
Introduction:
The Glasgow Coma Scale (GCS) was devised to assess
injury severity in a multi-centre study of outcome after
severe brain damage. In this scale, three aspects of
behaviour are independently measured: motor
responsiveness, verbal performance, and eye opening.
It is readily understood by a wide range of observers
and the overall score allows classification of  severity
of brain injury for triage and for epidemiological
studies. Outcome correlates well with the early GCS
both in head injuries and other intensive care patients.
It is now used as a tool to predict the outcome in
patients admitted for traumatic brain injury, stroke,
non-traumatic coma, cardiac arrest, and toxic
ingestions.1 Determining GCS score of stroke patients
at presentation and subsequent follow-up is a routine
clinical practice in many institutions.

Physicians are faced with the task of predicting the
immediate and long term outcome in stroke patients.
It is also important to efficiently and optimally utilize
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Abstract:
Acute stroke is a heterogeneous condition and the risk of death can be gauged by various factors.
This study sought to evaluate GCS score on admission as a prognostic tool of outcome among stroke
patients, by observing the GCS score following acute stroke and in-hospital outcome at a tertiary
level hospital in Bangladesh. Stroke is a major health problem in developed countries as well as
developing countries like Bangladesh. This observational study was conducted among 122 consecutive
patients, fulfilling the WHO stroke defining criteria, from 1st January 2007 to 30th June 2007.
Mean age was 59.28 ± 14.89(SD) years and male female ratio was 2.39: 1. Cerebral infarct was
49.13%. Intracerebral hemorrhage and subarachnoid hemorrhage was 31.89% and 18.96%
respectively.  Overall in-hospital mortality was 15.57% though mortality in patients with cerebral
infarcts was nil. Patients presenting with GCS between 3 and 8 caused 12.07% fatality, whereas,
none died with GCS score 13-15.Here GCS score showed an inverse relationship with outcome that
varied with type of stroke. We can conclude that GCS score on admission might be incorporated as
an valuable prognostic parameter in stroke outcome measurement scale.
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resources.2 Acute stroke is a heterogeneous condition
and the chances of survival depend on various factors
like neurological damage, systemic dysfunction and
social factors. Brenn and sheikh observed that the
factors associated with adverse outcome in stroke
included male sex, unconsciousness, Glasgow coma
scale of < 3, gaze palsy, pupillary changes and
incontinence. The risk of death in first few days is
best gauged by three clinical variables i.e. coma,
paresis and incontinence, the indicators of severity of
neurological dysfunction, along with cardiac variables
like heart failure, atrial fibrillation and peripheral
vascular disease. Patients with none of these factors
are more likely to survive. Features suggestive of early
brain stem dysfunction are indicators of poor
outcome.3 Poor GCS on admission (OR = 12.35),
deterioration of GCS (OR = 46.04), and haemorrhagic
stroke (OR = 3.45) are found to be independent
predictors of one-month mortality.4 This study sought
to evaluate GCS score as a prognostic tool of outcome
of stroke patients along with other demographic
variables.

J MEDICINE 2009; 10 (SUPPLEMENT 1) : 11-14

.



Methodology:
This observational study was conducted in department
of Medicine, Mymensingh Medical College Hospital,
Bangladesh, from 1st January 2007 to 30th June 2007.
Study population was consecutively recruited
hospitalized stroke patients. Data was collected by
standardized structured questionnaire. We defined
acute stroke, according to WHO stroke definition.5
GCS scoring was recorded at presentation and during
subsequent follow ups. Imaging study in the form of
CT scan was advised to all patients. Patients having
subdural hematoma, brain tumor and brain abscess
were excluded from this study. Good outcome was
defined as alive patient who had residual disability
while poor outcome as death.

Results:
During the study 122 patients were enrolled. CT scan
was not available in 6 patients. GCS was recorded
and outcome data were available for all patients.
Figure 1 shows the demographic features of the
patients. Mean (± SD) age was 59.28 (± 14.89) years
and male, female ratio was 2.39: 1. Majority of the
patients belonged to 60-79 years age group.

Figure 3 shows the types of stroke in relation to the
outcome of the patients. No patient with cerebral
infarct died. Whereas, a total of 9 (7.76%) patients
died as a result of intracerebral hematoma and 6 (27%)
male patients died from SAH. There is a striking
difference between outcome of patient with a cerebral
infarct as opposed to patients with hemorrhagic stroke.

Fig.-1: Age and sex distribution of the stroke patients
(n =122)

On imaging, 57 (49.13%) patients had cerebral infarct,
37 (31.89%) showed intracerebral hematoma while 22
(18.96%) showed subarachnoid hemorrhage(Fig.-2).
The overall mortality observed was 15.57%.

Fig.-2: Sub-types of stroke (according to CT scan
findings) ( n = 122)

Fig.-3: Sub-types and outcome of stroke (n=116)

 
 
 
 
 
 
 
 
 

 

    

 

  

GCS score showed an inverse relationship with
outcome that varied with type of stroke. 25(21.55%)
patients having a cerebral infarct and with a GCS
score of 13-15 showed the best improvement while only
4 (3.45%) patients with an ICH showed good outcome.
The scenario is generally poor in case of SAH where
only 2(1.72%) patients with the highest range of GCS
score (13-15) demonstrated a good outcome
(Fig.-4).
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Discussion:
Stroke is one of the leading causes of death throughout
the world. The burden of stroke is likely to increase
substantially in the future because of the aging
polution.6 In Asia, the problem of stroke has a
particularly strong impact, not only because more
than half of the world’s population live in Asia, but
stroke is the predominant vascular disease in many
parts of Asia.7 The World Health Organization (WHO)
estimates that by 2030, 80% of strokes will occur in
people living in low and middle income countries, and
stroke will account for 7.9% of all mortality in low-
income countries, coming a close third after ischaemic
heart disease and HIV/AIDS. The world wide
incidence of stroke has been quoted as 2/1000
population/annum; about 4/1000 in people aged 45-84
years.8,9  In Bangladesh population based study about
stroke is still not available. A WHO study, in 1990
quoted incidence of mortality due to stroke in India to
be 73/100,000 per year.10

In order to improve stroke outcome, it is important to
identify factors that predict outcome as a first step to
apply interventions and any method to predict outcome
should be simple, accurate and reproducible. This is
even more important in developing countries where
management of the condition is still largely
conservative and in general wards.11 This
observational study is thus a relevant one in this
regard, as it is one of the few studies in Bangladesh
that emphasizes impact of early GCS on outcome.

In this study, mean, age of patients at presentation
was 59.28 years with a standard deviation of 14.89
years with an even distribution. Most stroke patients

were in between 60-79 years of age and male suffers
more (70.49%) in comparison to female (29.50%) which
is consistent with study of Mollah AS, et al.12 where
mean age was 60 ± 13.7 years and highest occurrence
of stroke was found in the age group of 61-70 years.
These findings are also consistent with mean age (62
years) with Wong KS6 study but differ in respect of
male (58%) patients. This might be a reflection of
increasing life expectancy and urbanization.

Among the different subtype of stroke, cerebral
infarction was 49.13%, intra cerebral hemorrhage was
31.89% and subarachnoid hemorrhage found in 18.96%
patients. This results differs with western study where
cerebral infarction was 85%, intra cerebral hemorrhage
10% and subarachnoid hemorrhage 5% of cases,13 but
a near about similar results was found in  study done
by Khan MMZA, et al.14 This shows the incidence of
intra cerebral and sub arachonoid hemorrhage is
higher in this study, which might be due to the clinical
picture of cerebral infarction is less devastating than
intra cerebral hemorrhage which causes decrease
frequency of hospitalization among cerebral infarction
patients.

The overall mortality rate was 15.57% which is much
lower than the 40% reported by Ogun et al.,15  34%
reported by Bhalla A et al.2 and 20 % reported by
Kazi et al.16 In contrary, Heuschmann PU17 et al
found overall in hospital death of 4.9%.  The patients
with hemorrhage had a higher mortality of 7.76%,
whereas none died of cerebral infarction. Among the
fatal cases only one patient had GCS at presentation
> 8; all others had GCS at presentation in between 3-
8. Also, none of the patients with GCS 13-15 expired.
6 patients did not give us time for CT scan. Among
them , 4 expired ( GCS below 8  ) and 2 improved with
one GCS below 8 & other in between 9-12. Here we
find that total GCS below 8 carries a valuable
information regarding in-hospital mortality and might
be an important prognostic factor of early stroke
outcome. Weir, Bradford, and Lees (2002) examined
the ability of the GCS to predict 2-week mortality and
3-month recovery (survival, living at home) in a large
cohort of individuals with acute stroke. Their results
also suggest that the total GCS score can predict early
mortality and 3-month recovery and that the GCS
better predicted the outcome of early mortality than
the outcome of 3-month recovery. They have
demonstrated a strong relationship between the verbal
and eye GCS score and outcome of acute stroke

Fig.-4: GCS on admission and outcome in different
sub-types of stroke (n=116):
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population. However it is not sufficient to be used as a
sole basis for clinical decision   making in individual
patient.18  It would be preferable to combine GCS data
in a model with other stroke prognostic factors.

Conclusion:
Despite the lack of high quality epidemiological data,
the burden of stroke seems to be high in

Bangladesh. Although ischaemic strokes are more
common than hemorrhagic strokes, the relative
proportion of intracerebral haemorrhage and sub
arachnoid hemorrhage is higher compared to the
western population. Predicting outcome in stroke
patients based on GCS score is difficult due to the
variability in etiology, presentation and underlying
patho-physiology score as well as high quality stroke
services is not widely available in Bangladesh. Despite
that, GCS can be used as an valuable prognostic tool
in acute stroke being a simple scale, specially in
countries with poor resources like Bangladesh  . There
is an urgent need to conduct well-designed
epidemiological studies and improve capacity building
in order to meet the future challenges.
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