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  ABSTRACT 
Background 
Stroke causes death and disability, has an emotional and 
economic impact on patients, families, and society. The 
present study was undertaken to compare the serum lipids 
levels in adult male smokers and nonsmoker stroke patients. 
 
Material and methods 
The participants were selected from indoor medicine units 
of Dhaka Medical College and Hospital, Dhaka, 
Bangladesh. A total number of 105 stroke patients age >20 
years were selected, of whom, 30 were non-smokers and 75 
were smokers. 
 
Results 
TC, TG, LDL-C is significantly higher in the smoker stroke 
patients comparing non-smokers. Serum HDL is 
significantly higher in non-smokers. 
 
Conclusion 
Serum lipid profile is altered in smokers, which increases 
the risk of stroke and other cardiovascular disorders, so 
intense awareness program about adverse health events of 
smoking should be considered by all means including the 
social media campaign and implementation of its 
importance to the curriculum. 
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Introduction 
Stroke causes death and disability, has an emotional and 
economic impact on patients, families, and society. The 
present study was undertaken to compare the serum lipids 
levels in adult male smokers and nonsmoker stroke patients. 
It is the major cause of hospitalization; prolong disability 
and mortality in many populations. It is estimated that 
stroke affects 33 million individuals worldwide each year 
and developing countries are the hotspot; comprising two-
thirds of it. [1] Smoking is a leading cause of coronary heart 
disorders, atherosclerosis, and stroke. Smoking changes rate 
pressure product (RPP), heart rate and alters lipid profile. 
[2, 3] Beedis are especially popular amongst rural and lower 
income group. In June 2005, the anti-smoking law was 
launched in Bangladesh. In spite of that, smoking is a 
common problem and a major health problem associated 
with morbidity and mortality. Plasma lipoprotein 
metabolism is strongly influenced by cigarette smoking. [4] 
Smoking increases serum cholesterol, triglycerides (TG), 
very low density lipoprotein cholesterol (VLDL), and low 
density lipoprotein cholesterol (LDL-C) and lower serum 
concentrations of high density lipoprotein cholesterol 
(HDL-C) and apolipoprotein AI as compared to 
nonsmokers. Increased serum cholesterol in smokers 
increases the risk by 9%. Furthermore, the dose-response 
effect of smoking on serum cholesterol concentration 
suggests a gradient of increased absolute risk of coronary 
artery disease between light and heavy smokers. [5] 
smoking causes oxidation of LDL particles, increases 
triglycerides and a decrease of HDL-C, mostly due to HDL, 
subfraction diminution. [6] Cigarette smoking also causes 
reduced circulation by narrowing the blood vessels and 
development of a peripheral vascular disease. 
The present study was undertaken to compare the serum 
lipids levels in adult male smokers and nonsmoker stroke 
patients in a tertiary care hospital in Bangladesh. 
 
Material and methods 
Study Period 
The present study was undertaken in the Dhaka Medical 
College and Hospital, Dhaka, Bangladesh, during the period 
of 2012 – 2014. 
 
Study design and the participants  
Patients from indoor medicine units of Dhaka Medical 
College and Hospital, Dhaka, Bangladesh were selected for 
this study. A total number of 105 stroke patients age >20 
years were divided into two groups; group A consisting of 
30 non-smokers and group B, 75 smokers (smoking>5 
years). Smoking history was recorded on a data collection 
sheet. Prior to the experiment, the aims and objectives were 
explained to the subjects. Written consent was taken from 
each of the participants. A detailed history of each subject 
including smoking history was obtained by using a pre-
tested questionnaire. 

 Response Rate 
Out of 120 participants, 105 were selected by interview and 
filled the questionnaire correctly giving an overall response 
rate of 87.5% 
 
Questionnaire design 
A questionnaire was developed to collect the 
sociodemographic details and smoking habit by consulting 
a panel of experts in the relevant field, Dhaka Medical 
College and Hospital. Unique study identification number 
was used to maintain the confidentiality. 
 
Data collection 
Serum lipids samples were collected after a fasting period 
of 10–14 hours were sent to the clinical laboratory of Dhaka 
Medical College and Hospital, Dhaka, Bangladesh. Serum 
total cholesterol and triglyceride were assayed 
enzymatically, using a cholesterol kit. Cholesterol Reagent 
was used to measure cholesterol concentration by a timed-
endpoint method. [7] LDL cholesterol in serum was 
measured with a kit by a homogeneous method. [8] 
HDL cholesterol in serum was measured with a diagnostic 
test kit by enzymatic clearance assay. The triglycerides in 
serum were measured with a triglycerides Group Policy 
(GPO) reagent kit. Triglycerides GPO reagent was used to 
measure the triglycerides concentration by a timed-endpoint 
method. [9] 
  
Inclusion criteria 
Adult male stroke patients, age over 20 years and smoking 
ten or more cigarettes per day for more than 5 years were 
included in the study. Smokeless tobacco (any form) users 
for more than 5 years also set up as inclusion criteria. 
  
Exclusion criteria 
Individuals who were unable to give history properly or no 
responsible attendant was found, were excluded. Patient 
with history of head injury, intra cerebral space occupying 
lesion were set up as exclusion criteria. Alcoholics were 
also excluded to avoid study bias. 
 
Sample size calculation 
In a pilot study done prior to the original study showed the 
HDL-C level among 10 participants as mean 0.9± SD0.1 
[smokers], 0.7±0.03 [non- smokers]. Required sample size 
was 10 for smokers and 20 for the non-smokers, but we had 
taken 30 and 75. [10] 
 
Outcome variable 
Outcome variables were serum lipid profile parameters -
total cholesterol, triglyceride LDL-C, and HDL-C. 
  
Explanatory variables 
The demographic factors were defined at the individual 
level. Factors at individual level were age, gender etc. 
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Ethical committee approval 
The present study was approved by the Institutional ethical 
committee. Informed consent was obtained from the 
participants. This research is performed in accordance with 
the latest version of the Declaration of Helsinki. 
 
Data management and statistical analysis 
Collected data were checked, verified, for consistency to 
reduce error. Data were analyzed by Statistical Package for 
the Social Sciences (SPSS) for Windows Version 17.0 
(SPSS Inc; Chicago, IL, USA). Student’s t-test was 
performed to examine the association between different 
variables. P < 0.05 is considered as statistically significant.  
 
Results 
In the present study, most of the subjects smoked the 
cigarette (97.3%) followed by Beedi (2.7%). Mean duration 
of smoking was 13.01± 6.52 years. Mean per day smoked 
was 14.59± 6.87 SD sticks. 
The age of smoker stroke patient was 62.61±15.803 years 
(mean±SD). According to the residence, urban (53.3%), 
rural (20.0%) and slum (26.7%). The level of education was 
primary (28.0%), secondary (40.0%), higher education 
(20.0%), illiterate (5.3%), others (6.7%). The major 
occupations were business (12.0%), labour (12.0%), farmer 
(53.3%), housewife (1.3%) and service (21.3%). Amongst 
the smokers, 97.3% consumed cigarette, remaining 2.7% 
consumed beedi.  
 
Table 1: Serum lipid profile amongst smoker and non 
smoker stroke patients (mean±SD) 
 

 

Total 
cholesterol 

 

Triglyceride 
 

LDL-C 
 

HDL-C 
 

Group A 
(Nonsmoker) 
N=30 

5.201±0.52 0.621±0.11 2.4137±0.31 0.9713±0.11 

Group B 
(Smoker)  
N=75 

7.21±1.43 3.7532±1.35 4.065±0.13 0.7065±0.03 

P Value 0.020* 0.002† 0.001† 0.002† 
*P<0.05  †P<0.01 
 
Table 1 expedites that TC, TG and LDL C is significantly 
higher in the smoker stroke patients comparing non 
smokers. Serum HDL is significantly higher in non 
smokers. 
 
Discussion 
Smoking is considered as a major risk factor for SAH (Sub- 
arachnoid Hemorrhage) with a relative risk about 3 and for 
cerebral infarction relative risk about 2.0. Sustained risk of 
stroke is observed even after quitting smoking habit and 
passive smokers are worst affected. [11, 12] 
 

 
Figure 1: lipid profile among smokers and non smokers 
 
In the present study, we found that smokers had a 
significantly higher level of serum total cholesterol, 
triglyceride and LDL-C level and significantly lower HDL-
C level compared with nonsmokers. These changes may be 
due to the absorption of nicotine causing lipolysis and 
release of free fatty acids (FFA) into the bloodstream. This 
pathway involves activation of adenyl cyclase in adipose 
tissue and secretion of catecholamines, mainly due to 
nicotine stimulation. These increased FFA in liver give rise 
to increased hepatic Triglyceride and VLDL synthesis, thus 
increasing the concentration of Triglyceride and VLDL-C 
in blood and hence increased TGL.  [13] Our findings 
corroborate with the previous researchers, where smoking 
causes a decrease of HDL-C levels and an increase of total 
cholesterol, triglyceride, and LDL-C levels. [4,14, 15] 
People with high blood cholesterol have and increased risk 
for stroke. Also, it appears that low HDL-C is a potential 
risk factor for stroke in men. [11] 
Cigarette smoking is a leading cause of inflammation, 
thrombosis, and oxidation of LDL. [16] We found that LDL 
levels were more than the desired level in both types of 
stroke, similar with earlier works by Dey et al. [17] 
 
Conclusion 
Abnormalities in lipid profile are directly correlated with 
smoking in this study. Further studies are required to 
establish the comparison of other biochemical parameters. 
So our research outcome is a clear message for the 
policymakers to amend a firm law to prohibit smoking in 
the public places, to reduce the passive smokers in the 
community. Intense awareness program needs to be 
implemented through all means including the social media 
campaign and the implementation of its importance to the 
curriculum. 
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