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Effect of Cigarette Smoking on HDL-C in Adolescent
L Afrin”, MR Rahman?, R Sultana?, MR Amin#*

Abstract

This case control study, done in the Department of
Physiology, Dhaka Medical College from January
2005 to December 2005 to evaluate the effect of
smoking on serum HDL-C, included 80 male
subjects with age range 12 — 19 years. Among them
60 were case and 20 were healthy nonsmoker control.
Cases were divided into three subgroups based on
consumption of sticks per week [mild (Group-I) <19,
moderate (Group-II) 20-59, heavy (Group-III) > 60)].
Serum HDL-C was measured and compared between
case and control and among the subgroups. Mean =
SD of HDL-C level was 31.72+ 8.99 mg/dL &
55.60+ 6.81 mg/dL in case & control respectively.
Serum HDL-C was significantly lower (p< 0.001) in

Introduction

Smoking is considered as an important risk factor
in the development of atherosclerosis and
cardiovascular diseases and it is one of the main
avoidable causes of death in the world.! Smoking
is most likely to begin during adolescence and it is
commonly reported that children smoke their first
cigarette while attending primary school. In
developed countries there are more female than
male smokers among adolescents while the rate of
smoking initiation is higher too for female

but in most developing countries there is still a
higher prevalence of male smokers.?

It has been observed that start of even modest
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case than control. Mean = SD of HDL-C level in the
subgroups were 33.95 + 8.77 mg/dl, 31.50 = 8.22 &
29.70 = 9.84. But no significant difference was
observed among the subgroups. Negative correlation
was observed between serum HDL-C with number of
stick consumption. From the study it can be
concluded that cigarette smoking in adolescent is
associated with low level of cardio protective
lipoprotein HDL-C and low trend is related with
increased consumption of cigarette, which might lead
to occurrence of several coronary artery diseases.
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cigarette smoking during adolescence and early
adulthood adversely alters the serum lipid and
lipoprotein levels.®® Several studies also have
shown that there is a dose response relationship
between the numbers of cigarette smoked and
change in serum lipid and lipoprotein levels.*'?

Nicotine, which is one of the major components of
cigarette may increase the risk of atherosclerotic
vascular disease by affecting lipid metabolism,
coagulation, hemodynamic status, or all three.!314

Lee et al. and Sirisali et al. suggested that nicotine,
which is the main pharmacologically active
component of cigarette, stimulates sympathetic
nerve activity and causes release of
catecholamines leading to lypolysis, which
increases the plasma concentration of free fatty
acids and decreases plasma HDL cholesterol
(HDL-C) fraction.!041

Lipid and lipoprotein studies generally
emphasize positive relationship of total
cholesterol, low density lipoprotein cholesterol
(LDL-C), very low density lipoprotein (VLDL)
and triglyceride with the risk of coronary heart
disease. The higher the concentration of any one
of these blood lipids, the greater the risk of
coronary heart disease. On the other hand, the
HDL-C appears to have an inverse relation to the
risk of coronary heart disease, the lower their




concentration the greater the risk of coronary
heart disease.'> Kavey observed that, HDL-C
levels decrease significantly with exposure to
cigarette smoking.!® Similarly, Morrison et al.,
Orchard et al., Freedman et al., Craig et al., and
Ghannem et al. also observed a lower HDL-C
level in adolescent cigarette smokers.}4517.18

Cigarette smoking is a common and major public
health problem associated with morbidity and
mortality in Bangladesh. The prevalence of
cigarette smoking is alarmingly high among high
school students. Although many works have been
done relating smoking and HDL-C levels, those
were mainly done on adult subjects and no such
work has yet been carried out among adolescent
male smokers in our country. So, the present
study has been undertaken to know the effect of
cigarette smoking on HDL-C level in adolescent
male smokers.

Materials and methods

This case-control study was conducted in the
Department of Physiology of Dhaka Medical
College during the period of January 2005 to
December 2005. Total 80 adolescent male, age
ranged from 12 -19 years were selected. Out of
them 60 were smoker designated as case and 20
were healthy nonsmoker subjects designated as
control. The case group was again divided into
three subgroups namely group L, II and III on the
basis of cigarette consumption per week. Subjects
who smoked 1-19 cigarettes per week were
grouped as group I (mild). Who smoked 20-59 per
week and more than 60 per week were grouped as
group II (moderate) and III (heavy) respectively.
All the subjects were selected on the basis of
predetermined inclusion and exclusion criteria.
Subjects who had smoked for at least one year,
were free of certain diseases like diabetes mellitus,
nephritic syndrome, thyroid disorder and had no
history of taking lipid lowering drugs were
considered as case. Control subjects were selected
who had never smoked and free of diseases or
had no history of taking drugs which could affect
lipid metabolism. After explaining the nature and
benefit of the study, informed written consent
were taken from each of the participating study
subjects. Relevant history and clinical findings
were recorded in a preformed data sheet. With all
aseptic precautions 5 ml venous blood was
collected from the study subjects after 12 hours of
fast. Serum was collected from the clotted blood

after centrifugation. Serum HDL-C was measured
by chemistry auto analyzer (Hitachi 9002). Data
were expressed as mean = SD and analyzed by
SPSS version 12.0 for windows. Unpaired t-test
and Bonferroni test were done to determine the
test of significance. To determine correlation
coefficient and level of significance Pearson’s
correlation test was done.

Results

All the study subjects were male adolescent of
same social class. Table-I shows the age, BMI and
HDL-C distribution & comparison between case
and control. No statistical significant difference
(p>0.05) was observed regarding age and BMI. On
the other hand Mean + SD of HDL-C in case and
control were 31.72 + 8.99 and 55.60 + 6.81
respectively. The difference was statistically
significant (p<0.001).

Table
Mean + SD of Age, BMI & HDL-C
of case & control

Variable Case (n=60)  Control (n=20) t-value p value

Age (years) 16.82+1.75 16.35+1.98 0.99 >0.05
(12-19) (12-19)

BMI (Kg/m?) 19.92 +2.58 19.52 £ 1.62 0.64 >0.05

(1522-2941) (16.36-23.23)

HDL-C (mg/dL) 3172 £8.99
(15-50)

55.60 + 6.81 -1087  <0.001
(37 - 60)

Parenthesis shows range
Unpaired t-test was done

Serum HDL-C was also measured and compared
within the groups of case. Mean + SD of HDL-C in
group I, I and III were 33.95 + 8.77, 31.50 + 8.22
and 29.70 + 9.84 respectively. No significant
difference (p>0.05) was found among the
subgroups.

Weak negative correlation (r = - 0.273) was
observed between serum HDL-C levels with the
number of stick consumption per week p<0.05.

Discussion

The aim of the study was to evaluate the effect of
smoking on HDL-C, one of the most important
cardio protective markers, in adolescents and to
identify the possible modifiable risk factors for
development of atherosclerotic changes in early
age. We have measured HDL-C in 60 smokers and
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20 healthy non smokers controls of same
socioeconomic class. The plasma HDL-C was
found to be significantly lower in cases compared
to control. This finding is in line with the studies
conducted by Morrison et al., Orchard et al.,
Webber et al., Glueck et al.,, Halfon, Green and
Heiss, Craig et al., and Ghannem et al.135617-19

Comparisons of serum HDL-C among the three
subgroups of cases were done. No significant
difference was found, though HDL-C values were
lower in the group who consumed more number
of cigarettes than those who consumed less. We
also correlated number of cigarette consumption
with serum HDL-C in cases which revealed weak
negative correlation. These findings partly
support the dose response relationship between
alterations in HDL-C with number of cigarette.
Similar results were documented by Muscat,
Sirisali and Lee.®1%11 Though Coelho differs with
these findings.?’

From above facts and findings it can be concluded
that adolescence smoking might have adverse
impact on HDL-C level which may lead to the
development of atherosclerotic diseases in the
long run and smoking might have causal relation
with all sorts of adverse cardivascular events
which needs to be explored.
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