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Background: Stroke is one of the most disabling conditions leading to loss of mobility and independency. The lifetime 
risk of stroke after 55 years of age is 1 in 5 for women and 1 in 6 for men.   
Objective: To determine the role of tobacco, alcohol,hypertension and diabetes as  risk factors for stroke. 
Methods: The study was conducted on patients presenting with stroke to the department of neurology of Dr. RPGMC at 
Tanda in Kangra district   for a period of one year starting from September 2015 to September 2016. 
Results: Ischaemic stroke was more common than haemorrhagic among males and females. Mean age of male and 
female patients was 62.53 ± 13.06 and 63.74 ± 14.37 years respectively.  
Conclusion: . Hypertension is an important risk factor . The pattern of smoking and  alcohol consumption differed 
significantly between males and females.
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INTRODUCTION
Stroke , characterized by a neurological deficit of sudden 
onset , typically due to brain infarction (“ischemic stroke”) or, 
less often , intracerebral hemorrhage , represents the primary 
neurological cause of acquired disability in adults and a 

1leading cause of death .

Stroke is one of the most disabling conditions leading to loss 
2of mobility and independency.  The lifetime risk of stroke 

3after 55 years of age is 1 in 5 for women and 1 in 6 for men.  The 
4annual incidence rate of first-ever stroke study in Kolkata   

was 123.15 per 100,000 (men, 99.54 per 100, 000; women, 
149.49 per 100, 000) persons per year (95% CI, 102.46-232.50; 
age-standardized rate to the WSP, 145.30; 95% CI, 
120.39174.74). According to the global data from 2004 
covering 192 World Health Organization (WHO) member 
countries, the stroke related DALY loss ranged from 160 per 
100,000 person-years in the Seychelles to 2,192 per 100,000 
person-years in Mongolia. During that period, the stroke-
related DALY loss in India was 597.6 per 100,000 person-

5years.  About 85% of all strokes are ischaemic and 15% 
 6haemorrhagic.

There are  several studies in India determining risk factors of 
stroke. A multicentric, hospital-based, case-control study in 
the 1990s revealed that diabetes mellitus, hypertension, 
tobacco use, and low hemoglobin, rather than cholesterol 

7level, were the most important risk factors of ischemic stroke.   
8 Sridharan analyzed the risk factors of ischemic stroke 

including patients of all age groups. Hypertension, 
electrocardiogram (ECG) abnormality, heart disease of any 
type, diabetes, smoking, and alcohol were associated with 
stroke. Low high-density lipoprotein (HDL) and elevated 
lowdensity lipoprotein (LDL):HDL ratio was observed among 

8stroke patients.  The major risk factors identified in a recent 
North Indian study were hypertension (a diastolic blood 
pressure >95 mmHg), hyperglycemia, tobacco use, and low 

9hemoglobin levels (<10 g%).  Another community-based 
study on biochemical risk factors from North India among 
urban, rural, and semiurban people has documented 
elevated levels of fasting blood glucose, cholesterol, 

10triglycerides, and low HDL with urbanization.  The pattern of 
tobacco consumption is commoner among less educated 
persons by nearly 2.69 times and prevalent among families 

11with lower socioeconomic stratum.  India faces a double 
burden of tobacco exposure, with 15-20% prevalence of 
smoking and up to 40% of people having the habit of chewing 
tobacco. A large number of those who chew tobacco are 

12women.  Among women of advanced age, the high incidence 

and case fatality of stroke had a strong correlation with the 
13,14    high prevalence of hypertension.

So this  study was conducted to corroborate the findings  in a 
tertiary care hospital of Northern India.
 
OBJECTIVE: 
To determine the role of tobacco, alcohol,hypertension and 
diabetes as  risk factors for stroke.

Material and methods
1. Study Area:
The study was conducted on patients presenting with stroke 
to the department of neurology of Dr. Rajendra Prasad 
Government Medical College at Tanda in Kangra district of 
Himachal Pradesh. 
 
2. Study period: 
The study was carried out for a period of one year starting 
from September 2015 to September 2016.

Patient selection
Inclusion criteria: 
Patients hospitalized for stroke diagnosed according to the 
diagnostic criteria as given under:

Diagnostic criteria: 
Stroke was defined as a rapidly developing clinical syndrome 
of focal or global disturbance of cerebral function, with 
symptoms lasting 24 hours or longer or leading to death, with 
no apparent cause other than due to vascular origin. Only 
stroke survivors were  included in the study.

Patients with recurrent strokes were eligible if they did not 
have previous significant disability (Modified RANKIN Scale - 
2), and no more than two previous ischemic events, the last 

 one 6 months or more before the present event.

Sample Size: 
All consecutive cases fulfilling inclusion criteria were 
included in the study.

Exclusion criteria:
1) Patients not consenting for study 
2) Patients with dementia (MMSE less than or equal to 24 ) 

and aphasia
3) Patients not able to identify time of onset of stroke 

symptoms
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4) Too ill to complete interview

5) Poor memory around time of stroke

6) Comatose/stuperose/intubated patients

7) Patients with other form of stroke( venous thrombosis and 

aneurysmal bleed)

Design 

The study design was cross sectional. A questionnaire based 

interview was conducted for the purpose of eliciting 

information from the study participants . The information 

included details on socio demographic variables. The 

information was corroborated by conducting an interview 

with the nearest relative of the patient, who had been with the 

patient for last two days. Further details on prevalence of 

traditional risk factors was elicited using questionnaire 

method. The details  included  information on h/o 

cardiovascular disease /events, diabetes, any other chronic 

communicable or non-communicable disease.

Data collection : 

Study unit was medicine ward both male and female at Dr 

RPGMC Tanda as admitted patients were included in the 

study. All the medicine wards were visited all days a week for 

1 year starting from start of study period from September 

2015 to September 2016. 

Interview : 

At medicine ward the patient and the attendant was 

interviewed face to face after explaining the study and its 

purpose and also after obtaining a written consent in hindi 

using a structured pilot tested interview based questionnaire 

for data collection. 

STATISTICAL ANALYSIS:

Data was entered into an electronic database for statistical 

analysis (SPSS, VERSION 20.0). Data is presented as number 

(%) or mean (SD) as appropriate. Categorical variables were 

compared using the chi-square test or Fischer exact test. The 

p-value less than 0.05  was considered as statistically 

significant.

RESULTS

The present study was a hospital based study conducted at Dr 

RP Government Medical College Tanda. In all 120 patients 

were enrolled for the purpose of study.  Mean age of male and 

female patients was 62.53 ± 13.06 and 63.74 ± 14.37 years 

respectively.  Of the total 120 patients, 61 (50.8%) were 

between 61 – 80 years of age and 45 (37.5%) were in the age 

group of 41 – 60 years. 73 (60.8%) patients were males and the 

remaining 47 (39.2%) were females.

Table 1  shows distribution  of patients according to  blood 
pressure as per JNC 7 classification.65%  of patients in the 
present study had systolic blood pressure equal to and above 
140 mm Hg.The mean systolic blood pressure was  

146.83(±25.160 SD ) mm Hg.  The mean diastolic blood 
pressure was 86.11(±16.12 SD) mm Hg.

Table 1: Distribution of patients according to blood 
pressure as per JNC classification 

Table 2: Genderwise  distribution of patients according to 
random blood sugar

2*χ = chi square value; df= degree of freedom  

Table 2 shows distribution according to  random blood sugar 
among males and females. Nearly 61% males had  random 
blood glucose levels less than 140 mg/dl. On the other hand 
 39% females had random blood sugar  levels less than 140 
mg/dl. Similarly 66.7% males had random blood sugar  levels  
between  140 to 200  mg/dl. However the difference was not 
statistically significant  ( p value  0.141 ) . 

Table 3 : Distribution of ischemic and haemorrhagic 
stroke among males and females

2*χ = chi square value; df= degree of freedom  

Table 3 shows distribution of ischemic and haemorrhagic 
stroke among males and females.  Out of 73 males 59 had 
ischaemic stroke and remaining had haemorrhagic stroke. 
Out of 47 females, 35 presented with ischaemic stroke and 
only 12 had haemorrhagic. This difference   was not 
statistically significant   ( p value 0.410).  
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Systolic blood 
pressure 

(mm of Hg)

N (%) Diastolic blood 
pressure

 (mm of Hg)

N (%)

Normal 11(9.2) Normal 40(33.3)

Pre hypertension 31(25.8)  Pre hypertension 29(24.2)

Stage 1 HTN 39(32.5) Stage 1 HTN 21(17.5)

Stage 2 HTN 39(32.5) Stage 2 HTN 30(25)

Total 120(100) Total 120(100)

Random blood 
sugar levels 
(mg/dl)

Gender 

Male 
N (%)

Female 
N(%)

Total 
2χ df P-value

<140 51(60.7)  33(39.3)    84(100)    
3.911

2 .141

140-200 20(66.7) 10(33.3) 30(100)

>200 2(33.3)    
4(66.6)          

6(100)

Total 73(60.8) 47(39.2) 120(100)

Gender Radiological report type
2χ Df  P

Value

Ischaemic Haemorrhagic Total

Male 59(80.8%) 14(19.2%) 73(100%) .680 1 .410

Female 35(74.5%) 12(25.5%) 47(100%)

Total 94(78.3%) 26(21.7%) 120
(100%)

Table 4: Gender wise distribution of patients according to pattern of smoking  and alcohol  consumption

Gender Never smoked N(%) Past smoker  N(%) Current smoker  N(%) χ2 Df P value

Bidis Cigarettes Others

Male (73) 22(30.14) 15(20.54) 48 8 2 29.51             2  .000

Female (47) 38(80.85) 2(4.25) 8                                                0 1

Never consumed 
alcohol N(%)

Past consumer
 N(%) 

Current consumer N(%) χ2 Df P value

Whiskey Desi Rum

Male (73) 21( 28.76) 8(10.95) 27 35 13 52.072 2 .000

Female (47) 45(95.74) 1(2.12) 0 1 1
2*χ = chi square value; df= degree of freedom 



Table 4 shows gender wise  distribution of patients according 
to pattern of smoking. It is seen that out of total 73 male 
patients, 22 never smoked. 15 of 73  left smoking more than 
one year back.  Among those who were  current smokers , 
smoked bidi mostly followed by cigarettes . The remaining 
ones smoked other forms.  Among females nearly 81% never 
smoked and 4% are past smokers. Also among those who are 
current smokers, smoke bidi mostly. This difference in pattern 
of smoking differs significantly between males and females  ( 
p value 0.000).   

It is seen that out of total 73 male patients, 21 never consumed 
alcohol. 8 of 73  left alcohol more than one year back.  Among 
those who are  current consumers  , consumed desi mostly 
followed by whiskey  . The remaining ones consumed   rum. 
No female consumed whiskey.  Also patients consumed more 
than one type of drink.This difference in pattern of  alcohol 
consumption differs significantly between males and females 
( p value 0.000).   

DISCUSSION 
The mean age of our study population was  63.01  (±13.541 
SD) years. In a study on Recent Heavy Drinking of Alcohol and 
Embolic Stroke by Matti  Hillbom  the mean age  of cases was  
44±10 years  and controls was 44±13 years.  According  to 
mean age our study is similar to study by Stergiou, María 
Cristina Zurru´, E. Mostofsky, Allan House. Our study differed 
from study by Hillbom ,  Bova et al  and Paganini-Hill. Most 
common type of stroke was ischemic in our study seen in 94 
(78.3%) patients. The second most common type was 
haemorrhagic in 26(21.7%) patients. )   A study on Risk 
Factors for Stroke in Middle-Aged Men in Goteborg, Sweden 
by  Per Harmsen out of total 141 stroke patients Subarachnoid 
hemorrhage was present in 13;Intracerebral hemorrhage in  
14, Cerebral infarction in 68 and Unspecified stroke in  46 
patients. 

A study by Allan House CT brain scans obtained in 112/113 
stroke patients. Severe events were reported by 3/12 (25%) of 
those with definite haemorrhagic strokes (as diagnosed by 
CT scan) and 24/101 (24%) of the remainder, where the CT 
scan showed an infarct or the scan was negative but the 
clinical diagnosis-was of definite or probable cerebral 
infarction.
 
Our results are similar to study by Harmsen and Allan House.

The present study  had 50% smokers. Out of those 35.8% were 
current smokers whereas 14.2% were those who had left 
smoking more than one year back. Bidi was most smoked type 
of cigarette. 

In a study by Bova et al, smokers were 52 (28.6%) in study 
Group (182) and in control group (194) were 48 (27.4%) and  
OR 1.22 (95% CI 0.77-1.92). In a study by Clayton 6076 
(66.0%) out of 9208 cases and   6380 (69.3%) out of 9208 
controls never smoked. On the other hand 1683 (18.3%) of 
cases and 1701 (18.5%) of controls were exsmokers. In the 
same study 1449 (15.7%) of cases and 1127 (12.2%) of 
controls were current smokers.  In a study by Grau   <20 
Cigarettes/d were smoked by 19 /197among patients and  17 
/197 among control subjects with OR 1.3 (95% CI 0.63-2.5) 
and (p value .52). Similarly  ≥20 Cigarettes/d were smoked by 
29 /197 among patients and 19 /197 among control subjects (p 
value.12). Former smoking  in the same study was present in 
27 /197 patients and  29 /197 control subjects  (p value .88). 
The results were not statistically significant. In a study by  
Matti Hillbom  current smoking was present in 113 (53%) 
cases and 100 (36% ) controls. In a study on Precipitants of 
Brain Infarction Roles of Preceding Infection/Inflammation 
and Recent Psychological Stress by   Macko smoking was 
present in 16% of stroke patients and in 28% of controls. 
According to a study by Ann M. Malarcher  48.0 %of  cases 
and 29.8 %  of controls were current smokers. The difference 
between two groups was significant (p value<0.01). In a 
multicenter case-crossover study by E. Mostofsky  28% cases 
and  52% controls never smoked. On the other hand 50% of 

cases and 39% of controls were former smokers. In the same 
study 22% of cases and10% of controls were current smokers.  
The results of our study were similar to study by Matti Hillbom.

55 % of patients in our study had never consumed alcohol. Out 
of the remaining 37.5% were current consumers and 7.5% 
were past consumers.   Desi type was consumed mostly. 
Second most common type of drink consumed was Whiskey. 
14 patients consumed rum more than other drinks. In a study 
by Grau high intake of alcohol i .e more than the equivalent of 
50 g of pure alcohol daily was consumed by 38 /193cases and 
33 /197 controls with OR 1.2 (0.71-2.0). The difference was not 
statistically significant (Pvalue .50) .Intake of > 40 g ethanol 
within the 24 hours preceding the onset of illness increased 
the risk for acute brain infarction both among men (P < .001) 
and women (P < .01) independently from other risk factors in 
a study on lifestyle-associated risk factors for acute brain 
infarction among persons of working age byHaapaniemi H.
Moderate (151 through 300 g) and heavy (.300 g) alcohol 
intake during the preceding week significantly (P<0.001) 
increased the risk of brain infarction in a study by Hillbom et 
al. The adjusted RRs were 3.61 (95% CI 1.67 to 7.79) and 3.74 
(95% CI 1.61 to 8.72) respectively. Heavy drinking was the 
most significant risk factor, but neither former heavy drinking 
(adjusted RR 0.96, 95% CI 0.37 to 2.54) nor recent light 
drinking (adjusted RR 0.98, 95% CI 0.43 to 2.27) increased the 
risk. Moderate (adjusted RR 3.67, 95% CI 1.19 to 11.3) and 
heavy (adjusted RR 3.43, 95% CI 1.04 to 11.3) alcohol intake 
during the preceding week significantly (P< 0.05) increased 
the risk. Moderate and heavy alcohol intake (.40 g) within the 
preceding 24 hours before the onset of stroke also 
significantly (P value 0.01) increased the risk (adjusted RR 
3.49, 95% CI 1.47 to 8.28).  The results of our study differed 
from other studies. 

CONCLUSION :
Ischaemic stroke was more common  than haemorrhagic 
amongst both males and females.More than 60%  of patients 
in the present study had systolic blood pressure equal to and 
above 140 mm Hg. Hypertension is thus an important risk 
factor for stroke. The pattern of smoking and  alcohol 
consumption differed significantly between males and 
females   who had stroke and majority of the females were non 
smokers and did not consume alcohol.  Both of these risk 
factors were more significant among males.
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