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Abstract
Background: Stroke is one of  the major causes of  morbidity and mortality worldwide and apart from being exceedingly harm-
ful in diabetics, stroke is a disabling disorder. The study was undertaken to describe the clinical characteristics, outcome pattern 
and predictors of  mortality in a cohort of  diabetic patients presenting with stroke in two tertiary health facilities in North West-
ern Nigeria.
Method: Out of  all stroke patients seen from June 2007 to February 2011, persons with diabetes mellitus presenting with stroke 
in the emergency unit of  the two tertiary hospitals in Kano were consecutively recruited for the study. Classification of  stroke 
into hemorrhagic and infarctive subtypes was based on brain computerized tomography (CT), brain magnetic resonance imaging 
(MRI) and World Health Organization (WHO) criteria. Follow-up period was for thirty days.
Result: Out of  the five hundred and thirty six stroke patients seen during the study period, 85 (15.9%) patients, comprising 48 
(56.5%) males,  had diabetes. Thirty eight (44.7%) of  the identified diabetics were previously undiagnosed. Sixty four (75.3%) 
had infarctive stroke. One-month case fatality rate was 30.6%. Factors associated with death included male sex, past history of  
TIA, abnormal respiratory pattern, hemorrhagic stroke, aspiration pneumonitis, and worsening GCS. Aspiration pneumonitis 
and worsening GCS were independent predictors of  one month mortality of  stroke in the patients.
Conclusion: In DM patients studied, infarctive stroke was more common, case fatality was 30.6%. Male gender, past history 
of  TIA, abnormal respiratory pattern, hemorrhagic stroke, aspiration pneumonitis, and worsening Glasgow Coma Score (GCS) 
were associated with mortality. Aspiration pneumonitis and worsening GCS were independent predictors of  one month mortal-
ity of  stroke in diabetic patients.
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Introduction
Patients with diabetes mellitus (DM) are more suscepti-
ble to develop vascular diseases, including stroke. Stroke 
is one of  the leading causes of  morbidity and mortality 
worldwide1,2 and  apart from being exceedingly harmful 
in diabetics, stroke is a disabling disorder.3

Like in many other African countries, there is a paucity 
of  data on the prevalence of  diabetes in Nigeria. How-
ever, available data suggests that the prevalence varies 

from 0.65-11%4 and that diabetes is increasingly emerg-
ing as a major health problem in Africa, including Nige-
ria.5 It is predicted that the prevalence of  DM in adults 
will increase in the next two decades and that much of  
the increase will occur in developing countries where the 
majority of  patients are aged between 45 and 64.5.6,7

Diabetes mellitus (DM) is one of  the established risk fac-
tors for stroke.8 Several studies have reported increased 
risk of  stroke in patients with diabetes.9-11 In Nigeria, a 
multicenter study showed that 4.7% of  diabetic patients 
had stroke.12 In Kano, North Western Nigeria, DM was 
one of  the leading risk factors of  stroke both in the young 
and adults.13-15

Several studies have reported increased mortality from 
stroke in the diabetic patients.16,17 Furthermore, various 
studies have also shown that stroke patients with DM 
have higher in-hospital mortality rates and poorer out-
come than those without diabetes.18,19
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Thus, exploration of  the clinical pattern, the outcome as 
well as factors associated with mortality and independent 
predictors of  mortality of  stroke in patients with diabetes 
is necessary for optimal prevention and management of  
stroke in this group of  patients. 
The objective of  the study was to describe the clinical 
characteristics, outcome pattern and factors that predict 
mortality in a cohort of  diabetic patients in two tertiary 
health facilities in Kano, North Western Nigeria.

Materials and method
In this prospective study, patients with diabetes mellitus 
(DM), including those that were previously and newly di-
agnosed, presenting with stroke from stroke from various 
etiologies were recruited in the emergency unit, medical 
wards and neurology clinics of  the two tertiary hospitals 
(Aminu Kano Teaching Hospital (AKTH), Kano and 
Murtala Muhammad Specialist Hospital, (MMSH) Kano) 
from June 2007 to February 2011. Eligibility for the study 
was in accordance with the World Health Organization 
(WHO)  definition of  stroke as  clinical signs of  focal 
(or global) disturbance of  cerebral function, with symp-
toms lasting 24 hours or longer or leading to death, with 
no apparent cause other than vascular origin.20 Diabe-
tes mellitus was defined and diagnosed in accordance to 
WHO criteria of  1999.21 All the patients enrolled were 
assessed by neurologists experienced in the subtlety of  
stroke diagnosis, typing and management. Classification 
of  stroke into hemorrhagic and infarctive stroke subtypes 
was based on Brain CT or MRI. The WHO stroke scale 
was also used in some patients who by reason of  cost or 
otherwise could not do the test. The WHO criterion has 
a sensitivity of  73% for hemorrhage and 69% for infarc-
tion and an overall accuracy of  71% in Nigeria.20

Patients with ambiguous clinical and/or radiological diag-
nosis of  stroke were excluded from the study. Each diag-
nosed patient was followed up for thirty days until either 
death at the hospitals or discharge.
At presentation, patients and/or relatives were inter-
viewed to obtain information pertaining to the onset 
of  stroke and pre-existing risk factors, including hyper-
tension, DM, hyperlipidaemia, smoking, ischemic heart 

disease, atrial fibrillation and previous transient ischemic 
attacks.
A standardized data sheet was used to record the demo-
graphic variables including sex, age ( If  the exact age of  
the patient was not known, it was calculated by estimat-
ing their age at the time of  significant events in Nigeria, 
previous stroke, seizure, blood pressure in recumbent 
position, pulse, axillary temperature, respiratory rate and 
pattern, GCS, pupillary size, pupillary reaction, presence 
of  aspiration pneumonitis, co-morbidities, length of  
stay, outcome (dead or alive all through 30 days), time of  
death, random blood sugar at presentation and lipid pro-
file at presentation  were recorded. Variation of  certain 
parameters such as pupillary size and B.P was minimized 
by recording only average findings of  at least two exam-
iners.
During their hospital stay, patients received standard care, 
however, they were managed in the general medical wards 
due to lack of  stroke units in the facilities. The patients 
were treated in accordance with Aminu Kano Teaching 
Hospital guideline on stroke management, which is a 
modification of  the American Heart Association /Amer-
ican stroke association (AHA/ASA) guidelines.23

Analysis of  data was carried out using the STATA version 
11( Statacorp LP, College station, Texas, USA). Bivariate 
analysis was carried out using Chi-square or Fisher exact 
test for categorical variables and student’s t test was used 
to compare the means of  continuous variables. A P <0.05 
was used as a significant level. Multiple logistic regression 
model was used and the covariates were adjusted for each 
independent (regression) variable to find independent 
predictors of  in-hospital mortality. Variables included in 
the regression model were those that had a significant P 
value (P<0.05) in the bivariate analysis. Survival rate was 
calculated using the Kaplan-Meier method. Ethical ap-
proval was obtained from the AKTH and MMSH institu-
tional review board for the study.

Result
Out of  the five hundred and thirty six stroke patients 
seen during the study period eighty five (15.9%) had dia-
betes. Their age ranged between 38 and 80 years (Figure 
1) with a mean age of  56.1 ± 10.1. 
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There were forty eight (56.5%) males in the study. The 
mean age of  the males and female patients were 56.0 
±1. 5 and 56.2 ± 1.6 respectively, however, the differ-
ence was not statistically significant (p= 0.5517). Twenty 
two (25.9%) patients had diabetes only while sixty three 
(74.1%) had other cardiovascular risk factors includ-
ing hypertension, hypercholesterolemia and smoking. 
Thirty eight (44.7%) patients were unaware of  their dia-
betic status before hospitalization. Seventy five (88.2%) 
had neuroimaging. Sixty four (75.3%) had an infarctive 
stroke while hemorrhagic stroke was present in twenty 
one (24.7%) all of  which were intracerebral hemorrhages. 
Diabetes coexisting with hypertension (57.1%) was more 

associated with hemorrhagic stroke when compared with 
those (42.1%) with diabetes only and the relationship was 
statistically significant (p=0.041). Twenty one (24.4%) of  
the patients had a history of  transient ischemic attack. 
Result of  serum cholesterol was available in seventy three 
(85.9%) patients. Twenty seven had elevated LDL; twenty 
two had low HDL while thirty four had elevated triglyc-
erides. Fifty one (69.9%) had one form of  serum choles-
terol or another elevated.
One-month case fatality rate in the study patients was 
30.6%. Out of  the twenty six deaths recorded during the 
study period, eighteen (69.2%) occurred in the first 72 
hours (Figure 2). 
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Two (2.4%) patients were lost to follow up after discharge 
from the hospital. At bivariate analysis, the factors that 
were found to be significantly related with mortality were 

male sex, past history of  TIA, abnormal respiratory pat-
tern, abnormal pupillary size and reaction, abnormal se-
rum urea level, hemorrhagic stroke, aspiration pneumoni-
tis, and worsening GCS (table 1). 
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Table 1. Factors associated with 1-month mortality 
 
Factors 
  

Proportion of patients who died P value 
Proportion 
(N/Total) 

% 

Sex 
     Male 
     Female 
Education 
     Not educated 
     Educated 
History of TIA 
     Present 
     Absent 
Abnormal respiratory pattern 
     Present 
     Absent 
Papillary size 
    Abnormal 
     Normal 
Papillary reaction 
     Abnormal 
     Normal 
Presence of comorbidity 
     Present 
     Absent 
Serum urea level 
     Abnormal 
     Normal 
Serum cholesterol level 
     Abnormal 
     Normal 
Stroke type 
     Ischemic 
     Hemorrhagic 
Aspiration pneumonitis 
     Present 
     Absent 
RBS 
     >200mg 
     <200mg 
GCS** 
Age*** 
  
 

  
10/48 
16/37 
  
20/67 
6/18 
  
13/21 
13/64 
  
12/56 
14/29 
  
22/39 
4/46 
  
21/39 
5/46 
  
12/22 
14/63 
  
4/54 
30/34 
  
15/51 
5/22 
  
9/64 
17/21 
  
16/33 
10/52 
  
13/32 
13/53 

  
20.8 
43.2 
  
29.9 
33.3 
  
61.9 
20.3 
  
21.4 
48.3 
  
56.4 
8.7 
  
53.9 
10.9 
  
54.6 
22.2 
  
7.4 
88.2 
  
29.4 
22.7 
  
14.1 
81.0 
  
48.5 
19.2 
  
40.6 
24.5 

  
0.026* 
  
  
0.776 
  
  
0.001* 
  
  
0.011* 
  
  
0.004* 
  
  
0.000* 
  
  
0.005* 
  
  
0.000* 
  
  
0.556 
  
  
0.000* 
  
  
0.004* 
  
  
0.119 
  
0.000* 
0.258 
  

*P = statistically significant 
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However, after adjusting for confounding variables aspi-
ration pneumonitis and worsening GCS were found to be 

the only independent predictors of  one month mortality 
of  stroke in patients with DM (Table 2 & Figure 3).
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Table 2. Multivariate analysis to determine independent predictors of mortality. 
 
Factors Odds ratio 95% Confidence interval P value 

Lower Upper 
Sex(male) 
History of TIA 
Abnormal respiratory pattern 
Aspiration pneumonitis 
Worsening GCS 
Presence of comorbidity 
Abnormal pupillary size 
Abnormal pupillary reaction 
  

0.621 
0.466 
0.457 
0.040 
2.107 
1.343 
0.122 
0.189 

0.095 
0.077 
0.137 
0.002 
1.063 
0.090 
0.011 
0.016 

4.042 
2.825 
1.522 
0.811 
4.177 
20.096 
1.398 
2.235 

0.618 
0.407 
0.202 
0.036* 
0.033* 
0.831 
0.091 
0.186 

*P = statistically significant 
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Figure 3: Odds ratio plot showing independent predictors of death

Discussion
In this hospital based study, diabetes mellitus, singly or in 
combination with other stroke risk factor was frequently 
seen in patients with stroke in the two tertiary health fa-
cilities that were studied. This finding is comparable with 
reports from developed and developing countries.24,25 
Several large population studies have shown an increase 
in the prevalence of  stroke in the known diabetic popula-
tion, the undiagnosed diabetic population, and those with 
glucose intolerance.26 In reports from case control stud-
ies and prospective epidemiologic studies, DM has been 
shown to have an independent effect on ischemic stroke 
in both men and women, with an increased relative risk in 
diabetics ranging from 1.8 to nearly 6-fold.27 Given that 
DM portends  an increased susceptibility to developing 

atherosclerosis, it is very likely that it is a risk factor that 
plays a pivotal role in the vascular pathology that under-
lies stroke.

About 45% of  the patients in the current study had no 
prior knowledge of  their diabetic status before develop-
ing stroke. This observation was possibly a reflection of  
low level of  education about diabetes in the general popu-
lation in Nigeria. In a survey in Port Harcourt, South Ni-
geria only 58.8% of  the diabetic population in the study 
were previously known to have diabetes.28 In a similar 
survey in Tanzania only 13.5% of  the 53 diabetic subjects  
were previously known to have diabetes.29  However, the 
figure in this study is significantly less than that reported 
in the Copenhagen stroke study in which 75% of  the dia-



betics had known DM prior to their stroke, whereas DM 
was diagnosed in the remaining 25% of  patients during 
hospitalization for their stroke.19 Our finding further un-
derscores the need to intensify efforts on public aware-
ness in respect of  DM as stroke is largely preventable.
Three out of  every four patients in this study, diabetes 
coexisted with hypertension.
This finding, which agreed with previous reports10, 
strengthens the fact that diabetes and hypertension often 
occur as co-morbidities.30,31

The majority (75%) of  the patients in the study had in-
farctive stroke. This figure is much higher than that previ-
ously reported (63.7%) on stroke from all causes in the 
same population.14  Preponderance of  infarctive stroke 
among diabetic patients with stroke in this study could be 
ascribed to the increased susceptibility of  DM patients 
to vasculopathy, involving both small and large arteries, 
from atherosclerosis.  Infarction occurring in the distri-
bution of  these arteries is usually of  thrombo-embolic 
origin.3 A population-based cohort study of  1192 pa-
tients that examined at a 5 year interval the progression 
of  intima-media thickness on ultrasound studies of  the 
common carotid artery, revealed that internal carotid ar-
tery intima-media thickening was approximately twice the 
rate in diabetics compared with non-diabetics.3,32  
A lower frequency of  hemorrhagic stroke recorded in 
this study was in agreement with a lower frequency of  
intracerebral hemorrhages in diabetic patients observed 
by Lithner et al33 and by Kiers et al.34  Unlike for chronic 
hypertension and hemorrhagic stroke, most case control 
studies examining the relationship between DM and hem-
orrhagic stroke have not concluded that DM is an inde-
pendent risk factor for both intracerebral and subarach-
noid hemorrhagic stroke.3 This probably explains why 
most of  the diabetic patients with hemorrhagic stroke in 
our study also had hypertension.

Overall, one-month case fatality in this study was about 
30% with a higher number of  death recorded in patients 
with hemorrhagic than among those with ischemic stroke 
subtypes. This figure was comparable to what was report-
ed from studies on stroke from all causes in Nigeria.14,35,36 

Most of  the deaths recorded in the study occurred within 
the first 72 hours. This finding is in agreement with a 
study conducted elsewhere.37

A prospective design of  this study added strength to the 
study. However, some of  the patients discharged within 
thirty days of  follow-up were lost to follow-up, hence; 
deaths within a few days of  discharge might have been 
missed constituting a limitation of  the study.
Most of  the deaths recorded in this study occurred in the 
first week of  the stroke. This finding is in agreement with 
studies conducted elsewhere.37,38 Bamford et al attributed 
early death within the first 7 days to direct effects of  neu-
rological damage, whereas deaths during 7-30 days were 
mainly from immobility. 39

 Of  note in the current study was the finding that there 
was no relationship between random blood sugar at pre-
sentation and 1-month in- hospital mortality. This find-
ing is consistent with   Copenhagen stroke studies which 
showed that there was no relation between admission 
blood glucose levels and mortality. 19 A similar finding has 
also been reported from studies conducted elsewhere,34, 

40 however, very few studies demonstrated an increased 
mean glucose level and mortality in diabetic patients.33 

Nonetheless, in non-diabetic patients with stroke, sev-
eral41-42 but few have found an increased mortality in hy-
perglycemic non-diabetic patients compared with eugly-
cemic non-diabetic patients.40,43

One of  the key findings of  our study was that, out of  the 
factors such as male sex, past history of  TIA, abnormal 
respiratory pattern, abnormal pupillary size and reaction, 
abnormal serum urea level, hemorrhagic stroke, aspira-
tion pneumonitis, and worsening GCS that were found 
to be significantly related to mortality only aspiration 
pneumonitis and worsening GCS independently predict-
ed stroke mortality for diabetic patients with stroke. This 
finding, which was consistent with reports from studies 
conducted on stroke from all causes,42,45 has significant 
implication for  treatment as, in resource poor setting, 
identification of  predictors of  death is of  paramount 
importance for clinicians, so that specific therapies and 
management strategies can be applied to patients at high 
risk of  dying.

Nonetheless, apart from the earlier mentioned limitation 
encountered in the course of  this study, the fact that not 
all the patients had neuroimaging, which could cause an 
error of  misclassification, is also worthy of  mention.46,47
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Conclusion
Diabetes mellitus was a major risk factor for stroke, male 
gender, past history of  TIA, abnormal respiratory pat-
tern, abnormal pupillary size and reaction, abnormal 
serum urea level, hemorrhagic stroke, aspiration pneu-
monitis, and worsening GCS were significantly related to 
mortality. Aspiration pneumonitis and worsening GCS 
were independent predictors of  one month mortality of  
stroke in diabetic patients. Thus, identification of  these 
predictors of  death to determine those at high risk of  
dying and administration of  management strategies will 
reduce mortality in the patients.
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