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ABSTRACT

Background: Smoking can induce cancer, stroke, and heart disease and also has been reported to cause periodontal
disease, gastric ulcer, sudden infant death syndrome, and metabolic syndrome. Objectives: The objective is to study and
compare alterations of lipid profile among smokers and non-smokers in different age groups. Materials and Methods: One
hundred participants were studied at JA Group of Hospitals and GR Medical College, Gwalior, from June 2014 to October
2015 after dividing them into Group A (n = 50, non-smokers) and Group B (n = 50, smokers). Lipid profile including
total cholesterol (TC), triglycerides (TGs), low-density lipoproteins (LDLs), high-density lipoproteins (HDLs), and HDL/
TC ratio was estimated. Results: The mean age of participants in Group A and Group B was 34.56 + 12.12 and 36.45
+ 62.22 years, respectively. TC, TG, and LDL were higher in Group B compared to Group A, whereas HDL and HDL/TC
ratio were lower in Group B compared to Group A across all age groups. Conclusion: Significantly higher serum level of
TC, TG, LDL, and very LDL with lower level of HDL suggests that smoking is associated with dyslipidemia. Dyslipidemia
is an independent risk factor for vascular diseases, so it can be used as a biomarker to identify smokers at risk.
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INTRODUCTION

In Indian population, cigarette smoking occurs in later age
as compared to the western population. Reports have shown
that the third decade of life has the maximum number of
Indian smokers. Globally, for premature deaths, tobacco
smoking is reported to be the most common preventable
cause.!!]

As per the recent reports in the year 2010, around 120
million Indian people smoked, which made India at the
second place after China in the most number of smokers.*?!
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The most common form of tobacco smoking among Indian
population is in the form of bidis which is made from tendu
leaf.™

Reports from 2010 showed that, in the same year, 1 million
deaths were due to smoking only which comprises 10% of
the death in India. Of this, 70% death occurred at the age of
30-69 years.™

Smoking cigarette is considered as the risk factor for
coronary heart disease (CHD) as compared to non-smokers.
The possible reason for this association is may be due to
altered blood coagulability, decreased fibrinolysis, impaired
integrity of the arterial wall, and changes in the blood lipid
and lipoprotein concentrations.?!

In India, female smokers are few, and hence, this study
comprises only adult male smokers. In the present study, we
tried to study and compare alterations of lipid profile among
smokers and non-smokers in different age groups.
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MATERIALS AND METHODS

The present study was performed in 100 participants attending
JA Group of Hospitals and GR Medical College, Gwalior,
from June 2014 to October 2015. Participants were divided
into Group A (n = 50, non-smokers) and Group B (n = 50,
smokers).

Ethical clearance was obtained from the Institutional Ethical
Committee before starting the study.

Those participants who never smoked and were non-obese
and healthy were included in Group A, whereas those on diet
restriction and on any drugs known to alter lipid profile, for
example, beta-blockers, thiazides, and statins and those with
ischemic heart disease (IHD), hypertension, or any systemic
disease which may alter lipid metabolism were excluded
from Group A. In Group B, participants who were non-obese
healthy and were present smoker (1 to >20 bidis or cigarette/
day) were included in the study.

Both cigarette smokers and bidi smokers were included in
the study. The variables including total cholesterol (TC),
triglycerides (TGs), low-density lipoproteins (LDLs),
high-density lipoproteins (HDLs), and HDL/TC ratio were
estimated.

The blood samples for analysis were taken at least after
minimum of 12 h of complete fasting. The participants were
asked to have a light, fat-free diet on the day before sampling.
The venipuncture was done in the cubital fossa, and tourniquet
was used but was released just before sampling to avoid
artifactual increase in the concentration of serum lipids.

About 10 ml blood was drawn using perfectly dry and sterile
disposable syringes. The serum was separated within 2 h of
collection to prevent artifactual changes in the concentration
of HDL. The samples were analyzed the same day or within
48 h.

All the data analysis was performed using IBM SPSS ver.
20 software. The mean levels of various variables were
correlated with basal reference for normal individuals.
Relevant statistical methods such as Student’s -test and
whenever required Mann—Whitney test were used to see the
significance of difference in mean values between groups
and to know their correlation between inter- and intra-group
variations.

RESULTS

The mean age of participants in Group A and Group B
was 34.56 + 12.12 and 36.45 + 62.22 years, respectively.
Maximum patients in Group A belong to 21-30 (n=17) years
whereas in Group B 31-50 (n=30) was the most common
age group. The mean TC, TG, LDL, and HDL in smokers

and non-smokers were 202.2 + 26.7 versus 162.2 +22.2 (P <
0.001), 195.2 £46.3 versus 145.1 £24.1 (P <0.001), 128.0 +
28.3 versus 92.5+20.9 (P <0.001), and 34.2 + 5 versus 42.2
+4.6 (P <0.001) mg/dl, respectively [Table 1 and Figure 1].

DISCUSSION

Tobacco smoke contains many toxic compounds and
free radicals which can alter body metabolic pathways
significantly.[¥) Inhalation of such smoke regularly for
long time can aggravate the situation and lead to serious
health hazards.”? The mean TC value in smokers was 202.2
+ 26.7 mg/dL, whereas in non-smokers, it was 162.2 +
22.2 mg/dL (P<0.001). In smokers of age group 31-40 years,
the mean TC was 189.2 mg/dL, while in controls, it was
172.4 mg/dL. The mean TC was 214.9 mg/dL in smokers of
age group 41-50 years, while it was 161.1 mg/dL in controls.
The association of an increased TC value with smoking
was noticed when smokers were compared with controls of
similar age group.

Table 1: Comparing lipid levels among study cohort

Age Groups TC TG LDL HDL

group

21-30 A 152.6£11.6 142.3+29.5 80.3£9.7  41.9+4.6
B 179.2£17.2 186.6+44.2 103.8£23.1 40.6£5.5

3140 A 146.0£17.6 146.0£17.6  97.6+15.8 45.843.3
B 189.3£27.0 186.4+47.1 119.8¢27.2 32.9+3.3

41-50 A 161.1£29.4  138423.3  100.2+£28.0 41.0+4.6
B 21494214 202.4+50.2 141.4+24.8 34.1+4.3

>50 A 170.5422.6  167.54£3.7  98.5£23.8  38.3£3.5
B 212.34£23.0 204.3+24.0 140.8423.2 30.8+3.1

Data are expressed as mean+SD, TC: Total cholesterol,

TG: Triglyceride, LDL: Low-density lipoprotein, HDL

TC: High-density lipoprotein-to-total cholesterol ratio, SD: Standard
deviation
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Figure 1: High-density lipoprotein cholesterol/total cholesterol
ratio among study cohort
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These findings are in accordance with those of Muscat ez al.l®!
and Neeki ef al.”! Increased cholesterol levels and CHD are
observed in cigarette smokers.!'” According to Zamir et al.,!'!
nicotine causes increase in cholesterol levels. Our findings
are in accordance with the work of Rustogi ef al.l'?! As serum
HDL level decreases, reverse cholesterol transport also
decreases. Due to this, cholesterol deposition in peripheral
tissue increases.!'’! The mean HDL value in smokers was
342 £ 5.1 mg/dL, whereas in non-smokers, it was 42.2
+ 4.6 mg/dL (P < 0.001). A similar study by Joshi et al. who
studied 50 smokers and compared their lipid profile with 50
healthy participants reported that the mean HDL-C in non-
smokers and smokers was 53.58 + 9.87 and 47.32 + 6.90,
respectively (P < 0.002).1"1 This finding is similar to study
done by Neki who reported that there is a fall in HDL-C level
by 3-5 mg/dl in smokers. The fall in estrogen level that occurs
due to smoking further results in decreased HDL-C.”!In the
present study, 9 smokers in the age group of 21-30 years
had mean HDL-C of 39.9 mg/dL while 17 controls showed
a value of 41.9 mg/dL. Age-related decrease was observed
with advancing age group probably due to increase in the
duration of smoking. Smokers in 3140 years of age had
mean HDL value of 32.8 mg/dL, which was low compared
to controls of same age group 45.8 mg/dL. In the age group
of 41-50 and >50 years, the smokers had mean HDL-C of
34.0 mg/dL and 30.9 mg/dL (12 persons), respectively, while
in controls of the same age group, it was 41.0 mg/dL (14
persons) and 38.2 mg/dL, respectively. These findings are in
conformity with the work of Zamir et al."'"! Direct relationship
of smoking toward CHD has been mentioned by Padmavathi
et al.,">' who described that increase in HDL level by 1 mg/
dL was associated with decrease in the risk of CHD by 3%. In
the present study, LDL levels were also increased in smokers
than non-smokers and are in agreement with results of
Kesaneimi and Grundy."'® The mean LDL levels in smokers
were 128.0 + 28.3 mg/dL when compared to non-smokers
92.5 + 20.9 mg/dL (P < 0.001). These observations are also
similar to those of Rustogi et al.'? Tt has been described that
nicotine contained in cigarette increased the circulatory pool
of atherogenic LDL through accelerated transfer of lipids
from HDL and impaired clearance of LDL from plasma
compartment, and hence, LDL-C in the arterial wall increased.
[17.18] The results show that smoking influences the lipid profile
negatively, hence causing dyslipidemia in smokers. Smoking
results in increase in oxidized LDL-C level which plays a key
role in the development of atherosclerosis and also raising the
cardiovascular disease risk.” Therefore, it could be probably
deduced that smoking is very dangerous to health and should
be discouraged. LDL-C level in this study showed increasing
trend with increasing age; however, LDL values in 40-50
and >50 age group were almost same. In the present study,
mean TG levels in smokers were 195.2 = 46.3 mg/dL when
compared to non-smokers 145.1 = 24.1 mg/dL (P < 0.001).
These findings are similar to those observed by Wynder
et al.™ and Rustogi et al.l'?! Recent studies have suggested
that triglyceride levels are the most important factor leading

to CHD.["¥I The reduced lipoprotein lipase activity in smokers
as observed by Freeman efal” may explain impaired
triglyceride metabolism and higher triglyceride levels. The
present study findings are also in accordance with studies
done by Sharma ef al.,*' Mouhamed ef a/.,’” and Fariduddin
et al.?? Several studies which have evaluated the risk factor
for IHD have showed that reduced HDL-C-to-TC ratio
is a very important risk factor. The present study showed
a significant reduction in the HDL/TC ratio compared to
those of control. Sonagra et al. studied 70 participants for
lipid profile and reported that mean serum TC, serum TG,
serum LDL, and serum very LDL were significantly higher
while serum HDL-C was significantly lower in cases when
compared with controls (P < 0.05).I'"¥ Smoking is also an
independent and modifiable risk factor for the development
of pulmonary diseases, cancers, cerebrovascular diseases,
peripheral vascular diseases, etc. Risk of occurrence of
these complications is directly proportional to the amount
of smoking.”® Therefore, smokers should be counseled
regarding health hazard to them as well as to people around
them who become victims due to passive smoking. They
should be encouraged to quit smoking and adopt healthy
lifestyle to reduce the risk of developing health-related
problems.*

In limitations, small sample size and unblinding nature of the
study were important; an element of observer bias may have
occurred. Large population studies should be conducted to
confirm the results.

CONCLUSION

The increase in TC, TG, and LDL was noted in all age groups
with a history of smoking, whereas HDL showed an inverse
relationship. Healthy smokers were found to be at risk of
IHD due to these above changes. The observed values were
in concordance with studies done in India and abroad. The
alteration of lipid profile in smokers has raised serious medical
concern with respect to atherogenic risk and recommendation
for counseling the smokers to quit smoking, and routine
evaluation of serum lipid profile has been suggested.
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