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ABSTRACT
Background: There are a number of risk factors for stroke. The aim of this study was to explore modifiable
risk factors in patients admitted to medical unit, DHQ Teaching D.I.Khan.
Methodology: This descriptive study was conducted on 50 patients with stroke, admitted to medical unit
DHQ Teaching Hospital D.I.Khan from October 2006 to July 2007. A simplified clinical approach was adapted
by evaluating each patient. All the findings were recorded in printed proforma. Patients with focal neurological deficit for more than 24 hours presenting within 7 days of onset, irrespective of age and demographic
profile were included in the study. Those with tubercular meningitis, brain tumor, viral or bacterial encephalitis, trauma, or multiple sclerosis were excluded.
Results: Out of 50 patients, 38(76%) were males and 12(24%) females with male to female ratio 3:1. Mean
age was 63.42 years. Cerebral infarction was found in 32(64%) patients while 18(36%) had intracerebral
hemorrhage on CT scan. The important risk factors were hypertension (60%), diabetes mellitus (20%),
hyperlipidemia (18%), cigarette smoking (16%) and cardiovascular disease (16%).
Conclusion: Hypertension is the most common modifiable risk factor for stroke especially in cerebral
hemorrhage. Diabetes mellitus, hyperlipidemia and smoking are other important risk factor.
Most of the major risk factors for stroke are modifiable and need awareness, regular use of medication and
changes in life style for prevention. The national stroke prevention program should initiate and coordinate
public awareness campaigns and develop guidelines to reduce the incidence, morbidity and mortality of
stroke in Pakistan.
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INTRODUCTION
Stroke or brain attack is defined as rapidly
developing symptoms and/or signs of focal and
at times global loss of cerebral function lasting for
24 hours or more with no apparent cause other
than that of vascular origin.1 Traditionally the term
stroke has been used to include episode of focal
brain dysfunction due to focal ischemia or hemorrhage.2 Ischemic stroke occurs in 85% cases and
is due to blockage of blood flow in one of the
vessels supplying the brain. Hemorrhagic stroke
occurs in 15% cases due to rupture of an artery.
Stroke is one of the leading causes of morbidity
and mortality worldwide. It is the third most common cause of death in the developed world after
heart disease and cancer.2,3 Approximately 15 million people worldwide suffer from stroke annually,
of these more than 5.5 million die4 another 5 million are left permanently disabled making burden
on family and community.5 The incidence of stroke

varies among different population. In United States
the incidence is about 200 patients per 100,000
population while in Pakistan stroke it is close to
250 per 100,000 population which means that
there are 350,000 new stroke patients every year
in this country.6 This is because high blood pressure being a major risk factor for stroke is very
common. A national health survey revealed that
more than 30% population above age 45 is suffering from high blood pressure, most of whom are
undiagnosed and uncontrolled.6 Out of all ethnic
groups pukhtoons have the highest prevalence of
blood pressure and stroke.6
There are a number of risk factors which play
important role in stroke and precede it by several
years. Those at high risk for developing stroke can
be identified and treated accordingly for specific
intervention.7,8 To reduce the risk factors it is essential to identify and modify these factors. The
modifiable risk factors are hypertension, diabetes
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mellitus, cardiac disease, smoking, hyperlipidemia, alcohol consumption, previous TIA, CNS
infections, oral contraceptives, diet, hemorrhagic
abnormalities and migraine. Age, sex, race and
heredity are few non-modifiable risk factors. Reduction of blood pressures will alone reduce the
risk of stroke by 40% or more.The risk can be further reduced by controlling the other modifiable
risk factors as mentioned above.
The aim of this study was to explore the various modifiable risk factors for stroke patients admitted in medical unit of DHQ Teaching D.I.Khan.

MATERIAL AND METHODS
This descriptive study was carried out on 50
patients with stroke admitted to Medical unit of
DHQ Teaching Hospital D.I.Khan from October
2006 to July 2007.
Stroke was defined as neurological deficit
due to vascular lesion. All patients with focal neurological deficit of more than 24 hours duration
presenting within 7 days of onset irrespective of
age and sex and demographic profile were included in this study. Patients with tubercular
meningitis,viral or bacterial encephalitis, trauma,
and multiple sclerosis were excluded.
Each patient was thoroughly evaluated for
presence of risk factors for stroke.A detailed history was taken followed by a thorough clinical
examination. After that investigations were carried
out. All the findings were recorded in printed proforma. History included history of smoking, past
history of stroke or TIAs, family history of stroke,
alcohol intake, use of antidiabetic or antihypertensive drugs and in the females use of oral contraceptives. Detailed clinical examination with special emphasis on neurological or cardiovascular
system was performed. It included B.P, carotid
bruit, evidence of atrial fibrillation, xanthoma, xanthelasma. Investigations included blood glucose,
lipid profile, ECG, Blood complete with ESR. Each
patient had a CT scan brain to evaluate type of
stroke. If indicated contrast CT Scan, Echo and
carotid doppler flow studies were done to confirm
the diagnosis and assess cardiovascular risk factors. Hypertension was diagnosed as past medical history of hypertension, patients taking
antihypertensive therapy or BP reading of
more than 140/90mmHg. Diabetes was diagnosed according to WHO criteria. Dyslipidemia
was diagnosed if the patient total cholesterol, LDL
& HDL were abnormal according to NCEP III
guidelines.

RESULTS
Fifty patients with confirmed stroke on CT
scan were selected for the study. Out of these

38(76%) were males and 12(24%) females with male
to female ratio of 3:1. Mean age was 63.42 for all
cases while mean age in males and females was
62.97and 64.83 respectively. (Table 1)
Table 1: Age and sex distribution of
patients with stroke.
Age Group
(years)

Sex
Male
Female

Total

30-39

1

0

1

40-49

3

0

3

50-59

9

3

12

60-69

15

5

20

70-79

8

3

11

>80

2

1

3

Total

38 (76%) 12 (24%)

50 (100%)

Cerebral infarction was found in 32 patients
(64%) while 18(36%) had intracerebral hemorrhage
on CT scan. (Table 2)
Table 2: Showing CT findings.
CT finding

Male

Female

Total

Infarction

25

7

32 (64%)

Hemorrhage

13

5

18 (36%)

Total

38

12

50 (100%)

In 26 patients, right side of brain was affected
while in 23 patients left side was affected. One
patient was having bilateral involvement of cerebral hemisphere.
Hypertension was the most important risk
factor, present in 6o% of patients; male to female
ratio was almost equal. Hypertension was present
in 17 (53%) patients out of 32 cases of cerebral
infarction, while it was present in 12(66%) patients
out of 18 cases of cerebral hemorrhage.
Other important risk factors were diabetes
mellitus 10 (20%), hyperlipidemia 9 (18%), cigarette smoking 8 (16%), cardiovascular disease 8
(16%).
Eight patients were having both hypertension and diabetes mellitus. Atrial fibrillation was
found in 2 (4%), history of alcohol intake in one
patient while one female patient had history of taking oral contraceptives. Two patients had previous history of stroke. (Table 3)
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Table 3: Showing risk factors in
stroke patients.
S. No

Risk factor

Total

1

Hypertension

30(60%)

2

Diabetes mellitus

10(20%)

3

Hyperlipidemia

9(18%)

4

Cigarette smoking

8(16%)

5

Cardiovascular diseases

8(16%)

6

Alcohol intake

1(2%)

7

Contraceptives

1(2%)

DISCUSSION
Stroke is a leading cause of motrality and
morbidity. Its incidence increases with age and is
high in men than women9 In our study mean age
was 63.4 years which is slightly higher than 60.8
years reported by Iqbal F et al10 and much lower
than 70 years in united states.11 This difference may
be due to better awareness and control of risk
factors in United States and shorter life span in
Pakistan.
This study showed male to female ratio of
3:1 which is higher than that reported by Khan J
et al i.e. 2.18:112 and Shakoor K 1.5:1.13 High
ratio in male patients in our study may be because of additional risk factors in males like smoking.
Cerebral infarction was reported in 64% of
our patients while hemorrhage was found in 36%
patients which is not quite different from that reported by Ali et al14 and Raza & Imran.15
Among the risk factors hypertension was the
most important risk factor, reported in 60% of patients which closely resembles other studies in Pakistan.16-18 Hypertension is a major risk factor both
for ischemic and hemorrhagic stroke. Studies have
shown that lowering blood pressure substantially
reduce vascular events.19
Diabetes mellitus was a risk factor in 20% of
our cases which is slightly lower than 30% reported
by other local studies.12,20 The reason could not
be explained.
Sixteen percent patients were having both
hypertension and diabetes mellitus.The two risk
factors often coexist and increase the chances of
having cardiovascular and cerebrovascular diseases.
Hyperlipidemia was reported in 18% which
closely resembles 19% reported by Khan H et al.20

Other important risk factor was smoking 16%
which is lower than reported by other studies
44.4%16 and 53%.17 It may be due to geographical
variation as these two studies were carried out in
Sindh and Lahore where cigarette smoking is
higher.
Cardiovascular diseases mainly ischemic
heart disease and atrial fibrillation are also known
factors for stroke which were present in 16% and
4% of our patients respectively.
One patient gave history of alcohol intake.
Our study shows that hypertension and diabetes mellitus are the two major risk factors for
stroke. Most of our patients were uneducated and
unaware of the consequences of poor control of
hypertension, diabetes mellitus and other risk
factors.Our study confirms the findings of previous studies conducted in Pakistan which also
shows that hypertension is the leading risk factor
for stroke.

CONCLUSION
Our study confirms that hypertension is the
most common modifiable risk factor for stroke especially in cerebral hemorrhage. Diabetes mellitus, hyperlipidemia and smoking are also important risk factor. Most of the major risk factors for
stroke are modifiable and need awareness, regular use of medication and changes in life style for
prevention. The national stroke prevention program
should initiate and coordinate public awareness
campaigns and develop guidelines to reduce the
incidence, morbidity and mortality of stroke in
Pakistan.

REFERENCES
1-

Davenport R, Dennis M. Neurological Emergencies: Acute stroke. J Neurol Neurosurgery psychiatry 2000; 68: 277-88.

2-

Allen CMC, Lueck CJ, Dennis M. Neurological
disease, Davidson’s Principles & Practice of
Medicine 20th edn 2006. p. 1200-10.

3-

Murray CJ, Lopez AD. Mortality by cause for eight
region of the world: global burden of disease
study. Lancet 1997; 349: 1269-76.

4-

World Health Organization .The world health
report 2000. Geneva ; WHO, 2000.

5-

Adams RJ, MCkia VC, Branbillar D. Stroke prevention trial in sickle cell anemia. Control clinical trials. New Eng J Med 1998; 19: 110-29.

6-

Pakistan stroke society 14 th annual meeting,
Pakistan society of Neurology, March 24-25,
2007. Avari Hotel Lahore Organizer: proff Nasrl.

7-

Sacco RL. Identifying patient populations at high
risk of stroke. Neurology 1998; 51(suppl 3);
527-30.

Gomal Journal of Medical Sciences July-December 2010, Vol. 8, No. 2

202

Frequency of risk factors for stroke
8-

Gorelick PB. Stroke prevention. Arch Neurol
1995; 52: 347-55.

9-

Markus HS. Stroke; causes and clinical features.
Medicine international 2005; 5: 36-40.

10-

Iqbal F, Hussain S, Hassan M. Pakistan J Med
Res 2003; 42: 1.

11-

Sacco RL, Gan R, Boden, Acbala B, Lin IF,
Karman DE, Hauser WA, et al. Leisure-time physical activity and ischemic stroke risk. The North
Manhattan Stroke study. Stroke 1998; 29: 3807.

12-

Khan J, Rehman AU, Shah AA, Jelani. A Frequency of hypertension in stroke patients presenting at ayub teaching hospital. J Ayub Med
Coll 2006; 18:

13-

Khawaja I, Shakoor Z. Hypertension is a major
risk factor in men &women of all ages. JPIMS
1993; 4: 191-4.

14-

Ali J, Jameel H, Shah MA. Risk factors in stroke.
J Coll Physicians Surg Pak 1997; 7: 7-10.

15-

Raza SH, Imran A. Stroke in hypertensive patients. The professional 2003; 10: 125-31.

16-

Hassan SR, Ghouri ASK. Frequency of known
risk factors of stroke and its out come in patients
admitted in Sindh Government Qatar hospital
Karachi. Pakistan J Med Sci 2007; 23:

17-

Basharat RA, Yousaf M, Iqbal J, Khan MM. Frequency of known risk factors for stroke in poor
patients admitted to Lahore General Hospital in
2000. Pak J Med Sci 2002; 18: 280-3.

18-

Sherin A, Shabir G, Rehman S, Shah NH, Zarif
M. Hypertension in acute ischemic and hemorrhagic stroke. JPMI 2005; 19: 220-5.

19-

Neal B, MacMahons S, Chapman N. Effects of
ACE Inhibitors, Calcium antagonists and other
blood pressure lowering drugs: results of
prospectively designed overviews of randomized trials.Blood pressure lowering treatment
trialists collaboration. Lancet 2005; 356:
1955-64.

20-

Khan H, Afridi AK, Ashraf S. A hospital based
study on stratification of risk factors for stroke in
Peshawar. Pak J Med Sci 2006; l 22: 304-7.

Corresponding author:
Dr Asghar Kamal
Assoc. Prof. & Head
Department of Medicine
KUST Institute of Medical Sciences (KIMS)
Kohat, Pakistan
E-mail: dr.asgharkamal555@yahoo.com

Gomal Journal of Medical Sciences July-December 2010, Vol. 8, No. 2

203

