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MULTICENTRE BASED STUDY ON STRATIFICATION
OF MODIFIABLE RISK FACTORS IN STROKE

Arif Herekar1, Saima Hilal2

ABSTRACT
Objective: To study the frequency of modifiable risk factors in ischaemic and haemorrhagic
strokes.
Methodology: It is a prospective descriptive multicentre based study conducted in the neurology
ward of Civil Hospital and Neuro Diagnostic Centre, Karachi from July 2007 to February 2008. A
questionnaire was prepared in accordance with the objective of the study. It contained detailed
history, neurological examination and investigations. Every patient enrolled in the study
underwent either a CT Scan, an MRI or an MRA to establish the diagnosis of a stroke and
establishing the cause of the stroke whether it was ischaemic or haemorrhagic. Risk factors for
these patients and their age of onset was also studied.
Results: Fifty patients with established diagnosis of stroke were selected; forty-three suffered
from ischaemic stroke (86%) while seven fell into the category of haemorrhagic stroke (14%).
Thirty-two (64%) patients had more than one risk factor. The age range of patients was from 17
to 80 years. Out of 50 patients twenty-nine (58%) were males and twenty-one (42%) were
females. The commonest risk factor of ischemic stroke was hypertension (32.61%) followed by
diabetes (23.91%), hyperlipidaemia (23.91%) & ischaemic heart disease (19.57%) where as in
haemorrhagic stroke it was also high blood pressure (71.4%) and aneurysm (28.57%).
Conclusion: Majority of the patients studied had one or more modifiable risk factors. The
commonest risk factor was hypertension 32.61% followed by diabetes 23.91%.
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INTRODUCTION

Stroke is a clinical syndrome describing a
range of disorders which result in focal cere-
bral ischaemia. A uniform definition of stroke
is vital for epidemiological studies. The tradi-
tional definition of stroke, devised by the World
Health Organisation in the 1970s,1 is a “neu-
rological deficit of cerebrovascular cause that
persists beyond 24 hours or is interrupted by
death within 24 hours”. This definition includes
stroke due to either cerebral infarction or in-
tracerebral and subarachnoid haemorrhage.
An arbitrary time window of 24 hour distin-
guishes stroke from transient ischaemic attack
(TIA), which has the same definition but is
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defined as a neurological deficit lasting less
than 24 hours. The two are best thought of as
a continuum, and in fact neuroimaging stud-
ies show that many cases of TIA are accompa-
nied by cerebral infarction.

The term cerebrovascular disease covers all
vascular disease affecting the brain including
stroke, vascular dementia, and asymptomatic
cerebrovascular disease. Usually the risk fac-
tors can be divided into modifiable and non-
modifiable types. The major modifiable types
include high blood pressure, abnormal blood
lipids,2 tobacco use, heart diseases,3 physical
inactivity, obesity, unhealthy diets, and diabe-
tes mellitus.4,5 The other modifiable types are
low socioeconomic status, mental ill health,
psycho social stress, use of alcohol and certain
medications, etc. On the other hand, the non
modifiable risk factors include age, sex,
ethnicity,6 family history and previous stroke,
TIA, and heart attack.

The purpose of this study was to establish
the frequency of various modifiable risk fac-
tors in ischaemic and haermorrhagic strokes
in Karachi.7,8  This is an initial report of a study
which is still continuing.

METHODOLOGY

This prospective observational study was
carried out at the department of neurology at
DOW University of Health Sciences and the
Neuro Diagnostic Centre (private) between July
2007 to February 2008.

Stroke was defined as focal neurological defi-
cit due to vascular lesions that may be cerebral
infarction or haemorrhage, confirmed on C.T.
scan, resulting in partial or complete loss of
motor and sensory activities.9 Patients meet-
ing the criteria for stroke, irrespective of sex
were included. Only those patients with ab-
normal blood lipids, high blood pressure, coro-
nary heart disease and diabetes were included
in the study. Patients were labeled hyperten-
sive, if there were three or more readings of
systolic BP >140 or diastolic BP >95mm of Hg.
either before or at arrival.10-13

Diabetes mellitus was diagnosed using WHO
criteria and dyslipidaemia according to NCEP

III guidelines.6,14 Patients were labeled as
hyperlipidaemic if total serum LDL-cholesterol
was more than 240mg/dl and triglycerides
level was more than 200 iu/dl.11,15,16 Patients
with past history of coronary artery disease,
diagnosed and confirmed by the consultants
were also recorded.17,18

Investigation reports regarding blood pres-
sure, fasting blood sugars and random blood
sugars, cholesterol and triglyceride levels were
also considered. Association of risk factors with
stroke were studied. The duration from the
onset to the date of reporting of risk factor was
also recorded (Table-I).
Socioeconomic contribution to stroke: Patients
were categorized in four classes; i.e., lower
class, middle class, upper middle class and
upper class. Lower social class had income up
to PKR five thousand per month; middle class
income was between six thousand to ten thou-
sand per month, while upper middle class had
income between eleven thousand to twenty
thousand per month. All those whose monthly
income was more than twenty thousand per
month were included in upper class.

RESULTS

Fifty patients with established diagnosis of
stroke were selected; 43 suffered from ischaemic
stroke (86%) while seven fell into the category
of haemorrhagic stroke (14%). The ischaemic
strokes were incidentally all arterial. Out of 50
patients twenty-nine (58%) were males and
twenty-one (42%) were females. Forty-five
(90%) patients had one or more modifiable risk
factor. Age ranged from 17 to 80 years. Thirty-
two (64%) patients had more than one risk fac-
tor (Table-II). The commonest risk factor was

Table-I: Duration of Risk Factors (n=50)

Years Hyper- Diabetes Hyperli- Total
tension Mellitus pidaemia

>15 4 3 1 8

10-15 4 6 4 14

5-10 7 4 7 18

< 5 15 9 10 34

Total 30 22 22 74
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hypertension (32.61%) followed by diabetes
(23.91%), hyperlipidaemia (23.91%) and is-
chemic heart disease (19.57%) (Table-III).
Co-existing risk factors included hyperlipid-
aemia, hypertension, diabetes, addiction and
ischaemic heart disease (Table II). The common
risk factors in different socioeconomic group
are given in (Table IV).

DISCUSSION

Stroke is a major cause of morbidity and
mortality with disability and social depen-
dence.19 In western world, stroke is the third
commonest cause of death after heart disease
and all cancers.20 According to WHO report
2003, the DALY’s (disability adjusted life years)
lost due to stroke per 1000 population of stan-
dardized age is 5-9 years for Pakistan, 10-14
for India, 15-19 for Russia and 20 or above for
Mongolia.

The risk of death depends on type of stroke.
Transient Ischaemic Attack (TIA) has the best
outcome followed by stroke caused by carotid
stenosis. The blockage of any artery with rup-
ture of cerebral blood vessel is the most dan-
gerous of all. Hypertension in this hospital
based study was the most common risk factor
for stroke which was present in 32.61% of the
whole sampling.21-23 The findings are similar
to that reported by Lickner H (40.06%).24 Dia-
betes was the second most important risk fac-
tor present in 23.91% of patients.25,26 These find-
ings correlate with findings of Basharat RA27

(21%) and Liaquat A (27%).28 Hyperlipidaemia
was found in twenty-two (23.91%) of patients
and was the 3rd most common risk factor for
stroke in this study which is similar to those
reported by Tanveer A (16%).29 Ischaemic heart
disease was fourth most common risk factor
of stroke in 19.57% of patients.30-32

Several factors have been implicated for
coexistence of diabetes and hypertension. The
possible reasons are the diabetogenic33 effect
of antihypertensive drugs and insulin induced
retention of sodium by Kidneys.
Limitation of the study: As per this hospital
based study, the prevalence of stroke was more
in lower class 64.86%. This may not be a true
reflection of the prevalence in the community
because people from the affluent and upper
middle class seldom visit the public health care
facility but seek care in the private sectors.

Table-II: Risk factors for stroke (n=50 patients)

Risk factors No. of Patients (%)

None 5 (10)
HTN + DM 6 (12)
HTN + Hl 6 (12)
HTN 5 (10)
DM + Hl 4 (8)
Hl 4 (8)
HTN + DM + Hl + IHD 3 (6)
HTN + DM + IHD 3 (6)
HT + IHD 3 (6)
IHD 3 (6)
DM + IHD 2 (4)
HTN + Hl + IHD 2 (4)
All 1 (2)
DM + Hl + IHD 1 (2)
DM 1 (2)
HTN + DM + Hl 1 (2)

Abbreviations: HTN = Hypertension
Hl = Hyperlipidaemia,  DM = Diabetes Mellitus
IHD = Ischaemic Heart Disease.

Table-III: Distribution of Risk Factors

Risk Factor Total (%)

Hypertension 30(32.61)
Diabetes 22(23.91)
Hyperlipidaemia 22(23.91)
Ischaemic Heart Disease 18(19.57)

Total 92(100.00)

* Some patients had more than one risk factor.

Table-IV: Stroke patients with risk factors in different socio-economic group (n = 50)

Socio economic status Hypertension (%) Diabetes Mellitus (%)         Hyperlipidaemia (%)

Lower class 21 (28.38) 15 (20.27) 12 (16.22)
Middle class 1 (1.35) 1 (1.35) 2 (2.70)
Upper middle class 7 (9.46) 6 (8.11) 7 (9.46)
Upper class 1 (1.35) 0 (0) 1 (1.35)

*Some patients had more than one risk factor.
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However, this study reconfirms that hyperten-
sion, diabetes and hyperlipidaemias are the
most common risk factors. If we need to re-
duce the prevalence of stroke, we need to con-
trol hypertension and diabetes besides taking
care of hyperlipidaemia.

CONCLUSION

Hypertension, diabetes, hyperlipidaemia and
ischaemic heart disease are the major modifi-
able risk factors as shown in this study. This
will continue to challenge the clinicians. It re-
quires proper management and counseling of
patients. All major risk factors are modifiable
but need awareness, education, elimination of
poverty, regular use of medication and changes
in life style.
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