umuahia, 
Nigeria between January 2008 and December 
2012. 
 
2.2 Study Setting 
 
The study was conducted at the Emergency 
Department of Federal Medical Centre, Umuahia, 
Abia state, South-East Nigeria. Until recently, 
Umuahia capital city and its environs have 
witnessed an upsurge in the number of banks, 
hotels, schools, markets, industries, junk food 
restaurants in addition to the changing dietary, 
behavioural and social lifestyles. Federal   
Medical Centre, Umuahia is located in the 
metropolitan city of Umuahia. It is one of the 
tertiary referral hospitals in South-east Nigeria 
and has facilities for primary, secondary and 
tertiary health care.  
 
The emergency department of the hospital 
serves as a medical unit within the tertiary 
hospital setting of the Federal Medical Centre.  
All cases of acute stroke are first seen at the 
emergency department of the hospital before 
they are admitted into the hospital wards for 
further management, discharged home, leave 
against medical advice, signed against medical 
advice or referred to other health facilities.  
 
2.3 Selection Criteria 
 
The inclusion criteria were the availability of case 
notes of patients who had acute stroke syndrome 
and required data while patients who were 
brought in dead with history suggestive of stroke 
to the hospital were excluded from the study.  
 

2.4 Methods 
 
Collection of data was done using data collection 
form which was developed for the study by the 
authors through robust review of literature on 
epidemiology of stroke [3,14,15,18,23-31,36-40].  
The secondary sources of data were emergency 
department admission registers. Case folders of 
patients who had acute stroke syndrome were 
retrieved from the department of medical records 
of the hospital. These were supplemented with 
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data from nurses report books. The 
epidemiological characteristics of the acute 
stroke patients focused on patient age, sex, 
where the incidence occurred (place), time of 
presentation to the ED of the hospital, duration of 
symptoms at time of presentation to the ED, 
season(month) of occurrence, number of stroke 
episodes,  type of stroke, and associated clinical 
conditions. 
       
2.5 Operational Definition of Research 

Variables 
 
Operationally, acute stroke syndrome is 
characterized by global symptoms and focal 
neurological signs which are specific to either 
ischemic or hemorrhagic stroke [41]. Age of the 
adult patients was categorized into younger 
adults aged 18-59 years and elderly patients who 
were aged 60 years and more. The time of 
presentation to the ED was classified into two: 
day time was defined inclusively as time period 
from 6.00am to 6.00pm Nigerian time while night 
time refers exclusively to the time period from 
6.00pm to 6.00am Nigerian time. Early 
presentation to the ED meant that the stroke 
victim arrived the emergency department of the 
hospital inclusively within 1 hour of the 
occurrence of the acute stroke while those who 
arrived after 1 hour were defined as late 
presentation to the hospital. The 1 hour arrival 
bracket in ED is imperative in the study area 
considering the care pathway navigated by the 
acute stroke patients in accessing ED care such 
as time for general and neurological evaluation, 
performing and reading the neuroimage, access 
to stroke team among other bureaucratic 
bottlenecks which are likely to sum up to 3 hours 
conservative estimate before definitive care is 
rendered to stroke patients. Early presentation to 
the ED within 1 hour of onset of symptoms 
provides best opportunity for successful 
management. The season of occurrence was 
divided into two: dry or harmattan and rainy 
seasons based on the Nigerian meteorological 
setting. Dry or harmattan season referred to the 
time period from November to March while rainy 
season is defined as the time period from April to 
October. 
 
2.6 Statistical Analysis  
 
The results generated were analyzed using 
software Statistical Package for Social Sciences 
(SPSS) version 13.0, Microsoft Coperation, Inc. 
Chicago, IL, USA for the calculation of mean, 
frequencies and percentages. 

3. RESULTS 
 
The age of the patients with acute stroke 
syndrome ranged from 36 years to 95 years with 
mean age of 68.2±7.4 years. There were 155 
(58.3%) males and 111 (41.7%) females with 
male to female ratio of 1.4: 1 [Table 1]. 
 
Table 1. Age and sex distribution of patients 

with acute stroke syndrome 
 

Age group 
(years) 

Sex 
Male    
number (%)     

Female 
number (%) 

18 – 59                                   12(7.8)                                                           7(6.3) 
≥ 60                               143(92.2)                                                      104(93.7) 

 
Two hundred and seven (77.8%) of the cases of 
acute stroke syndrome occurred at home while 
fifty-nine occurred outside the home (22.2%) 
[Table 2]. 
 
Table 2. Distribution of the stroke patients by 

place of occurrence of stroke 
 

Place of occurrence    Number (%)                           
Home  environment                                                                              207(77.8) 
Outside home  environment                                                                  59(22.2)  

 
Two hundred and thirty-nine (89.8%) of the 
patients who had acute stroke syndrome had 
duration of symptoms of more than 1 hour at 
presentation while twenty seven (10.2%) 
presented early within 1 hour to the ED of the 
hospital [Table 3]. 
 

Table 3. Distribution of the patients by 
duration of symptoms at presentation to the 

emergency department 
 

Duration of symptoms (hour)   Number (%) 
≤ I hour                                                                                                        27(10.2) 
> 1 hour                                                                                                      239(89.8) 

 
One hundred and sixty- two (60.9%) of the 
patients presented during the night time (6pm-
6am exclusive, Nigeria time) while one hundred 
and four (39.1%) presented during the day time 
[Table 4]. 
 

Table 4. Distribution of the stroke patients 
based on the time of presentation to the 

emergency department 
 

Time of presentation to ED                                                                     Number (%)                           
Day time (6am – 6pm inclusive)                                                             104(39.1) 
Night time (6pm – 6am exclusive)                                                          162(60.9) 
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One hundred and fifty-eight (59.4%) of the cases 
of acute stroke occurred during dry (harmattan) 
Nigeria season while one hundred and eight 
(40.6%) happened during rainy season [Table 5]. 
 

Table 5. Distribution of the patients by 
season of occurrence 

 
Season of occurrence of 
stroke                                                            

Number (%) 

Dry (Harmattan)      158(59.4) 
Rainy     108(40.6) 

 
One hundred and fifty-seven (59.1%) of the 
patients had repeated stroke while one hundred 
and nine (40.9%) had first episode of acute 
stroke [Table 6]. 
 

Table 6. Number of stroke episodes among 
the patients with acute stroke syndrome 

 
Number of episodes                                                                               Number (%) 
First episode                                                                                          109(40.9) 
Repeated episode                                                                                   67(25.2) 

 
One hundred and ninety-nine (74.8%) of cases of 
acute stroke syndrome were ischemic stroke 
while sixty-seven (25.2%) were haemorrhagic 
stroke [Table 7]. 
 

Table 7. Type of stroke among the patients 
 

Type of stroke                                                                                              Number (%) 
Ischemic    199(74.8) 
Hemorrhagic   67(25.2) 

 
Two hundred and thirty (80.1%) cases of acute 
stroke patients had hypertension, eighty four 
(31.6%) had diabetes mellitus and sixty-seven 
(25.2%) had co-occurrence of diabetes mellitus 
and hypertension [Table 8]. 
 

Table 8. Associated clinico-medical 
conditions of the stroke patients 

 
Type of clinical condition                                Number (%) 
Hypertension   213(80.1) 
Diabetes mellitus                                                                                             84(31.6) 
Co-occurrence of diabetes and 
hypertension                                                

  67(25.2) 

 
4. DISCUSSION 
 
This study has demonstrated the variations of 
acute stroke syndrome among young adults and 
the elderly patients in the ED of the hospital. The 
most affected age group was the elderly patients 

aged 60 years and above with a mean age of 
68.2±7.4. The mean age of occurrence of stroke 
in this study is within the 6th and 7th decade of 
life adduced for sub-Saharan Africa and in 
contrast to the peak age of occurrence of 7th and 
8th decade of life described for developed 
countries [11,42]. The mean age of occurrence of 
stroke has been reported in various parts of 
Nigeria [25,27,29,31,39] and other parts of the 
Africa like Ghana [23]: In Ido-Ekiti, South-west 
Nigeria mean age of occurrence of stroke of 68.0 
years was reported [29], 66.5 years was reported 
in Umuahia, South-east Nigeria [31], 63.4 years 
was reported in Surulere, Lagos, South-west 
Nigeria [25]; 61.5 years was reported in Sagamu, 
South-west Nigeria [27], 60.7 years was reported 
in Ukpo, South-east Nigeria [26], 59.4 years was 
reported in Ibadan Southwest Nigeria [39] and 
65.6 years was reported in Ghanaian Africans 
[23]. The lower mean age of occurrence of stroke 
in this study compared to developed nations is 
attributed to various reasons such as lower life 
expectancy in Nigeria, poor standard of care for 
cerebrovascular disease among other factors 
which affect cardiovascular health of the Nigerian 
population [1,11,32,33,43]. Although age 
standardized rates of mortality from stroke have 
decreased globally in the past 2 decades but the 
absolute number of persons who have stroke 
events every year are increasing particularly in 
developing countries like Nigeria [11]. The higher 
burden of stroke among the elderly patients 
could be a reflection of the fact that the elderly 
population are likely to have more clusters and 
aggregates of risk factors of stroke when 
compared to the younger adults [14,33,44,45]. 
Since the preponderance of global burden of 
stroke resides in developing countries [1] like 
Nigeria, occurring largely among geriatric 
population, there is need for geriatric 
cerebrovascular health specifically and 
cardiovascular health generally in addition to 
universal access to organized stroke services in 
the sub-region. This appears to be one of the 
ways geriatric Nigerians will benefit from good 
health-related quality of life and longevity as 
obtained in advanced nations of the world.  
 
This study has shown that males had higher 
prevalence of acute stroke syndrome compared 
to their female counterparts. This finding is in 
agreement with global gender epidemiological 
pattern for stroke [15-18,46]. In Catalonia Spain 
which has one of the lowest incidence of stroke 
in the world, the reported cumulative incidence 
per 100,000 populations was 218 in men and 
127 in women [47]. Although the Global Burden 
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of   Stroke Study reported higher prevalence of 
ischemic stroke in males compared to female 
and lack of sex difference in hemorrhagic stroke 
but reports from different parts of Nigeria such as 
Lagos, South-west Nigeria [25]; Ukpo, South-
east Nigeria [26]; Umuahia, South-east Nigeria 
[31] and other parts of Africa like Ghana [23] and 
South Africa [22] have documented higher 
prevalence of stroke in males compared to their 
female counterparts. The higher prevalence of 
acute stroke syndrome among male gender in 
the study area could be attributed to the reports 
that men who had pre-existing medical 
conditions that predispose and promote the 
occurrence of stroke such as hypertension, 
dyslipidaemia, obesity, diabetes mellitus and 
other atheroma markers of cerebrovascular 
disease such as history of transient ischemic 
attack are generally more reluctant to seek 
treatment, non-adherent with prescribed 
medications and  are more likely to engage in 
behavioural and lifestyle activities that could 
precipitate and provoke occurrence of acute 
stroke [32,33]. Furthermore, researchers in 
Nigeria have adduced that the lower prevalence 
of acute stroke syndrome among female 
Nigerians could be attributed to the finding that 
females who had acute stroke are likely to 
patronize religious houses and spiritual homes 
for spiritual intervention and divine healing and 
are less likely to present to the orthodox health 
facilities for treatment [25,26]. There is therefore 
an urgent need for hospital and community-
oriented research studies that are adequately 
powered for men and women respectively in 
order to derive scientifically robust and credible 
data on the sex difference in the burden of acute 
stroke syndrome in the study area. 
 
This study found that 77.8% of acute stroke 
syndrome occurred at home.  The higher 
occurrence of acute stroke at home in the study 
area could be a reflection of the predominant 
type of stroke and the biosocial characteristics    
of the victims [25,26,48,49]. Neuro-
pathophysiologically ischemic stroke has been 
documented in biomedical literature to occur 
predominantly at rest or after waking up from 
sleep. More so, the gradual and progressive 
onset of ischemic stroke should have allowed the 
victim the window period of time to get to their 
homes and rest or sleep believing that the 
symptoms of stroke would disappear by the time 
they wake up from sleep not knowing that they 
may not wake up in good health. Furthermore, 
the higher frequency of occurrence of acute 
stroke at home could also be a proxy indicator of 

the demographic characteristics of the elderly 
Nigerians who are likely to have retired from 
active primary occupation and are unlikely to be 
engaged in secondary occupation and are more 
likely to be at home at the time of the 
cerebrovascular accident [48].  
 
One hundred and sixty-two (60.9%) of the cases 
of acute stroke patients presented to the ED at 
night time (6 pm-6 am exclusive). This could be 
attributed to the delay in decision to go to 
hospital or early health-seeking behaviour among 
the Nigerian society or delay in pre-hospital 
transfer of acute stroke victims [32]. More so, it 
could be ascribed to delay at the first port of call 
that are closest to the patient and within the 
vicinity of the place of occurrence of acute stroke 
such as private hospitals, primary health centres 
or traditional and spiritual healing homes where 
these patients must have visited before coming 
to the ED of the hospital. In addition, this could 
be a mirror of the societal disposition to clinical 
manifestation of acute stroke syndrome as being 
a spiritual attack, an evil spells and strike from 
evil persons and demons.   
 
Although the time interval between acute stroke 
and arrival to the ED of the hospital is variable 
but only twenty seven (10.2%) of the stroke 
victims presented to the ED of the hospital within 
one hour of stroke episodic occurrence. The 
current concept in the clinical evaluation of acute 
stroke patients has connoted stroke as ‘a brain 
attack’ or ‘accident’ (cerebrovascular accident) 
which emphasized the need for rapid and 
focused intervention with focus on ‘watch and 
intervene’ rather than the old concept of ‘wait and 
see’. This is in tandem with neurologist mantra 
‘time is neurone; and ‘time is brain’ which is 
similar to the cardiologist mantra  for myocardial 
infarction ‘time is muscle’ The longer the delay 
before effective action, the more brain tissues 
are lost because time lost is equivalent to brain 
tissue lost. Interventions to restore cerebral 
circulation should take place within the critical 
hours of need in order to safeguard normal brain 
tissues, and surrounding at risk brain tissues 
(penumbra) as soon as possible. However, study 
has demonstrated that early recurrent 
embolization particularly in cardioembolic stroke 
is an important predictor of in-hospital mortality 
[50]. The finding of this study therefore is a wake 
up calls for patient, person and population health 
information and education on acting fast if the 
person thinks that he/she or someone has 
warning FAST signs of acute stroke (Facial 
weakness; Arm/limb weakness; Speech 
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difficulties; Time is brain). With these envisaged 
and other constraints that militate against prompt 
presentation to the ED of hospital it appears that 
late presentation to the hospital could have been 
prevented proactively. In this regard, multi-
sectoral and multi-disciplinary interventions 
targeted at ensuring that acute stroke victims 
receive early emergency medical services during 
the crucial window of need are advocated in the 
study area. 
 
This study has shown that one hundred and fifty-
seven (59.1%) of the study subjects had 
repeated stroke. Although the rate of recurrence 
of stroke is influenced by various independent or 
clusters of risk factors of stroke such as 
hypertension, dyslipidaemia, diabetes mellitus, 
obesity amongst others [44,49,51-54]. However, 
the atherosclerosis of the internal carotid artery 
and vertebrobasilar artery arcade remains 
relevant for anterior circulation and posterior 
circulation recurrent ischemic stroke. Since the 
causal factors that are associated with 
recurrence of stroke are largely known in most 
patients, it is pertinent to identify patients at 
different risk of recurrence and stratify these 
patients according to their risk of recurrent stroke 
for targeted secondary prevention and other 
diverse care. This is essential for preventing 
future stroke events since repeat stroke is often 
more serious than index or previous stroke 
events.   
 
The study found that one hundred and fifty-eight 
(59.4%) of the acute stroke syndrome occurred 
during dry or harmaatan season in Nigeria. 
Epidemiologically, the incidence of acute stroke 
syndrome varies from globally [1] from one geo-
ecological region to another and from time to 
time but nothing is known about the seasonality 
or secularity of the occurrence of stroke in the 
Nigeria. Although acute stroke syndrome 
occurred predominantly during the dry season in 
this study but the evidence for a link between 
stroke events and season of the year in Nigeria 
remained largely unreported in biomedical 
literature. Further research studies are therefore 
needed in making definitive association between 
meteorological season and risk of acute stroke 
syndrome in Nigeria.  
 
This study has demonstrated that one hundred 
and ninety-nine (74.8%) of acute stroke 
syndrome was ischemic stroke. This finding is in 
consonance with the global epidemiological 
pattern of stroke with majority of stroke being 
ischemic [1,3,7,11,19]. In Nigerian Africans, 

variable prevalence of ischemic stroke have 
been reported in different parts of the country: 
64.0% was reported in Sagamu, South-west 
Nigeria [27]; 64.4% was reported in Ido-Ekiti, 
South-west Nigeria [29] and 65.5% in Umuahia, 
South-east Nigeria [31]. The preponderance of 
ischemic stroke could be attributed to the 
atherosclerotic load [55]. Aetio-pathogenetically, 
atherosclerosis is generally associated with 
various adverse cardiovascular events and 
specifically with cerebrovascular event like 
ischemic stroke [52,55-57]. More so, recurrence 
of ischemic stroke is related to the advanced 
stage of atherosclerotic plaque and its 
characteristic risk burden [53,54]. Since 
atherosclerotic cerebrovascular events have be 
associated with incident or recurrent stroke, it is 
relevant to look out for the surrogate markers of 
atherosclerosis or markers of atheromatosis 
during clinical encounter with stroke patients 
[53,54,56,58]. There is therefore need to control 
the overt and covert risk factors of stroke 
particularly those with metabolic signature of 
atherothrombosis such as hypertension and 
diabetes mellitus through integrated primary and 
secondary prevention strategies.   
 
Hypertension is the most common medical 
condition associated with acute stroke syndrome 
in this study. Globally, hypertension is the 
commonest risk factor of stroke accounting for 
greater percentage of incident and recurrent 
stroke events [23,29,59]. In Nigeria, 
hypertension-related stroke events have been 
reported in different parts of the country: 89.0% 
was reported among stroke patients in Bayelsa, 
South-south, Nigeria [59], 85.2% was reported in  
Ido-Ekiti, South-west Nigeria [29], 80.0% was 
reported in Southwest Nigeria [42], 74.3% was 
reported in Umuahia, South-east Nigeria [31] 
while in other parts of sub-Saharan Africa such 
as Ghana, 63.0% of stroke patients had 
hypertension [23]. The predispositional 
predilection for stroke in hypertensive patients 
could be attributed to the fact that hypertension 
and stroke are component defining criteria under 
the umbrella of cardiovascular disease 
[41,44,60,61]. Hypertension is the principal risk 
factor for cardiovascular disease [62] and its co-
occurrence in stroke patients possibly points to a 
common precipitating and promotional genetic 
and environmental factors [61-63]. Furthermore, 
hypertension is known to predispose to stroke by 
its contribution to the process of atherogenesis 
particularly in the cerebral anatomical vascular 
arcade resulting in insufficiency in cerebral 
perfusion pressure among other disturbances of 
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the cerebral hemodynamic and homeostatic   
physiology [5,60]. With increasing prevalence of 
hypertension in Nigeria and poor awareness of 
the risk factors of stroke [36,64] and its warning 
signs among the Nigerian populace, the trend in 
the hypertension-related stroke may continue 
unabated. The finding of this study therefore 
brings to the front burner the issues of Nigerian 
population cardiovascular health education, 
promotion and maintenance.         
        
5. IMPLICATIONS OF THE STUDY 
 
Acute stroke is a neurological emergency and 
constitutes an important aspect of clinical and 
public health emergencies and is assuming 
increasing relevance among adult Nigerians as 
the most common cause of emergency 
department hospitalizations and deaths. The 
increase in the occurrence of acute stroke is 
probably due to changing modifiable and non-
modifiable risk factors of stroke that are 
favourable to the onset of cerebro-vascular 
accident particularly undiagnosed and 
uncontrolled hypertension.  The changing socio-
economic and demographic characteristics of the 
study area could have contributed to the 
variability of its epidemiology. However, 
emergency department physicians, neurologists, 
neurosurgeons and other health professionals 
attending to stroke victims in the study area 
should be aware of these epidemiological 
characteristics as this may affect the quality of 
care rendered to them.  
 
6. LIMITATIONS OF THE STUDY 
 
The limitations arising from the retrospective 
nature of the study using secondary data sources 
are recognized by the authors. More so, the 
sample size was relatively small; although this 
was the number of patients with acute stroke 
syndrome whose case notes met the inclusion 
criteria during the period under review. 
Furthermore, stroke victims who were brought in 
dead were excluded from the study. If these 
dead patients were inclusively considered, this 
could have added to the sample size. In addition, 
this study didn’t assess for pre-hospital care 
received by the stroke victims and other diverse 
epidemiological information. This was due to 
poor state of documentation of what happened 
during health professional-patient-patient 
relatives interface particularly at the time of 
arrival, the time of discharge or referral.  
Moreover, the case definition of acute stroke 
syndrome in the data extraction proforma from 

the retrospective record review was based on 
predefined WHO MONICA clinical diagnostic 
criteria and Siriraj stroke score used at the ED 
which have been validated in Nigeria for use in 
management of stroke where CT scan is not 
available [31,65]. The clinical diagnostic criteria 
are simple tools that differentiate cerebral infarct 
from cerebral hemorrhage but diagnosing stroke 
subtypes required neuroimaging which is 
unavailable at the hospital during the period 
under review and access is limited by time, 
distance and cost.  
 
7. CONCLUSION 
 
There was variability in the epidemiology of 
stroke with ischemic stroke being the pre-
eminent type and hypertension the most 
associated clinical condition. The incident 
occurred predominantly among male gender, 
elderly patients, at home, during dry season and 
most of the patients presented late to the ED and 
at night time. Interventional strategies aimed at 
risk reduction, early presentation to dedicated 
and responsible stroke units and centres are 
advocated. In addition, integrated clinical and 
public health cardiovascular actions aimed at 
decreasing morbidity and preserving life is 
needed.  
 
CONSENT 
 
All authors declare that ‘written informed consent 
was also obtained from respondents included in 
the study.  
 
ETHICAL APPROVAL 
 
Ethical certificate was obtained from the Health 
Research and Ethics Committee of the hospital. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Feigin VL, Mensah GA, Norrving B, Murray 

CJL, Roth GA, et al.  Atlas of the global 
burden of stroke (1990-2013): The GBD 
2013 study. Neuroepidemiology. 2015;45: 
230-236. 

2. Strong K, Mathers C, Bonita R. Preventing 
stroke, saving lives around the world. 
Lancet Neurol. 2007;6:182–187.  



 
 
 
 

Iloh et al.; BJMMR, 13(10): 1-11, 2016; Article no.BJMMR.24260 
 
 

 
9 
 

3. Feigin VL, Forouzanfar MH, Krishnamurthi 
RV, Mensah GA, Connor M, Bennett DA, 
et al. Global and regional burden of stroke 
during 1990-2010: Findings from the GBD 
Study 2010. Lancet. 2014;383:245-254. 

4. Adeolu AA, Arowolo OA, Alatise OI, 
Osasan SA, Baiiriyu LA, Omoniyi EO, 
Odesanmi WO. Pattern of death in a 
Nigerian teaching hospital: 3-decade 
analysis. Afr Health Sci. 2010;10:266-272. 

5. Psaty BM, Furberg CD, Kuller LH, 
Cushmen M, Savage PJ, Levine D, O’ 
Leary DH, et al. Association between blood 
pressure level and the risk of myocardial 
infarction, stroke and total mortality: The 
cardiovascular health study. Arch Intern 
Med. 2001;161:1183-1192. 

6. Johnston SC, Mendis S, Mathers CD. 
Global variation in stroke burden and 
mortality. Estimates from monitoring, 
surveillance and modelling. Lancet Neurol. 
2009;8:345-354. 

7. Truelsen T, Krarup LH, Iversen HK, 
Mensah GA, Feigin VL, et al. Causes of 
death data in the global burden of disease 
estimates for ischemic and hemorrhagic 
stroke. Neuroepidemiology. 2015;45:152-
160.  

8. Reddy KS. Cardiovascular diseases in the 
developing countries: Dimensions, 
determinants, dynamics and directions for 
public health action. Public Health Nutr. 
2002;5:231-237. 

9. Omran AR. The epidemiologic transition: A 
theory of the epidemiology of population 
change. Bull World Health Organ. 2001;79: 
161-170. 

10. Sacco RL, Kasner SE, Broderick JP, et al. 
An update definition of stroke for the 21st 
century. A statement for healthcare 
professionals from the American Heart 
Association/American Stroke Association. 
Stroke. 2013;44:2064-2089.  

11. Feigin VL, Krishnamurthi RV, Parmar P, 
Norrving B, Mensah GA, et al. Update on 
the global burden of ischemic and 
hemorrhagic stroke in 1990-2013: The 
GBD 2013 study. Neuroepidemiology. 
2015;45:161-176.  

12. Krishnamurthi RV, deVeber G, Feigin VL, 
et al. Stroke prevalence, mortality and 
disability-adjusted life years in children and 
youth aged 0-19 years: Data from the 
global and regional burden of stroke 2013. 
Neuroepidemiology. 2015;45:177-189.  

13. Krishnamurthi RV, Moran AE, Feigin VL, et 
al. Stroke prevalence, mortality and 

disability-adjusted life years in adults aged 
20-64 years in 1990-2013: Data from the 
global burden of disease 2013 study. 
Neuroepidemiology. 2015;45:190-202.  

14. Woo J, Lau E, Kay R. Elderly subjects 
aged 70 years and above have different 
risk factors for ischemic and hemorrhagic 
strokes compared to younger subjects. J 
Am Geriatric Soc. 2002;40:124-129. 

15. Barker-Collo S, Bennett DA, Krishnamurthi 
RV, et al. Sex differences in stroke 
incidence, prevalence, mortality and 
disability-adjusted life years: Results from 
the global burden of disease study 2013. 
Neuroepidemiology. 2015;45:203-214.  

16. Seshadri S, Beiser A, Kelly-Hayes M. The 
lifetime risk of stroke estimates from The 
Framingham study. Stroke. 2006;37:345-
350. 

17. Reeves MJ, Bushnell CD, Howard G. Sex 
differences in stroke, epidemiology, clinical 
presentation, medical care and outcomes. 
Lancet Neurol. 2008;7:915-926. 

18. Haast RAM, Gustafson D, Kiliaan AJ. Sex 
differences in stroke. J Cereb Blood Flow 
Metab. 2012;32:2100-2107. 

19. Roger VL, Go AS, Lloyd-Jones DM.  
American Heart Association statistics 
committee and stroke statistics sub-
committee; Heart disease and stroke 
statistics 2012 update: A report from AHA. 
Circulation. 2012;125:e2-e220. 

20. Yang G, Wang Y, Zeng Y, Gao GF, Liang 
X, Zhou M, et al. Rapid health transition in 
China; 1990-2010: Findings from the GBD 
Study 2010. Lancet. 2013;381:1987-2015. 

21. Venkettasubramanian N, Tan LC, 
Sahadevan S, Chin JJ. Prevalence of 
stroke among Chinese, Malay and Indian 
Singaporeans: A country-based tri-racial 
cross-sectional survey. Stroke. 2005;36: 
551-556. 

22. Connor MD, Thorogood M, Casserly B, 
Dobson C, Warlow CP. SASPI Project 
Team.: Prevalence of stroke survivors in 
rural South Africa: Results from the 
Southern Africa Stroke Prevention Initiative 
(SASPI) Agincourt filed site. Stroke. 
2004;35:627-632. 

23. Precious B, Kwabena N, Faustina M. The 
contribution of different risk factors in the 
occurrence of stroke. American Journal of 
Health Research 2014;2:387-391.  

24. Wahab KW. The burden of stroke in 
Nigeria. Int J Stroke. 2008;3:290-292. 

25. Danesi M, Okubadejo N, Ojini F. 
Prevalence of stroke in an urban mixed-



 
 
 
 

Iloh et al.; BJMMR, 13(10): 1-11, 2016; Article no.BJMMR.24260 
 
 

 
10 

 

income community in Lagos, Nigeria. 
Neuroepidemiology. 2007;28:216–223. 

26. Enwereji KO, Nwosu MC, Ogunniyi A, 
Nwani PO, Asomugha AL, Enwereji EE. 
Epidemiology of stroke in a rural 
community in Southeastern Nigeria. Vasc 
Health Risk Manag. 2014;10:375-379. 

27. Ogun SA, Ojini FI, Ogungbo B, Kolapo KO, 
Danesi MS. Stroke in south west Nigeria: 
A 10 yeat review. Stroke. 2005;36:1120– 
1122. 

28. Ogun SA, Adelowo OO, Familoni OB, 
Jaiyesimi AE, Fakoya EA. Pattern and 
outcome of medical admissions at the 
Ogun State University Teaching Hospital 
Sagamu – A three year review. West Afr J 
Med. 2000;19:304-308. 

29. Desalu OO, Wahab KW, Fawale B, 
Olarenwaju TO, Busari OA, Adekoya AO, 
et al. A review of stroke admission at a 
tertiary hospital in rural South Western 
Nigeria. Ann Afr Med. 2011;10:80-85. 

30. Ogunmola OO, Oladosu YT. Patterns of 
medical causes of deaths in adult accident 
and emergency department of a tertiary 
health centre situated in a rural setting of a 
developing country. Journal of Medicine 
and Medical Sciences. 2013;4:112-116. 

31. Chukwuonye II, Ohagwu KA, Uche EO, 
Chuku A, Nwanke RI, Ohagwu CC, et al. 
Validation of Siriraj stroke score in 
Southeast Nigeria. International Journal of 
General Medicine. 2015;8:349-353.  

32. Iloh GUP, Amadi AN, Awa-Madu J. 
Common geriatric emergencies in a rural 
hospital in South-Eastern, Nigeria. Niger J 
Clin Pract. 2012;15:333-337. 

33. Iloh GUP, Chuku A, Amadi AN. Burden of 
non-communicable diseases among 
geriatric Nigerians in a rural hospital in 
resource-constrained setting of Eastern 
Nigeria. Science Journal of Public Health. 
2013;1:141-146  

34. Onwuchekwa AC, Asekomah EG, Iyagba 
AM, Onung SI. Medical mortality in the 
accident and emergency unit of university 
of portharcourt teaching hospital. Niger J 
Med. 2008;17:182-185. 

35. Ekere AU, Yellow BE, Umune S. Mortality 
patterns in the accident and emergency 
department of an urban hospital in Nigeria. 
Niger J Clin Pract. 2005;8:14-18. 

36. Wahab KW, Okokhere PO, Ugheoke AJ, 
Oziegbe O, Asalu AF, Salami TA. 
Awareness of warning signs among 
suburban Nigerians at high risk for stroke 

is poor: A cross-sectional study. BMC 
Neurol. 2008;8:18. 

37. Ogungbo B, Ogun SA, Ushewokunze S, 
Mendelow AD, Rodgers H, Walker R. How 
can we improve the management of stroke 
in Nigeria, Africa? African Journal of 
Neurological Sciences. 2005;24:9–19. 

38. Mensah GA, Sacco RL, Vickrey BG, et al. 
From data to action: Neuroepidemiology 
informs implementation research for global 
stroke prevention and treatment. 
Neuroepidemiology. 2015;45:221-229.  

39. Owolabi MO, Ugoya S, Platz T. Racial 
disparity in stroke risk factors: The Berlin-
Ibadan experience: A retrospective study. 
Acta Neurol Scad. 2009;119:81-87. 

40. Ogungbo BI, Gregson B, Mendelow AD, 
Walker R. Cerebrovascular diseases in 
Nigeria: What do we know and what do we 
need to know? Trop Doct. 2003;33:25–30. 

41. World Health Organization: WHO Monica 
Project: MONICA manual. Part IV: Event 
Registration. 
Available:http://www.ktl.fi/publications/moni
ca/manual/part4/iv-2.htm  

42. Wahab KW. The burden of stroke in 
Nigeria. Int J Stroke. 2008;3:290-292. 

43. Abubakar SA, Isuezo SA. Health-related 
quality of life of stroke survivors. Int J 
Biomed Sci. 2012;8:183-187. 

44. Karoye KM, Nashabaru J, Fika GM, 
Ibrahim DA, Mayaki BM, Ishaq NA, et al. 
Prevalence of traditional cardiovascular 
risk factors among Nigerians with stroke. 
Cardiovasc J Afr. 2007;18:290-294. 

45. Husten CG, Shelton DM, Chrismon JH, Lin 
YC, Mowery P, Powell FA. Cigarette 
smoking and smoking cessation among 
older adults. Tob Control. 2004;6:175-180.  

46. Petrea RE, Beiser AS, Seshadri S, Kelly-
Hayes M, Kase CS, Wolf PA. Gender 
differences in stroke incidence and post-
stroke disability in the Framingham heart 
study. Stroke. 2009;40:1032-1037. 

47. Marruget J, Arboix A, Grarcia-Erolas L, et 
al. The estimated incidence and case 
fatality of ischemic and hemorrhagic 
cerebrovascular disease in 2002 in 
Catalonia. Resp Esp Cardiol. 2007;60:573-
580.  

48. Adebo GM, Sekumade AB. Socio-
economic influence of retirees migration on 
rural development in Ekiti State, Nigeria. 
Int J Humanit Soc Sci. 2012;2:164-172. 



 
 
 
 

Iloh et al.; BJMMR, 13(10): 1-11, 2016; Article no.BJMMR.24260 
 
 

 
11 

 

49. Owolabi MO, Ogun SA. Recent advances 
in stroke. Archives of Ibadan Medcine. 
2010;10:67-78. 

50. Harker LA. Therapeutic inhibition of 
platelet function in stroke. Cerebrovasc 
Dis. 1998;8:8-18. 

51. Singh AS, Atam V, Jain N, Yathish BE, 
Patil MR, Das L. Association of carotid 
plaque echogenicity with recuurence of 
ischemic stroke. North Am J Med Sci. 
2013;5:371-376. 

52. Dhamoon MS, Sciacca RR, Rundek T, 
Sacco RL, Elkind MS. Recurrent stroke 
and cardiac risks after first ischemic stroke. 
The Northern Manhattan Study. Neurology. 
2006;66:641-646. 

53. Fuster V, Moreno PR, Fayad ZA, Corti R, 
Badimon JJ. Atherothrombosis and high 
risk plaque: Evolving concepts. J Am Coll 
Cardiol. 2005;46:937-954. 

54. Naghavi M, Libby P, Falk E, Casscells SW, 
Litovsky S, Rumberger J, et al. From 
vulnerable plaque to vulnerable patient: II. 
A call for new definitions and risk 
assessment strategies. Circulation. 2003; 
108:1772-1778. 

55. Adams HP Jr, Bendixen BH, Kappelle LJ, 
Biller J, Love BB, Gordon DL, et al. 
Classification of subtype of acute ischemic 
stroke: Definition for use in a multicenter 
clinical trial: TOAST: Trial of Org 10172 in 
acute stroke treatment. Stroke. 1993;24: 
35-41. 

56. Kiechi S, Willeit J. The natural course of 
atherosclerosis. Part II: Vascular 
remodelling> Bruneck Study Group. 
Arterioscler Thromb Vasc Biol. 1999;19: 
1491-1498. 

57. Wilterdink JL, Easton JD. Vascular event 
rates in patients with atherosclerotic 
cerebrovascular disease. Arch Neurol. 
1992;49:857-863. 

58. Poungavarin N, Viriyavejakul A, 
Kpomontric C. Siriraj-stroke and validation 
study to distinquish supratentorial 

intracerebral haemorrhage from infarction. 
BMJ. 1991;302:1565-1567. 

59. Oni A, Eweka A, Otuaga P, Prefa V. 
Pattern of stroke in Bayelsa State, Nigeria. 
Int J Third World Med. 2009;8:1. 

60. McDowell F, Potes J, Groch S. The natural 
history of internal carotid and vertebral-
basilar artery occlusion. Neurology. 
2001;11:153-157. 

61. Iloh GUP, Chuku A, Amadi AN, Ofoedu 
JN, Onuoha UA, Nwachukwu CA, Onyeri 
KD. Burden of cardio-metabolic co-
morbidities among geriatric Nigerians with 
essential hypertension in a primary care 
clinic of a tertiary hospital in a resource-
limited setting of Eastern Nigeria. Port 
Harcourt Med J. 2013;7:165-174. 

62. Iloh GUP, Chuku A, Obiegbu NP, Ofoedu 
JN, Ikwudinma AO. Frequency of 
cardiovascular risk factors in adult 
Nigerians with family history of non-
communicable cardiovascular disease in a 
primary care clinic of a tertiary hospital in a 
resource-constrained environment of 
Eastern Nigeria. American Journal of 
Health Research. 2013;1(1):17-25. 

63. Iloh GUP, Amadi AN. A cross-sectional 
study of the role family biosocial variables 
in metabolic syndrome among adult 
nigerians at a primary care clinic in 
Eastern Nigeria. International Journal of 
Cardiovascular Research. 2014;3:6.  

64. Komolafe MA, Olaogun MOB, Adebiyi AM, 
Obembe AO, Fawale MB, Adebowale AA. 
Stroke risk factors among participants of a 
world stroke day awareness program in 
South-western Nigeria. Niger J Clin Pract. 
2015;18:807-809. 

65. Ogun SA, Oluwole O, Fatade B, 
Ogunseyinde AO, Ojini FI, Odusote KA. 
Comparison of Siriraj stroke score and the 
WHO criteria in the clinical classification of 
stroke subtypes. Afr J Med Med Sci. 
2002;31:13-16. 

_________________________________________________________________________________ 
© 2016 Iloh et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://sciencedomain.org/review-history/13292 


