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Abstract
 
Aim of the study: To explore the effects of cigarette 
smoking on cardiometabolic risk in Saudis in Jeddah 
City.

Methods: Following a descriptive case-control ap-
proach, the study included 160 healthy Saudi adults 
who were sampled consecutively (100 smokers [60 
males and 40 females] and 60 non-smokers [36 males 
and 24 females]). Personal characteristics, smok-
ing patterns, and cardiometabolic risk assessment 
were included in a questionnaire. Each participant’s 
cardiometabolic functions were assessed by drawing 
blood.

Results: Among participant smokers, 80% smoked 
one pack daily, while 20% smoked more than one 
pack daily. Smokers had insignificantly higher levels 
of total cholesterol, LDL-cholesterol, and non-HDL, 
significantly higher vWF functional activity, and high-
sensitivity cardiac troponin I (p<0.001 for both), but 
significantly lower albumin and total bilirubin levels 
than non-smokers (p=0.026, and p<0.001, respective-
ly). The number of daily cigarettes consumed corre-
lated positively and significantly with plasma levels of 
LDL-cholesterol (r=0.225, p=0.004), non-HDL choles-
terol (r=0.220, p=0.005), vWF function activity (r=410,  

 
 
 
 
p<0.001), high-sensitivity cardiac troponin I (r=0.686, 
p<0.001), but negatively correlated with total bilirubin 
(r=-0.459, p<0.001). Moreover, the cigarette smoking 
intensity correlated positively and significantly with the 
participant’s systolic blood pressure (r=0.303, p<0.001) 
and diastolic blood pressure (r=0.300, p<0.001), body 
mass index (r=0.448, p<0.001), and waist-to-hip ratio 
(r=0.493, p<0.001). Those who had smoked for more 
than 10 years had significantly higher plasma levels 
of triglycerides (p=0.031), total cholesterol (p=0.023), 
LDL cholesterol (p=0.011), non-HDL cholesterol 
(p=0.008), vWF functional activity (p<0.001), systolic 
blood pressure (p=0.011), and diastolic blood pressure 
(p=0.023). Moreover, heavy smokers had a significant-
ly higher BMI (p=0.001) and waist-to-hip ratio among 
male smokers (p=0.003).

Conclusions: Cigarette smoking is associated with in-
creased dyslipidemia, body mass index, and central 
obesity, in addition to higher vWF functional activity. 
Increased hs-cTnI levels in smokers indicate a higher 
risk of heart failure and cardiovascular death.

Keywords: smoking, cardiometabolic risk, lipid profile, 
liver function, troponin.
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Introduction

Smoking is considered a leading public health problem (1), 
with a direct heavy toll on lives, and indirectly, via passive 
inhalation of tobacco smoke (2). The World’s “No Tobacco 
Day” on May 31st is a reminder of its hazards and the 
importance of quitting smoking (3).

The “tobacco epidemic” is globally considered one of the 
worst public health problems, annually killing more than 
seven million people, with almost six million deaths among 
smokers due to direct tobacco use, in addition to about 
one million non-smokers who die as a result of exposure 
to secondhand smoke (4). It is a risk factor for several 
chronic diseases, infections, tumors, and cardiac and 
respiratory diseases. Nevertheless, cigarettes continue 
to be highly consumed worldwide and remain among the 
commonest forms of addiction (5).

Products of tobacco are commonly used worldwide. 
Besides their addictive properties, tobacco manufacturers 
enjoy the best marketing skills and strategies that actively 
promote their tobacco products. At the same time, adults, 
the elderly, and even children are progressively attracted 
to these extremely harmful products (4).

Tobacco use remains highly prevalent (6) due to reasons 
that are not completely clear and may be attributed to 
its addictive nature (7). Nicotine fulfills the criteria for 
drug dependency by promoting its compulsive use, its 
psychoactive effects, and reinforcing its use (8).

Smoke’s constituents are either particulate (e.g., tar, 
poly-nuclear hydrocarbons, phenols, cresol, catechol 
and trace elements, nicotine, indole, carbazole, and 4-
aminobiphenyl), or gaseous (e.g. CO, HCN, NH3, CH2O, 
C2H4O, C3H4O, and oxides of nitrogen) (9).

Tobacco consumption is an etiological agent for several 
chronic diseases, infections, tumors, heart diseases, and 
respiratory illnesses. Lighting a cigarette is responsible 
for several harmful adverse effects on most body organs, 
including the lungs, the heart, and even those without 
direct contact with the smoke, including the liver. The 
liver is a vital organ with many important tasks, such as 
processing drugs and toxins and removing them from the 
body (9).

Skranes et al. (10) recently screened subjects with stable 
coronary artery disease by applying the troponin test to 
assess cardiac-specific troponin blood levels to detect 
heart injury. They found lower concentrations of circulating 
“high-sensitivity cardiac troponin” among cigarette 
smokers. Still, the association between high-sensitivity 
cardiac troponin T and high-sensitivity cardiac troponin 
I and the incidence of cardiovascular events in current 
smokers with stable coronary artery disease is weak and 
not statistically significant.

“Cardiometabolic diseases” is a term that includes common 
cardiovascular and metabolic diseases. Cardiometabolic 
diseases result from primary or metabolic drivers 
(11). Despite being mostly preventable and treatable, 
cardiometabolic diseases are the first cause of mortality 
worldwide, with 22.4 million deaths. Almost half of them 
were described as “premature deaths” (i.e., before 60 
years of age), and a considerable number of years of 
life are lost as a result of time lived in states of less than 
full health (12-13). However, risk factors contributing 
to the development of cardiometabolic diseases (e.g., 
obesity, dyslipidemia, and smoking) are modifiable and 
preventable. Estimates of the magnitude and distribution 
of these risk factors remain relatively scarce (14).

Cigarette smoke contains over 4,000 harmful compounds, 
including over 200 toxicants, 80 carcinogens, and other 
compounds that provoke oxidative stress. Even though 
tobacco has a deleterious effect on health, it continues 
to be highly used worldwide and remains one of the most 
common addictions (15).

Cigarette smoking is a significant risk factor for 
cardiometabolic diseases, the most considerably 
preventable cause of cardiovascular diseases (12), and 
an independent risk factor for diabetes, probably via 
promoting insulin resistance. It is also associated with 
hypertension, dyslipidemia, and low HDL levels (16).

Smoking also influences von Willebrand factor (vWF) 
protein, facilitating platelet aggregation and adhesion to 
the sub-endothelium of injured vessel walls. Smoking 
causes disturbances to the endothelium, associated 
with increased vWF levels (17). Fibrinogen is another 
inflammatory marker that becomes elevated in smokers. 
The high levels of fibrinogen affect the viscosity of blood, 
aggregation of platelets, and fibrin formation (18).

Despite the great efforts that the Saudi government has 
undertaken to fight tobacco smoking, the prevalence of 
smoking is still growing (19). Between 2013 and 2018, 
the prevalence of tobacco smoking among the Saudi 
population substantially increased from 12.2% to 21.4% 
(20). Moreover, several studies conclude that cigarette 
smoking and impaired liver function are associated with 
lowered health-related quality of life (21). 

Therefore, the cardiometabolic profile of current and former 
smokers should be actively evaluated and compared with 
that among non-smokers to lower the health and economic 
burdens of these medical conditions.

Aim of Study
This research aims to explore the possible effects of 
cigarette smoking on the cardiometabolic risk of apparently 
healthy Saudi individuals in Jeddah City.
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Methodology

This study followed a descriptive case-control research 
design at a primary health care center at East Jeddah 
Hospital, Jeddah City, Saudi Arabia. Those attending 
the primary health care center at East Jeddah Hospital, 
Jeddah City, Saudi Arabia, for vaccination or with their 
children at the well-baby clinics were included. Following 
consecutive sampling, 100 smokers and 60 non-smokers 
were enrolled in the present study.

Inclusion and Exclusion Criteria
The study included Saudi adults, aged 20-60 years, 
apparently healthy, attending the study setting. Those with 
a family history of cardiac diseases and those who smoke 
other than cigarettes (e.g., shisha or e-cigarettes) were 
excluded.

A study questionnaire was developed by the researcher 
based on a review of relevant literature. It consists 
of personal characteristics, smoking patterns, and 
cardiometabolic risk assessment. Using the data collection 
tool, participants were interviewed by the researcher at 
the outpatient clinics. All potential participants were clearly 
informed about the study’s objectives and were invited 
to participate. A blood sample was drawn from each 
participant to assess his/her cardiometabolic functions.

Blood Sampling Procedures and Biochemical Assays
One hundred fasting smokers (60 males and 40 females) 
and 60 non-smokers (36 males and 24 females) had 9 
mL of venous blood collected. The samples were split into 
three tubes: 4 mL in tubes containing lithium heparin, 3 mL 
in tubes containing no anticoagulant, and 2 mL in tubes 
containing tri-sodium citrate. The lithium heparin tubes 
(green top) samples were analyzed for ALT, albumin, total 
bilirubin, lipid profile, and fasting blood glucose levels. In 
contrast, serum tube samples (red top) and tri-sodium 
citrate samples (blue top) were employed to examine 
the high-sensitive troponin I and vWF, respectively. The 
Heraeus Labofuge centrifuge (Thermo ScientificTM, PA-
USA) was used to centrifuge all green- and red-capped 
tubes once at 4400 g for 5 minutes at room temperature, 
while blue-capped tubes were centrifuged at 2000 g for 
15 minutes.
 
After an enzymatic reaction, Alinity c (Abbott, 
Wiesbaden, Germany) evaluated the amounts of liver 
function tests, lipid profile, and fasting blood glucose by 
spectrophotometrically measuring light absorption. The 
high-sensitive troponin I was measured using Alinity I 
(Abbott, Wiesbaden, Germany). This assay is a two-step 
immunoassay using chemiluminescent microparticle 
immunoassay (CMIA) technology to measure cardiac 
troponin I in human serum. The concentrations of vWF 
were assessed using STA R Max3 (Stago, Parsippany-
USA), which relies on assessing the clotting time in the 
presence of cephalin and activator.

Statistical Analysis
The Statistical Package for Social Sciences (IBM, SPSS, 
version 25) was used to describe and compare the 
demographic, clinical, and laboratory findings of the three 
compared groups. Data were expressed as frequency 
and percentage for qualitative variables and arithmetic 
mean and standard deviation for numerical continuous 
variables. 

The Kolmogorov-Smirnov and Shapiro-Wilk tests were 
applied to explore the normality of quantitative variables. 
Accordingly, parametric or non-parametric statistical tests 
of significance were applied. A power of 0.8 (i.e., 80% 
probability of correctly rejecting the null hypothesis) was 
chosen within the present study. The effect size (d) was 
calculated by dividing the estimated difference between 
two comparison groups by their pooled estimated standard 
deviation (22). 

The minimum sample size for the study groups was 
determined according to the Raosoft Online sample 
size calculator to be 92 in the study group, with a 0.1 
margin of error, 95% confidence level, and a reported 
39.8% prevalence of cardiometabolic risk among the 
Saudi population (23). However, the sample size in the 
study group was increased to 100 participants, with a 
2:1 proportion between the study group and the control 
group. 

The Chi-square test was used to compare qualitative 
variables, and the Student t-test was used to compare the 
arithmetic means of continuous variables between two or 
more different groups, respectively. Pearson’s correlation 
coefficient (r) was used to describe the strength and 
direction of a linear relationship between the number of 
cigarettes smoked per day and the participant’s age as 
well as the results of cardiometabolic tests. By using the 
independent variable t-test, the results of cardiometabolic 
tests according to participants’ smoking status and smoking 
duration were statistically analyzed. Results with p-values 
of <0.05 were considered statistically significant.

The official ethical approval for conducting the present 
study (A0289) was obtained from the Institutional Review 
Board at the Directorate of Health Affairs in Jeddah on 
February 10th, 2022. Before the interview, all participants 
were clearly informed about the study’s objective, that 
their participation was completely voluntary, and that they 
had the full right to withdraw without the need to state 
any reasons. Anonymity and privacy were completely 
respected during data collection. Participants’ verbal 
consent was obtained before the start of the study.
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Results

Table (1) shows that participants’ age group and gender 
did not differ significantly according to their smoking 
status. However, participants’ body mass index differed 
significantly according to their smoking status, with 
significantly more obese smokers than non-smokers (21% 
and 8.3%, respectively, p=0.017). 

Figure (1) shows that among smokers, 80% smoked one 
pack daily (up to 20 cigarettes/day), while 20% smoked 
more than one pack daily (more than 20 cigarettes daily).

Table (2) shows that smokers had higher lipid profile 
parameters, with higher plasma total cholesterol, LDL 
cholesterol, non-HDL levels, and plasma HDL cholesterol. 
However, the differences between smokers and non-
smokers were not statistically significant. Regarding liver 
function, smokers had significantly lower plasma albumin 
(p=0.026) and significantly lower total bilirubin levels 
(p<0.001). Regarding the hematological findings, smokers 
had significantly higher vWF functional activity (p<0.001). 
Fasting blood glucose did not differ significantly according 
to smoking status. Cardiac troponin I was significantly 
higher among smokers than non-smokers (p<0.001). 
Moreover, smokers had significantly higher systolic and 
diastolic blood pressures than non-smokers (p=0.003 and 
p=0.004, respectively). Smokers also had a significantly 
higher waist-to-hip ratio than non-smokers (p<0.001 for 
both males and females).

Table (3) shows that the number of cigarettes smoked 
per day correlated positively and significantly with 
participants’ plasma LDL cholesterol (r=0.225, p=0.004), 
plasma non-HDL cholesterol (r=0.220, p=0.005), vWF 
functional activity (r=0410, p<0.001), cardiac troponin I 
serum level (r=0.686, p<0.001), systolic blood pressure 
(r=0.303, p<0.001), diastolic blood pressure (r=0.300, 
p<0.001), body mass index (r=0.448, p<0.001), and waist-
to-hip, ratio (r=0.493, p<0.001). Moreover, the number 
of cigarettes smoked per day correlated negatively and 
significantly with HDL-cholesterol (r=-0.177, p=0.025), 
and total bilirubin (r=-0.459, p<0.001). However, other 
results of cardiometabolic function tests did not correlate 
significantly with participants’ number of cigarettes smoked 
per day.

Table (4) shows that participants’ high smoking intensity 
(>1 pack/day) was higher among older smokers aged 
>40 years and those aged 30-40 years than younger 
smokers aged <30 years or 30-40 years (30.6%, 24.4%, 
and 10.5%, respectively). However, the differences 
were not statistically significant. The prevalence of high 
smoking intensity (>1 pack/day) was significantly higher 
among male than female smokers (31.7% and 12.5%, 
respectively, p=0.028). Moreover, the prevalence of high 
smoking intensity (>1 pack/day) was significantly higher 
among obese than normal and overweight participants 
(57.1%, 25.0%, 14.7% and 12.5%, respectively, p<0.001)
 

Table (5) shows that smokers who have been smoking for 
more than ten years had significantly higher plasma total 
cholesterol (p=0.023), significantly higher triglycerides 
(p=0.031), significantly higher LDL-cholesterol (p=0.011), 
and non-HDL-cholesterol (p=0.008). Regarding the 
results of liver function tests, participants who smoked 
for more than ten years had significantly lower plasma 
total bilirubin (p=0.003). Regarding the hematological 
findings, participants who smoked for over ten years had 
significantly higher vWF functional activity (p<0.001). 
Moreover, those who smoked for more than ten years 
had significantly higher BMI (p=0.001), higher systolic 
blood pressure (p=0.011), higher diastolic blood pressure 
(p=0.011), and a higher waist-to-hip ratio among males 
(p=0.003). Other laboratory parameters (i.e., HDL-
cholesterol, ALT, albumin, fibrinogen level, and Cardiac 
troponin I), in addition to waist-to-hip ratio, did not differ 
significantly according to the duration of smoking.

Table (6) shows that smokers who smoked more than 
one pack/day had higher lipid profile parameters, with 
significantly higher plasma total cholesterol (p=0.014), 
LDL cholesterol (p=0.011), and non-HDL levels (p=0.017). 
Regarding liver function, participants who smoked >1 pack/
day had significantly lower plasma albumin (p=0.021). 
Regarding the hematological findings, participants who 
smoked >1 cigarette pack/day had significantly higher vWF 
functional activity (p<0.001). Fasting blood glucose was 
higher among those who smoked >1 cigarette pack/day, 
but the difference was not significant. Cardiac troponin I 
was higher among those who smoked >1 pack/day than 
those who smoked <1 pack/day. However, the difference 
was not statistically significant. Systolic and diastolic 
blood pressures were significantly higher among those 
who smoked >1 cigarette pack/day (p=0.004 for both). 
Moreover, the waist-to-hip ratio for males was significantly 
higher among those who smoked >1 cigarette pack/day 
(p=0.020).
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Table 1: Participants’ personal characteristics according to their smoking status

† Chi-square test (statistically significant, p<0.05)

Figure 1: Participants’ cigarette smoking intensity (pack/day)
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Table 2: Results of cardiometabolic tests according to participants’ smoking status

‡ Independent samples t-test (statistically significant, p<0.05)

Table 3: Pearson’s correlation coefficient (r) between the number of smoked cigarettes per day and participants’ 
cardiometabolic tests

† Pearson’s correlation coefficient (statistically significant, p<0.05)
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Table 4: Participant smokers’ personal characteristics according to their smoking intensity (pack/day)

† Chi-square test (statistically significant, p<0.05)

Table 5: Results of laboratory findings according to participants’ duration of smoking

† Independent variable t-test (statistically significant)
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Discussion

The term “cardiometabolic disease” includes common 
cardiovascular and metabolic diseases. Cardiometabolic 
diseases result from primary or metabolic drivers (11). 
Risk factors for developing cardiometabolic diseases, 
such as dyslipidemia and smoking, are modifiable and 
preventable. However, estimates of the magnitude and 
distribution of these risk factors remain relatively scarce 
(14).

Despite the strong and consistent epidemiological evidence 
that links cigarette smoking with several cardiovascular 
and liver diseases, the exact mechanisms of these links 
remain inadequately understood (17).

Therefore, this study aimed to explore the possible 
effects of cigarette smoking on cardiometabolic risk in 
apparently healthy Saudi individuals in Jeddah City. 
Laboratory findings regarding lipid profiles, liver function, 
fasting blood glucose, high sensitivity troponin I, and 
some hematological tests were compared according to 
participants’ smoking status.

This study included 100 healthy smokers (of whom 36, 
60% were males), and 60 control nonsmoker subjects (of 
whom 36, 60% were males). One-fifth of smokers were 
heavy smokers, who smoked more than one pack daily. 
Heavy smoking was significantly higher among males 
(p=0.028).

It is to be noted that although the prevalence of smoking 
is decreasing in developed countries, it is still increasing 
in Saudi Arabia. Ansari & Farooqi (24) reported that the 
prevalence of smoking among the Saudi population is 

still high, 37.6% among males and 6% among females. 
Abdalla et al. (25) argued several reasons for the growing 
spread of smoking among Saudi females, including 
imitation, curiosity, relieving anxiety, high socioeconomic 
status, and contact with other female smokers.

This observed male gender predilection for smoking has 
been attributed mainly to social reasons; in Saudi Arabia, 
the conservative community norms still disapprove 
and deplore female smoking, especially in public. 
Nevertheless, Gastaldelli et al. (16) noted that, although 
smoking prevalence rates were higher in men than women 
for most of the past century, the gender gap has recently 
narrowed.

The present study showed that participants’ laboratory 
findings generally were worse among smokers than 
non-smokers and correlated with their smoking intensity, 
particularly among those who have smoked for more than 
ten years and heavy smokers (i.e., those who smoked 
more than one pack of cigarettes daily). The prevalence of 
dyslipidemia was significantly higher in those who smoked 
more than one pack of cigarettes daily than in those who 
smoked less than one pack per day. Plasma total bilirubin 
levels were significantly lower in smokers (p=0.0103). The 
functional activity of vWF was also significantly elevated 
(p<0.001). In addition, smokers had significantly greater 
levels of cardiac troponin I than nonsmokers (p<0.001); 
a positive correlation was identified between its level and 
the number of cigarettes smoked (p<0.001).

According to Gastaldelli et al. (16), dyslipidemia commonly 
seen in smokers arises from elevated LDL, HDL, and 
triglyceride concentrations. Confirmation for this comes 
from the recovery of lipid metabolism that occurs with 
smoking cessation; specifically, LDL levels decline, and 
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HDL levels typically increase soon after smoking has 
stopped. The disruption to lipid metabolism is attributed to 
the various components of tobacco smoke. For example, 
Gastaldelli et al. (16) stated that nicotine stimulates 
lipolysis, resulting in the elevation of free fatty acids 
released into the blood. Nicotine also upregulates the 
synthesis of lipoproteins and the pro-atherosclerotic LDL 
in particular; meanwhile, oxidative stress and platelet 
aggregation increase in response to carbon monoxide and 
other smoking-generated oxidant gases.

In their research, Alsalhen and Abdalsalam (26) stated 
that smokers’ mean serum concentration of total bilirubin 
is considerably lower. Cigarette smoking has a positive 
relationship with hemoglobin, which is responsible for 
bilirubin concentration. Consequently, the differences 
in bilirubin concentrations between smokers and 
non-smokers may be linked to differing hemoglobin 
concentrations. As agreed with this study, Alsahlen and 
Abdalsalam (26) concluded that the association between 
total blood bilirubin concentration and smoking was 
independent of hemoglobin and that bilirubin levels were 
consistently lower in smokers than in non-smokers. The 
researchers hypothesize that the drop in serum bilirubin 
levels may be caused by the increase in free radicals 
caused by cigarette smoking.

The effects of cigarette smoke on body organs extend 
beyond those that come into direct contact with the smoke 
(27). For example, smoke affects the liver as it processes 
and eliminates smoke-related toxins. Albumin binds 
bilirubin, cations, fatty acids, hormones, thyroxine, water, 
and many drugs metabolized in the liver. Consequently, an 
inverse relationship exists between an individual’s serum 
concentration of albumin and their state of health (28).

As explained by Clerici et al. (29), the biosynthesis of 
albumin occurs in the liver; in heavy smokers, serum albumin 
levels are significantly lower than in control subjects. 
Chemicals in cigarette smoke cause the carbonylation 
of albumin, which alters albumin’s antioxidant properties. 
Furthermore, proteolytic activity is elevated by the high 
level of free radicals. The work by Mehjabeen and Ashraf 
(30) found that smokers excrete around 2.8 times more 
albumin excretion rate, which is about 2.8 times higher 
in smokers than non-smokers with the development and 
progression of diabetic renal disease damage.

Ge et al. (31) argued that a plausible explanation for the 
significantly lower level of plasma albumin, observed in 
the heavy smokers who took part in this present study, 
is that most of the proteins are synthesized in the liver. 
Albumin is the most abundant serum protein; therefore, 
an early indicator or impairment of liver function could be 
a significant increase in serum albumin level.

The effects of the chemicals in cigarette smoke on the 
serum protein profile can be exerted both directly and 
indirectly (32). Serum albumin, which is involved in the 
transport of biomolecules, is at normal levels in non-
smokers. The chemicals in the smoke interfere directly 

with albumin’s binding properties, causing the albumin to 
be broken down by the liver and eliminated via the kidneys 
(i.e., hypo-albuminuria).

Blood sugar levels are higher in smokers than they are in 
non-smokers or past smokers (33). In diabetic patients, 
stopping smoking yields immediate health benefits that 
build as the smoke-free duration gets longer. Gastaldelli 
et al. (16) stated that cigarette smoking is an independent 
risk factor for the development of type 2 diabetes and 
insulin resistance. The evidence that smoking stimulates 
insulin resistance is overwhelming.

Early identification of damage to the endothelium helps 
diagnose atherosclerosis (18). As vWF is unique to 
endothelial cells and is a reliable indicator of endothelial 
damage, there is value in evaluating vWF’s functional 
activity. Al-Awadhi et al. (17) think that O2 free radicals 
cause the formation of cytotoxic lipid peroxidase. CO, 
nicotine, and other chemicals in the smoke also cause 
vWF to be released.
 
Moreover, compared to non-smokers, Sinha et al. (34) 
noted that smokers also have higher levels of fibrinogen, 
which is also a marker of inflammation elevated in smokers. 
Wannamethee et al. (18) said that high fibrinogen affects 
how thick the blood is, how fibrin forms, and how platelets 
stick together. This makes smokers more likely to get 
heart disease. In this study, persons who had smoked for 
more than ten years had higher fibrinogen levels. Long-
term smoking may result in cardiovascular disease.
 
The present study indicated that cardiac troponin I levels 
were higher among heavy smokers who smoke >1 pack/
day than mild smokers who smoke <1 pack/day, but the 
difference in mean troponin I levels between both groups 
was not significant.
 
Our findings are not in agreement with those of a recent 
study by Skranes et al. (10), who reported that non-
smokers had significantly higher concentrations of high-
sensitivity cardiac troponin I than smokers (P<0.001). They 
added that an elevated cardiac troponin I concentration is 
a marker of subclinical damage to the myocardium. High 
levels are considered strongly predictive of heart failure 
and death from cardiovascular malfunction. Therefore, 
the high levels of troponin I that this study found in heavy 
smokers could be a sign of early endothelial damage. 
 
The observed difference between our findings and those 
of Skranes et al. (10) regarding concentrations of high-
sensitivity cardiac troponin I according to smoking status 
may be attributed to differences in characteristics of 
included samples in both studies, sampling technique, 
or even differences in types of cigarettes smoked by 
participants. However, more research is needed to 
determine how smoking affects high-sensitivity cardiac 
troponin I level.

The present study showed a significant impact of smoking 
on both body mass index and waist-to-hip ratio. There 
were significantly more obese smokers than non-smokers. 

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 10, NOVEMBER 2023

ORIGINAL CONTRIBUTION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1026

Smokers also had a significantly higher waist-to-hip ratio 
than non-smokers (p<0.001 for both males and females). 
There were significantly positive correlations between the 
number of cigarettes smoked daily and both body mass 
index and waist-to-hip ratio. Moreover, those who smoked 
for over ten years had a significantly higher body mass 
index.

Graff-Iversen et al. (35) showed a positive association 
between current smoking and waist-hip ratio, concluding 
that smoking enhances abdominal obesity as an unhealthy 
outcome. Also, Morris et al. (36) used a Mendelian 
randomization approach to indicate a causal effect of 
tobacco smoking on abdominal fat accumulation.

Our study showed that participant smokers had significantly 
higher systolic and diastolic blood pressures than non-
smokers. Moreover, the number of daily cigarettes 
correlated positively and significantly with participants’ 
systolic and diastolic blood pressures. In addition, those 
who smoked for over ten years had significantly higher 
systolic and diastolic blood pressures. Furthermore, 
systolic and diastolic blood pressures were significantly 
higher among those who smoked >1 pack of cigarettes 
daily.

Similarly, in the study of Primatesta et al. (37), 24-hour 
ambulatory blood pressure monitoring for participants 
revealed that smokers maintained a higher mean daytime 
ambulatory systolic blood pressure than non-smokers. 
They stressed that smoking causes an acute increase 
in blood pressure and is associated with malignant 
hypertension. The high blood pressure among smokers 
was explained by nicotine acting as an adrenergic agonist, 
mediating local and systemic catecholamine release and 
possibly the release of vasopressin. However, several 
epidemiological studies have found that blood pressure 
levels among cigarette smokers were the same or lower 
than non-smokers.

Study Limitations
Some limitations are to be considered in the present 
study. First, the smoking habit was determined through 
self-reports. Therefore, further studies should include 
confirmation by objective assessment, such as exhaled 
carbon monoxide and nicotine testing. Second, the 
generalizability of results is limited by the consecutive 
non-random sampling method used, which had a limited 
sample size, and was a single-center study.  

Based on the findings of the present study, it can be 
concluded that heavy cigarette smoking is significantly 
higher among males than females. Heavy smokers and 
those who smoke for longer durations have a significantly 
worse lipid profile and higher vWF functional activity. Heavy 
smoking is associated with significantly higher plasma total 
cholesterol, LDL cholesterol, non-HDL cholesterol, and 
vWF activity but significantly lower plasma albumin. The 
number of cigarettes smoked daily correlates significantly 
with plasma levels of total cholesterol, LDL, non-HDL 
cholesterol, and vWF activity. Cardiac troponin I levels 

are higher among smokers than non-smokers, indicating 
higher susceptibility to heart failure and cardiovascular 
mortality among smokers.

Therefore, smoking cessation programs should be 
implemented, and comprehensive health promotion 
programs need to be widely applied. Primary healthcare 
providers could actively participate in reducing smoking-
induced consequences related to cardiometabolic diseases 
by initiating innovative health promotion programs. Since 
the present study followed a cross-sectional design, further 
prospective studies with larger sample sizes are needed 
to supplement the results of this study.
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