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Abstract

Cigarette smoking is one of the major modifiable and environmental risk fac-
tors which can alter the lipid profile that leads to the progression of atheros-
clerosis and cardiovascular diseases. The aim of the current study is to ex-
plore the association of cigarette smoking with Hyperlipidemia in male indi-
viduals. A cross-sectional study was carried out from March 2017 to August
2018 in Xuzhou, Jiangsu, China. A total of 1561 male individuals were enrolled
in the study with a mean age (years) of 55.33 £ 14.41. We collected data on
demographic, anthropometric and lifestyle indices. Total cholesterol (TC),
triglyceride (TGL), and high-density lipoprotein cholesterol (HDL-C) were
determined by the enzymatic colorimetric method. The mean level of serum
TC, TG, and HDL-C were 4.85 + 0.91, 1.69 + 1.45 and 1.27 + 0.32 mmol/L
respectively. We found that age, body mass index, pack-years, marital status,
annual household income, alcohol consumption, smoking status, education
level, and occupational status have significant association with Hyperlipidemia.
Adjusted multiple logistic regressions showed that in old age, smoking beha-
vior can significantly increase the risk of Hyperlipidemia. With an increase
in pack-years, a significant increase is found only in TC while decreasing
trend noticed in HDL-C level. Current smokers showed a significant increase
in the risk of Hyperlipidemia compared to those who never smoked while
smoking cessation decreases the risk of Hyperlipidemia. This study concluded
that cigarette smoking along with increased age and pack-years can sig-
nificantly increase the risk of Hyperlipidemia that further leads to heart dis-
eases.
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1. Introduction

Hyperlipidemia, a condition in which the level of lipids in the blood becomes
abnormal, is characterized by the rise in total cholesterol (TC), low-density lipo-
protein cholesterol (LDL-C) and triglyceride (TG) while a decrease in high-den-
sity lipoprotein cholesterol (HDL-C). Globally, Hyperlipidemia is more preva-
lent among adults. For instance, in the United States, about 53% (105.3 million)
of adults have lipid abnormalities [1]. Studies showed that the overall prevalence
of Hyperlipidemia in China is 34.0%, whereas 35.1% and 26.3% in urban and rural
areas respectively [2]. Similar to changes in lifestyle, the prevalence of Hyperli-
pidemia is also increased over the recent decades in China [3]. A study from
2000 to 2001 by an International Collaborative Study of Cardiovascular Disease
in Asia, reported that combined prevalence of borderline Hyperlipidemia and
developed Hyperlipidemia in Chinese adults was 53.6% (aged 35 - 74 years) [4].
In Chinese, the prevalence of Hyperlipidemia in men is significantly higher than
women (41.9% in men and 32.5% in women) [2]. Therefore, it is expected that
the number of people with Hyperlipidemia will increase to 78 million in major
countries by 2022, of which, one-sixth of the overall cases will happen in China
(5] [6].

Hyperlipidemia is a major risk factor for cardiovascular disease (CVD) [7].
Globally, more than half of heart disease cases have been associated with Hyper-
lipidemia and more than 4 million deaths occur due to Hyperlipidemia every
year [8]. As reported previously, high triglycerides and LDL-C are independently
associated with the increased risk of coronary heart disease (CHD) [9] [10] [11].
Several prospective studies have concluded that the concentration of high-density
lipoprotein cholesterol (HDL-C) is inversely associated with coronary heart dis-
ease. Therefore, the low concentration of HDL-C is a well-known risk factor for
coronary heart disease [12]. Moreover, many epidemiological studies have shown
that a few modifiable risk factors such as smoking are a major contributor to
develop cardiovascular diseases (CVD).

China is one of the largest producers and consumers of tobacco in the world,
which account for 38% of overall tobacco consumption [13], and around one-
third of the world’s cigarettes are consumed in China [14]. According to 2010
China Global Adults Tobacco Survey (GATS), 53% of men at the age of 15 and
above are current smokers [15]. The rate of smoking in males aged > 40 years is
high in China [16]. Smoking can be triggered by many factors like age, race, gend-
er and lifestyle etc. [17] [18]. Similar to developed countries, different studies in
China suggested that individuals with a low educational level, income, and oc-

cupational status are more likely to smoke and less likely to quit smoking [19]
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[20] [21]. A pack-year is a clinical quantification of cigarette smoking used to
measure a person’s exposure to tobacco. This is used to assess their risk of de-
veloping diseases related to tobacco use. However, it is difficult to fully rely on
the assessment based on the pack-year due to the different nature of the packag-
ing by different companies [22].

Abnormal lipid profile has been associated with cigarette smoking. It is found
that smoking-induced a rise in the level of TC, TG and decrease the level of
HDL-C [23]. A study has shown that smoking elevates the level of TG and de-
creases the level of HDL-C in the blood of adult Chinese males and increases the
risk of Hyperlipidemia [24]. Smoking had found a significant risk factor of many
chronic diseases including cancer, lung diseases and CVD [25].

As previously mentioned, that the prevalence of smoking and Hyperlipidemia
is high among Chinese adults. Most of the previous studies have focused on the
combined association of smoking and alcohol consumption with lipid profile
was seen in both genders. However, their individual association not clearly ex-
plored. Therefore, our study showed the association of cigarette smoking and pack

years with Hyperlipidemia in male individuals in Xuzhou, Jiangsu-China.

2. Material and Methods
2.1. Study Design and Participants

We conducted a cross-sectional study from March 2017 to August 2018 in Xuz-
hou, in the north of Jiangsu province, China. A total of 3120 rural individuals
were scrutinized out of which 1561 rural residents were eligible and finalized for
the study through cluster random sampling from typical villages and towns of
Tongshan district in Xuzhou. A total of 617 subjects who were combine smokers
with alcohol consumption, 534 subjects who smoked occasionally, and 408 sub-
jects who were females were excluded (Figure 1). The selected residents from

the villages were mainly related to agriculture farming. The data was collected

Total scrutinized subjects
n=3120
[ Serning || |
Smokers + Alcohol consumption
(n=3120) ——
(n=617)
(n=2503) —— Occasional smokers (n = 534)
e Soconing] | |
n=1969) — Female smokers (n = 408)
Total finalized study subjects
Final i
pa
Figure 1. Flowchart of individual’s recruitment.
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from the respondents after taken written consent form. Study participants were
male individuals and were free of any chronic diseases such as CVD, kidney
failure, liver disease, gastric problem, infectious diseases, and cancer etc., and
were voluntarily agreed with the study protocol. The questionnaire and all the
tools used in this study were in Chinese language. The questionnaire used for
this study was newly constructed and validated through pilot testing after satis-
factory translation into English language. The questionnaire was then kept con-
fidential. The study was approved from the ethical board of Nanjing Medical

University.

2.2. Data Collection

The study subjects were interviewed face to face by trained research assistants
while using household questionnaires. Anthropometric, demographic and life-
style data were collected and recorded in the questionnaire. Information about
demographics was included age, income level, educational level, race, marital sta-
tus, family and personal history. Lifestyle parameters were included smoking sta-
tus and physical activity. We categorized smoking status into three groups, 1)
Never smokers: Subjects who never smoke a cigarette in their life; 2) Ever smokers:
Subjects who had quit smoking six months prior to the interview; 3) Current
smokers: subjects who smoke on a daily basis for more than six months. The in-
terviewers had filled and completed the questionnaires on the spot to avoid any

miss information.

2.3. Nutritional Status Assessment

Anthropometric information was included BMI, waist circumference (WC), hip
circumference (HC) and waist to hip ratio (WHR), calculated to determine the
nutritional status of the participants according to WHO criteria. Weight and
height of the individuals were measured by using a standard protocol. Individu-
als were instructed to remove footwear and heavy outfits. Weight was measured
by a standard digital scale to the nearest 0.1 kg. Height of the individuals was
taken using an elastic measuring tape to the nearest 0.1 cm. BMI was calculated
from weight and height values by using the formula; BMI = weight in kg/height
in m? [26] [27]. WC was measured around the navel point by using a flexible
measuring tape on the horizontal plane in a standing position. HC was measured
at the point at which circumference of the buttocks is maximum. Both mea-
surements were recorded to the nearest 0.1 cm. Waist to hip ratio was calculated

by dividing the mean of waist circumference on the hip circumference.

2.4. Serum Sample Collection

A fasting 5 ml blood was collected in EDTA tubes from the subjects and trans-
ferred to the laboratory of Occupational Medicine and Environmental Health,
School of Public Health, Nanjing Medical University. Serum was separated by
centrifugation for 10 minutes at 3000 rpm. The serum was then collected from

the tubes and transferred to serum cups. The serum was kept at —80°C for fur-
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ther analysis.

2.5. Lipid Profile

An automatic biochemical analyzer (HITACHI 7020, Japan) was used for the
determination of lipid profile including TC, TG and HDL-C. Serum TC was de-
termined by using the enzymatic colorimetric method. At first enzyme choles-
terol esterase hydrolyzed the sample into cholesterol and fatty acids and then to
hydrogen peroxide by enzyme cholesterol oxidase. The hydrogen peroxide then
converted to red quinine in the presence of peroxidase enzyme. Then the inten-
sity of the color was checked at 505 nm and correlated with the concentration of
cholesterol in the sample. The method worked on the principle that is; triglyce-
rides incubated together with lipoprotein lipase liberated glycerol and free fatty
acids. In the presence of glycerol kinase and adenosine triphosphate, glycerol
converted into glycerol-3-phosphate and adenosine-5-diphosphate. Glycerol-3-
phosphate then converted into dihydroxyacetone phosphate and hydrogen pe-
roxide by glycerol phosphate dehydrogenase enzyme. In the presence of perox-
idase, hydrogen peroxide reacts with 4-aminophenazone and p-chlorophenol and
gives a red color; the color intensity was measured at 505 nm for determination
of triglyceride. HDL cholesterol-AUTO reagent, lipoprotein fractions separated
by adding antibodies, which absorb into the surface of chylomicrons, VLDL and
LDL. In the second step, detergent was added which broke HDL lipoproteins that
make available the HDL cholesterol for quantitation by an enzymatic system.
Dailab kits and reagents, Austria were used for lipid profile determination and
recommended temperature was followed as per the experimental procedure by

the manufacturer.

2.6. Statistical Analysis

We entered the data into SPSS 22.0 (SPSS Inc. Chicago, IL, USA) for statistical
quantification. Descriptive statistics were measured by calculating the mean and
standard deviation. Smoking risk factors and lipid profile levels were determined
by applying chi-square test between the groups. Logistic regression was used to
determine the smoking risk factors associated with Hyperlipidemia. A P value of

less than 0.05 was considered statistically significant.

3. Results
3.1. General Characteristics of the Study Population

The mean age of the participants was 55.33 + 14.41 while BMI was 24.33 + 4.61.
The percentage of non-smokers and smokers were 50.3% and 49.7% respectively.
Among smokers, 7.4% of subjects were previous smokers and 42.3% current
smokers. The mean of pack years for smokers was 33.57 + 14.73. About half of
the population (58.3%) was a normal lipid profile while 41.7% were recorded as
hyperlipidemic. The mean of serum TC, TG, and HDL-C were 4.85 + 0.91, 1.69
+ 1.45 and 1.27 + 0.32 mmol/L respectively (Table 1).
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Table 1. General characteristics of the study population (n = 1561).

Variables Mean + S.D. (%)

Age (years) 55.33 + 14.41

BMI (Kg/m?) 2433 + 4.61

No 785 (50.3%)

Whether to smoke

Yes 776 (49.7%)
Pack-years 33.57 £14.73
Never smoking 785 (50.3%)

Smoking status Ever smoking 116 (7.4%)
Current smoking 660 (42.3%)

Diagnosed Hyperlipidemia No 910 (58.3%)
Hyperlipidemia cases Yes 651 (41.7%)

TC 4.85+0.91

TG 1.69 £ 1.45

HDL-C 1.27 £ 0.32

BMI = Body mass index, Pack years = Number of packs smoked per day* years as a smoker, TC = Total
cholesterol, TG = Triglyceride, HDL-C = High-density lipoprotein cholesterol.

3.2. Screening of Risk Factors Associated with Hyperlipidemia

The mean value of age, BMI and pack-years were 56.24 + 13.24 and 58.17 *
14.18; 25.53 + 3.36 and 23.48 + 5.16; 25.53 + 3.36 and 23.48 + 5.16 in cases and
control groups respectively. The percentage of never, ever and current smoking
status significantly changed between case and control group. There was a signif-
icant difference in the level of education, marital status, annual household in-
come, alcohol consumption, and occupation status while no significant differ-
ence was found in physical activity, race and family history of Hyperlipidemia

between two groups (Table 2).

3.3. Correlation of Smoking with Risk of Hyperlipidemia in
General Population on the Basis of Different Age Groups

Logistic regression was used to analyze the relationship between smoking and
the risk of Hyperlipidemia in general population of different age groups. The
following models showed that an increase in age along with smoking behavior
significantly increase the risk of high lipids in the blood. The risk of Hyperlipi-
demia was significantly higher in 45 - 60 and 60 - 75 years age groups than other
age groups. This indicates that smoking can significantly increase the risk of Hyper-

lipidemia, especially in 45 - 60 and 60 - 75 years age groups (Table 3).

3.4. Association of Smoking Years with Risk of Hyperlipidemia by
Different Age Groups

The study population was divided into a different age group. The number of

years of smoking divided into 3 groups, for each group, the effects of smoking
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Table 2. Screening of risk factors associated with Hyperlipidemia.

Controls Cases
Variable A2 P
(n = 910) (n = 651)
Age 58.17 + 14.18 56.24 + 13.24 0.000
BMI 2348 £5.16 25.53 £ 3.36 0.000
Pack-years 23.48 £5.16 25.53 £ 3.36 0.000
History of No 484 (53.2%) 301 (46.2%)
. 7333 0.007
smoking Yes 426 (46.8%) 350 (53.8%)
Never 484 (53.2%) 301 (46.2%)
Smoking status Ever 64 (7.0%) 52 (8.0%) 7.337 0.026
Current 362 (39.8%) 298 (45.8%)
Han 903 (99.2%) 642 (98.6%)
Hui 3(0.3%) 5(0.8%)
Race 2.212 0.530
Manchu 3 (0.3%) 2 (0.3%)
Other 1(0.1%) 2(0.3%)
Illiteracy 169 (18.6%) 83 (12.7%)
<Primary 267 (29.3%) 178 (27.3%)
Education
at Secondary 315 (34.6%) 242 (37.2%) 18.195 0.001
status
High 134 (14.7%) 112 (17.2%)
ZHigh 25 (2.7%) 36 (5.5%)
Not married 48 (5.3%) 18 (2.8%)
Marital
anta Married 830 (91.2%) 619 (95.1%) 8671  0.013
status
Other 32 (3.5%) 14 (2.2%)
<3000 185 (20.3%) 91 (14%)
Annual 3000 - 10,000 404 (44.4%) 296 (45.5%)
household 18.674 0.000
income 10,000 - 30,000 269 (29.6%) 198 (30.4%)
>30,000 52 (5.7%) 66 (10.1%)
Non-drinks 536 (59.0%) 369 (56.8%)
Alcohol
conol Ever-drinkers 28 (3.1%) 38 (5.8%) 7196  0.027
consumption
Drinkers 345 (38.0%) 243 (37.4%)
Frequently 29 (3.2%) 23 (3.6%)
Physical
ysica Occasionally 152 (16.9%) 124 (19.2%) 1679 0.432
activity
Never 721 (79.9%) 498 (77.2%)
Farmers 682 (76%) 467 (73%)
Workers 98 (10.9%) 44 (6.9%)
T™W 29 (3.2%) 26 (4.1%)
Occupational Drivers 18 (2%) 16 (2.5%) 31.947  0.000
categories
Clerical workers 42 (4.7%) 72 (11.3%)
Retired staff 20 (2.2%) 13 (2%)
Students 8 (0.9%) 2(0.3%)
Family Hx of No 884 (98.2%) 631 (97.8%)
T 0.304 0.581
Hyperlipidemia Yes 16 (1.8%) 14 (2.2%)

BMI = Body mass index, Pack years = Number of packs smoked per day * years as a smoker, TW = Tem-
porary workers.
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Table 3. Correlation of smoking with risk of Hyperlipidemia in general population on the basis of different age groups.

Primary model Model I Model II
OR (95% CI) P OR (95% CI) P OR (95% CI) P

Total population (N = 1561) 1.32 (1.08 - 1.62) 0.007 1.45 (1.17 - 1.79) 0.001 1.55 (1.24 - 1.93) 0.000
<45 (n = 407) 1.11 (0.75 - 1.65) 0.604 1.18 (0.76 - 1.84) 0.461 1.22 (0.78 - 1.91) 0.379

45 - 60 (n =551) 1.49 (1.07 - 2.09) 0.019 1.51 (1.06 - 2.15) 0.024 1.51 (1.05 - 2.16) 0.025

Age groups

60 - 75 (n = 477) 1.21 (0.84 - 1.76) 0.307 1.79 (1.17 - 2.71) 0.007 1.15 (1.09 - 1.22) 0.000

>75 (n = 126) 2.00 (0.87 - 4.58) 0.103 2.49 (0.99 - 6.29) 0.054 1.84 (1.21 - 2.81) 0.005

Initial model = No correction; Model I = Corrected by age, BMI, alcohol consumption, physical activity, family history of Hyperlipidemia. Model II = Cor-

rected by age, BMI, WHI, culture, marital status, annual family income, alcohol consumption, occupation.

years on the risk of Hyperlipidemia were compared with the first fraction of
smoking years, but no significant results were obtained. The effect of smoking

years on the risk of Hyperlipidemia was not statistically significant (Table 4).

3.5. Pack-Years Association with Lipid Profile According to Age
Groups

The relationship between pack-years and physical examination indices of Hyperli-
pidemia in different age groups were analyzed. Both the initial model and the
corrected model showed that the longer the number of Pack-years in 45 - 60
years age group, the higher the cholesterol level of the subjects. The HDL-C val-
ues of the subjects in >75 years age group decreased with an increase in pack-

years, and the risk of Hyperlipidemia showed a significant trend (Table 5).

4. Discussion

This cross-sectional study opens many doors to further explore the association
of smoking with Hyperlipidemia in different age groups in context of future pers-
pective. As this study demonstrated by using physical observations and biochemi-
cal insight of 1561 individuals, that smoking is significantly associated with the
lipid profile in different age groups. In addition, the present study reveals that
there is a significant association of pack-years with total cholesterol, which is
parallel with the results of a study by Xirofotos et al, observed that subjects with
more pack-years can significantly increase the level of total cholesterol and re-
ported a significant positive correlation between pack-years and total cholesterol
[22]. Our study found that smoking can significantly increase the risk of Hyper-
lipidemia by bringing changes in blood lipids concentration especially in 45 - 60
and 60 - 75 years age groups. This is in agreement with a study that was con-
ducted in western China showed that in male subjects with an age of 65 years
and above, smoking can significantly increase the risk of Hyperlipidemia [28].
The findings of the present study in term of serum TC (4.85 £ 0.91 mmol/L),
TG (1.69 + 1.45 mmol/L) and HDL-C (1.27 + 0.32 mmol/L) comparatively
similar to a previous study, showed that the mean level of TC was 5.01 + 0.93
mmol/L, TG (1.90 + 1.72 mmol/L), HDL-C (1.21 + 0.35 mmol/L) and LDL-C
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Table 4. Association of smoking years with risk of Hyperlipidemia by different age groups.

Primary model Model I Model II
Age groups Smoking percentile (years)
OR (95% CI) P OR (95% CI) P OR (95% CI) P

The percentile of smoking years 1 (n = 63) 1.000 1.000 1.000

@ :41589) The percentile of smoking years 2 (n = 63) 0.86 (0.42 - 1.73) 0.667 0.57 (0.25-1.33) 0.195 0.52(0.21-1.26) 0.146
The percentile of smoking years 3 (n = 63) 1.09 (0.53 - 2.24) 0.813 1.17(0.50 -2.74) 0.721 1.22(0.51 -2.92) 0.657
The percentile of smoking years 1 (n = 89) 1.000 1.000 1.000

(;15:_26607) The percentile of smoking years 2 (n = 89) 1.60 (0.87 - 2.94) 0.128 1.76 (0.93 -3.32) 0.082 1.64 (0.86-3.13) 0.133
The percentile of smoking years 3 (n = 89) 1.09 (0.62 - 1.93) 0.766  1.28 (0.70 - 2.35) 0.428 1.18 (0.64 - 2.18)  0.606
The percentile of smoking years 1 (n = 78) 1.000 1.000 1.000

(202-27;1) The percentile of smoking years 2 (n = 78) 0.79 (0.40 - 1.53) 0475 0.83(0.42-1.63) 0.585 0.86(0.43-1.72) 0.665
The percentile of smoking years 3 (n = 78) 0.97 (0.52 - 1.83) 0.935 1.00 (0.52-1.92) 0.999 1.15(0.59 -2.22) 0.683
The percentile of smoking years 1 (n = 19) 1.000 1.000 1.000

(n>:727) The percentile of smoking years 2 (n = 19) 3.25(0.86 - 12.28)  0.082 2.2(0.53-9.21) 0.279 2.51(0.54-11.72) 0.241
The percentile of smoking years 3 (n = 19) 0.83 (0.13 - 5.50) 0.850 0.81 (0.11-6.09) 0.842 0.84 (0.10-6.87) 0.867

Initial model = No correction; Model I = Corrected by age, BMI, alcohol consumption, physical activity, family history of Hyperlipidemia. Model II = Cor-
rected by age, BMI, WHI, culture, marital status, annual family income, alcohol consumption, occupation.

Table 5. Pack-years association with lipid profile according to age groups.

Primary model Model I Model II

OR (95% CI) P OR (95% CI) P OR (95% CI) P
TC 0.74 (0.40 - 1.87) 0.202 0.57 (0.66 - 1.80) 0.363 0.39 (0.77 - 1.56) 0.507
<45 (n = 189) TG 0.08 (0.76 - 0.59) 0.810 0.25 (0.98 - 0.47) 0.491 0.26 (0.96 - 0.44) 0.467
HDL-C 3.24 (-0.69 - 7.17) 0.105 4.28 (-0.01 - 8.58) 0.051 3.27 (-0.71 - 7.25) 0.106
TC 1.29 (2.27 - 0.31) 0.010 1.26 (2.26 - 0.25) 0.014 1.13 (2.14 - 0.12) 0.028
45 - 60 (n =267) TG 0.03 (0.56 - 0.62) 0.917 0.07 (0.57 - 0.71) 0.825 0.27 (0.37 - 0.91) 0.411
HDL-C —1.84 (-4.52 - 0.85) 0.179 —2.05 (=5.03 - 0.93) 0.176 —2.82 (-5.80 - 0.16) 0.064
TC 0.27 (1.51 - 0.97) 0.669 0.09 (-1.37 - 1.19) 0.890 0.08 (1.36 - 1.19) 0.897
60 - 75 (n = 234) TG 0.51 (1.49 - 0.46) 0.303 0.29 (-1.31 - 0.74) 0.581 0.29 (1.30 - 0.71) 0.564
HDL-C —0.28 (-3.91 - 3.35) 0.880 —-1.76 (=5.65 - 2.14) 0.375 —0.73 (—4.62 - 3.16) 0.711
TC 1.23 (3.14 - 0.67) 0.200 1.53 (3.55 - 0.49) 0.135 1.23 (3.72 - 1.26) 0.325
>75 (n=57) TG 0.29 (1.95 - 1.37) 0.727 0.35 (2.39 - 1.69) 0.732 0.01 (2.12 - 2.15) 0.992
HDL-C —4.30 (-8.71 - 0.1) 0.055 —-6.18 (-11.16 - 1.21) 0.016 -5.96 (-11.18 - 0.75)  0.026

TC = Total cholesterol, TG = Triglyceride, HDL-C = High-density lipoprotein cholesterol; Initial model = No correction; Model I = Corrected by age, BMI,
alcohol consumption, physical activity, family history of Hyperlipidemia. Model II = Corrected by age, BMI, WHI, culture, marital status, annual family
income, alcohol consumption, occupation.

(3.15 £ 0.80 mmol/L) [3]. A population-based cohort study reported that age,
male, occupation, type of work, marital status, duration of service, family income,
education levels, smoking status, smoking index, alcohol consumption, BMI,

and obesity were significantly related to Hyperlipidemia [29] [30]. In line with
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these results, our study demonstrates that age, BMI, marital status, family in-
come, alcohol consumption, smoking status, pack-years, education level, and oc-
cupation are significant risk factors of Hyperlipidemia.

A cross-sectional study that was carried out from January 2013 to September
2013 in Sudanese male population, found that there was an increased trend noted
in the mean level of TC and a declining trend had been observed in HDL-C level
with increase in the duration of smoking, while no effect has been observed in
serum TG level [31]. Withstand with these findings the current study also re-
ported that, increased smoking years can significantly increase the level of TC
and decrease HDL-C level without bringing any change in TG values of the in-
dividuals.

A large meta-analysis showed that the level of serum TC, TG, VLDL, and LDL
were significantly higher with a low concentration of HDL-C in smoker subjects
as compared to non-smoker subjects [24]. It means that the subjects who had
been smoking increase their risk of Hyperlipidemia as compared to those who
never smoked. Similarly, another meta-analysis concluded that cigarette smok-
ing cessation increases the level of HDL-C without affecting the levels of TC,
LDL-C, and TG [32]. It reflected that subjects who quit smoking decrease the
risk of developing Hyperlipidemia. In consistent with the results of these me-
ta-analyses the current study also reported that the risk of Hyperlipidemia in-
creased significantly in subjects who had been smoking compared to those who
never smoked. While there was no association found between the history of smok-
ing cessation with the risk of Hyperlipidemia. Increment in HDL-C level after
quitting cigarette smoking is reported beneficial for health and indicated that sub-
jects who quit smoking decrease the risk of developing Hyperlipidemia. In addi-
tion, a recent study demonstrated that smoking has a negative influence on some
aspects of lifestyle including eating habits, exercise and sleeping pattern that con-
tribute to disturb the rhythm of metabolism and life [33].

This study has some potential limitation. As the design of the study was cross-
sectional by which we cannot predict the exact causality. Second, we used ques-
tionnaires which is a retrospective method of survey, therefore there was recal-
ling errors since it depends on subject’s recalling memory that could possibly
result in overestimation or underestimation of the observed association of smok-
ing with lipid profile. More prospective and observational studies are needed to
explore the causal effect of smoking on the lipid profile of smokers. Temporarily,
there is a need for collection and quantification of more complete data about
smoking cessation. Moreover, dietary behavior and physical workout are the most
important factors for a lipid profile that need to be considered in future studies.
As our study is observational the sample size is not much enough. Previous
studies indicated that the effects of smoking on lipid profile need quiet enough
time to be detected correctly, which need for more follow-up studies with big
sample size to explore the time effect and association of smoking with Hyperli-

pidemia.
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5. Conclusion

Our study concluded that cigarette smoking along with increased age and pack

years is associated with Hyperlipidemia in male individuals. Intervention strate-

gies are needed to prevent Hyperlipidemia and control risk factors for cardi-

ovascular disease.
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