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Abstract

Smoking is a well-known strong risk factor for various malignant neoplasms, 
chronic obstructive pulmonary disease, and Cardiovascular Diseases 
(CVD) including stroke, ischemic heart disease based on the progression of 
atherosclerosis. Although smoking is one of the risk factors for CVD, lifestyle-
related diseases such as hypertension, diabetes, dyslipidemia, obesity, and 
metabolic syndrome commonly advance atherosclerotic CVD. This review 
summarizes the current topics about the relationship between smoking and 
lifestyle-related diseases and the effect of smoking cessation on this relation 
and makes use of health promotion to prevent atherosclerotic CVD induced by 
smoking.
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In that study, they followed 28,236 women for an average of 9.8 
years, and demonstrated that women smoking >15 cigarettes/day 
had a significant risk of incident hypertension [7]. Halperin RO et al. 
also reported a similar large-scale prospective study about smoking 
and incident hypertension for middle-aged and elderly men. They 
followed 13,529 middle-aged and elderly men for an average of 
14.5 years, and both current and past smokers had a significant risk 
of incident hypertension in this study [8]. In contrast, past studies 
were reviewed in Green’s paper [5]. Cross-sectional designed studies 
and studies including small samples reported results that current 
and past smokers showed a lower BP compared with non-smokers; 
however, a few prospective studies with a short follow-up duration 
in this paper showed inconsistent results regarding the association 
of smoking with BP [5]. Therefore, we suggest that the study design, 
cross-sectional or prospective, sample size, and follow-up duration 
are probably playing key roles in the investigation of the relationship 
between smoking and hypertension. Most of the studies on the effects 
of smoking cessation on the BP indicated that the BP was significantly 
lower several days after smoking cessation and the lower BP compared 
with the previous BP in the smoking period was maintained [9,10]. 
From a pathophysiological point of view, since smoking proceeds 
the progression of atherosclerosis and arteriosclerosis, increased 
peripheral vascular resistance by these vascular changes may cause 
BP elevation. We can conclude that smoking is clearly a risk factor 
for elevation of the BP, especially systolic BP, and incidence of 
hypertension.

Diabetes
Smoking is known as a risk of type 2 diabetes based on some 

prospective cohort studies [11-13]. Rimm EB et al. reported that 
114,247 women without diabetes or cancers were followed for 12 
years in the Nurse Health Study and 2,333 subjects developed newly 
diagnosed diabetes (1.8 /1,000 persons/year), in which those smoking 
>25 cigarettes/day showed a Hazard Ratio (HR) for the incidence of 
diabetes of 1.37 (95% CI: 1.16-1.62) compared with non-smokers 
[11]. Similar results were found in male medical professionals in a 
6-year follow-up study [12]. A significant risk of diabetes was noted 
in male smokers smoking 14-24 cigarettes /day with HR 2.38 (95% 

Introduction
Smoking is a well-known strong risk factor for various malignant 

neoplasms, Chronic Obstructive Pulmonary Disease (COPD), 
and Cardiovascular Diseases (CVD) including stroke, Ischemic 
Heart Disease (IHD), and Atherosclerosis Obliterans (ASO) based 
on the progression of atherosclerosis. Mechanisms of the strong 
association between smoking and CVD are thought to be due to 
induced oxidative stress, vascular inflammation, platelet coagulation, 
vascular endothelial dysfunction with reduced Nitric Oxide (NO) 
bioavailability and increased expression of adhesion molecules [1], 
and impaired serum lipid profiles including low HDL cholesterol [2] 
by cigarette smoking. Although smoking is one of the risk factors 
for CVD, lifestyle-related diseases such as hypertension, diabetes, 
dyslipidemia, obesity, and metabolic syndrome commonly advance 
atherosclerotic CVD. Smoking may also influence these lifestyle-
related diseases. Therefore, smoking not only directly induces the 
progression of atherosclerosis but it may also progress lifestyle-related 
diseases and consequently cause atherosclerosis in both current and 
past smokers [3,4]. Smoking cessation is very important as a health-
promoting measure to reduce malignant neoplasms, COPD, and 
CVD. Various recent approaches including drug intervention for 
smoking cessation are useful. This review summarizes the current 
topics about the relationship between smoking and lifestyle-related 
diseases and the effect of smoking cessation on this relation.

Smoking and Lifestyle-Related Diseases
Hypertension

It is well-known that smoking acutely increases Blood Pressure 
(BP) mainly by the sympathetic nerve activation induced by 
nicotine exposure [5,6]. In contrast, chronic influences of smoking 
are controversial. Most studies before 1990 indicated a lower BP 
among smokers compared with nonsmokers after adjustment 
for the body weight and alcohol drinking [5]. However, recent 
epidemiological studies showed that smoking was a risk for the 
incidence of hypertension both in women [7] and men [8]. What is 
the cause of this discrepancy? Bowman TS et al. reported the risk of 
incident hypertension in women by a large-scale prospective study. 
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CI: 1.57-3.59) and those smoking >25 cigarettes /day showed HR 1.94 
(95% CI: 1.25-3.03) compared with non-smokers [12]. In a Japanese 
prospective cohort study, male smokers had a significant risk of 
diabetes, with HR 3.27 (95% CI: 1.18-9.09) in subjects smoking 15-
25 cigarettes/day and HR 3.21 (95% CI: 1.05-9.83) in those smoking 
>25 cigarettes/day [13]. Since there were contradictory reports about 
the relationship between smoking and diabetes using information on 
only the smoking history, smoking more than 15 cigarettes /day may 
be very important to develop new onset diabetes. Concerning the 
progression of diabetic complications, it was reported that diabetic 
nephropathy more rapidly progressed in smokers than in non-
smokers in some studies [14,15]. Regarding the mechanisms of the 
progression of smoking-induced diabetes, it is possible that Metabolic 
Syndrome (MetS) induced by smoking, as mentioned below, will 
progress to diabetes. Insulin resistance promoted by smoking may be 
associated with MetS and diabetes [16].

Lipid abnormality
Smoking increases the rate of CVD via alterations in the lipid 

profile, and particularly through its impact on HDL. Craig WY et al. 
reported based on a comprehensive meta-analysis that individuals 
who smoked cigarettes when compared with non-smokers had 
significantly higher Total Cholesterol (TC) (3%), Triglycerides (TG) 
(9.1%), and VLDL (10.4%), higher but not significant LDL (1.7%), 
and lower concentrations of HDL (-5.7%) and Apolipoprotein 
AI (Apo A-I) (-4.2%) [17]. They also indicated a dose-response 
relationship between the number of cigarettes per day and the extent 
of lipid abnormalities. 

A study by McCall MR et al. showed that lecithin cholesterol 
acyl-transferase, the enzyme to maintain adequate levels of HDL, 
is very sensitive to cigarette smoking and that this could be directly 
responsible for the HDL changes in smokers [18]. 

Freeman DJ et al. suggested that reduced Lipoprotein Lipase 
(LPL) activity induces impaired TG clearance, which was commonly 
seen in smokers due to a slower metabolism of TG-rich lipoproteins 
[19]. Also, LPL activity in skeletal muscle is affected by insulin, and 
several studies have shown insulin resistance among smokers as one 
possible mechanism, which we discussed in the previous section [20]. 
The amount of LPL activity is negatively correlated with the amount 
of released insulin; the amount of released insulin may be positively 
correlated with the amount of nicotine consumed per day. Since 
LPL release is not stimulated, the circulating TG concentration is 
increased; this perturbation causes the excess VLDL as a major risk 
factor for CVD [21].

Obesity, metabolic syndrome
Obesity and MetS are well-known strong risks for CVD. 

Obese individuals with smoking have a 14-year reduction in life 
expectancy at the age of 40 years in the Framingham study [22]. A 
large prospective study showed that smoking coupled with obesity 
contributes substantially to all-cause mortality with a 3.5-5 fold 
greater risk for severely obese current smokers than for normal 
weight nonsmokers [23]. Especially, central obesity based on visceral 
fat accumulation is a big issue clinically because of a major cause 
of MetS. Recently, there has been some evidence indicating a close 
relationship between smoking and MetS. Sun K, et al. reported that 
active smoking was a clear risk (Hazard Ratio (HR) 1.26) of MetS by 

meta-analysis of prospective studies including 13 studies [24]. About 
the close relationship between smoking and MetS, it is reported 
that waist circumference is significantly higher in obese subjects 
with smoking than in those without smoking [25]. Smoking may 
accelerate visceral fat accumulation and promote obesity-related 
disorders. Waist circumference is strongly associated with visceral fat 
mass [26], which is influenced on the plasma cortisol concentration 
[27]. Smokers have higher fasting plasma cortisol concentrations than 
nonsmokers [28,29]. Higher cortisol concentrations may stimulate 
sympathetic nervous system activity, which is induced by smoking 
[30,31]. Other possible mechanisms of smoking-induced MetS may 
be explained by insulin resistance and glucose impairment due to 
smoking [16]. This insulin resistance induced by smoking will result 
in the development of DM, as mentioned above.

About amounts of smoking exposure, it is reported that subjects 
who habitual smoking had a 1.07-1.66 fold greater risk of developing 
MetS than subjects who are not smoker [32]. Weitzman M et al. [33] 
have demonstrated for the first time a dose-responsive, cotinine-
confirmed relationship between smoking and the severity of MetS. 
Weitzman’s study also demonstrated the positive association 
between smoking and MetS in adolescents. In this study, it is 
reported that exposure to smoking, whether through active or passive 
smoking, is associated with 4 fold increase in the risk of the MetS 
among adolescents who are overweight or at risk of overweight. 
The association between adolescent smoking and overweight or 
abdominal obesity in adulthood investigated by Saarni SE et al. [34]. 
In consequence, smoking is a risk factor for abdominal obesity in 
both sexes and for overweight in women. Furthermore, it has been 
reported that smoking aggravates the risk of CVD associated with 
MetS based on a Japanese prospective epidemiological study [35]. 
From this report, smokers without MetS have a significant risk of 
CVD (HR: 2.07 in men, 2.67 in women) compared with non-smokers 
without MetS, and smokers with MetS have a significantly higher 
risk of CVD (HR: 3.56 in men, 4.84 in women) compared with non-
smokers without MetS [35]. Therefore, smoking cessation will be 
more important for people with than without MetS. 

Meanwhile, numerous cross-sectional studies have indicated that 
BMI is lower in smokers than in nonsmokers [36-38]. However, Kim 
BJ et al. [39] reported that continuous smokers show a greater weight 
gain than nonsmokers and they speculated that continuous smokers 
are less physically active. These findings indicate that greater emphasis 
should be placed on the risk of central obesity, insulin resistance, and 
associated conditions among smokers, especially for female whose 
major reasoning for smoking is weght control [40]. Smokers should 
be made aware that smoking is not an efficient way to control body 
weight, does not help prevent obesity, and will be inducing visceral fat 
accumulation and increase the risk of MetS, diabetes and incidence 
of CVD.

Smoking Cessation as an Important Health 
Promotion Strategy

From here, we will discuss smoking cessation. Previous studies 
showed that many physiologic, psychological, and sociological 
benefits are associated with smoking cessation (summary of benefits 
in Table 1) [41]. Current data, however, show that fewer than half of 
smokers ever achieve long-term abstinence, despite 70-80% wanting 
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to quit and one-third having made at least three serious attempts to 
do so [42]. Part of the reason for continued smoking is the addictive 
nature of nicotine, a substance found in all types of tobacco product, 
which makes smoking cessation challenging. In the Surgeon General’s 
Report in the Health Consequences of Smoking (1988), nicotine was 
declared an addictive drug similar to heroin or cocaine [43].

Despite nicotine’s strong addictive nature, various effective 
treatments to assist people quit smoking exist [44]. The guideline 
released by the US Public Health Service reported clear scientific 
evidence that 5 different medications are helpful in assisting people 
who wish to quit smoking (bupropin, sustained-release, nicotine 
gum, nicotine inhaler, nicotine nasal spray, and nicotine patch) 
[45,46]. They also found evidence that certain types of counseling 
increased a person’s likelihood of quitting permanently. The 
guideline recommended that smokers be offered both counseling and 
medication to increase their chance of success.

The potential impacts of treatments for tobacco dependence 
not only depend on their efficiency but also the extent to which 
these treatments reach those who might benefit from them. Today, 
there is little evidence to support the idea that therapies for treating 
nicotine dependence have significantly reduced the rates of smoking 
at a population level. The main reason for this small effect is the 
generally low utilization of these therapies, which may be due in 
part to the reluctance to prescribe smoking cessation medications to 
patients with diabetes because of fear of post-cessation weight gain. 
Recent evidence has indicated an increase in the risk of diabetes 
post-cessation. Potential weight gain continues to be a key barrier 
to quitting smoking, and the increased risk of developing diabetes 
following cessation may elevate this concern further. Considering 
the physiologic, psychological, and sociological benefits of smoking 
cessation, interventions for smokers that combine smoking cessation 
interventions with weight gain prevention should be needed among 
patients with life-related diseases [47-49]. Another potential reason 
for the low utilization of the smoking cessation medications may 
be the insufficient awareness of health-care workers who actively 
assist their tobacco-using patients in quitting [50]. While many 
clinical trials have proved the effectiveness of smoking cessation 
medications, few smokers use them when they try to quit. Previous 
studies reported that the most effective interventions (such as face-
to-face counseling or medication) also have the lowest use rate, and 
interventions with the highest use rate have low efficiency (e.g., mass 
media campaigns) [51,52]. It would be desirable for medical workers, 
public health community members, and governments to do more to 
reduce smoking on considering the evidence indicating that smoking 

cessation has major and immediate health benefits. The extensive 
research provides strong support for the cessation of smoking as a 
means to reduce on excess risk of lifestyle-related diseases.

Effects of Smoking Cessation on CVD 
via Protecting Against Lifestyle-Related 
Diseases

Early studies reported that individuals who quit smoking had a 
substantial decrease in risk for acute myocardial infarction as compared 
to those who continued to smoke [53,54]. It has been observed that 
smoking cessation can delay the prevalence of atherosclerosis by 
10 years as compared to individuals who continue to smoke [55]. 
Previous study clarified smoking cessation could be inducing a 
significant increase in the HDL-C levels in randomized controlled 
study [41]. Besides, smoking is a clear risk of lifestyle-related diseases 
such as hypertension, diabetes, dyslipidemia, and MetS, as we have 
reviewed in this paper, smoking cessation will definitely be helpful 
to improve these lifestyle-related diseases and consequently reduce 
the incidence of CVD. Although smoking cessation is not easy, as 
mentioned above, Nicotine Replacement Therapy (NRT) is helpful to 
promote the success of smoking cessation. Regarding the relationship 
between NRT and lifestyle-related diseases, previous studies also 
investigated the physiologic effects of the usage of NRT [56]. Some 
early studies indicated that the administration of a nicotine patch 
does not alter lipids or lipoproteins. However, a more recent study by 
Moffat RJ et al. suggested that nicotine prevents the normalization of 
HDL-C and its subfractions, and that effects are acute and persistent 
only as long as the patch is in place [57]. Based on this study, we 
suggest that NRT is a desirable way for successful smoking cessation, 
assuming that the use of NRT is temporary. Approaches to smoking 

Short-Term Benefits Long-Term Benefits

Physiological benefit
• Blood pressure returns to pre-smoking levels (within 

20 minutes).
• Carbon monoxide drops within hours.

• The ratios of HDL-C : TC and HDL -C : LDL-C alter (promote 
enhanced clearance of cholesterol from the circulation).

• Risk of coronary heart disease is reduced by 50% after 1 year.
• Risk of stroke is similar to that of a nonsmoker within 5 to 15 

years.
• Risk of lung cancer is reduced.
• Risk of COPD is reduced.
• Lung function improves up to 30% within 2 to 3 months.

Psycho - social 
benefit

• Sense of smell and taste improve within days.
• Money is saved each day by not buying cigarettes.
• Patient earns greater self-respect because of a real 

sense of accomplishment in quitting.

• Patient enjoys increased self-esteem due to quitting smoking.

Table 1: Benefits of smoking cessation.

Figure 1: Process of smoking-related CVD.
CVD: Cardiovascular Diseases; HT: Hypertension; DM: Diabetes Mellitus; 
MetS: Metabolic Syndrome.
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cessation are progressing. We need to clarify the effects of smoking 
cessation on each lifestyle-related disease. Since there are few 
studies that clarified the smoking cessation can directly improve the 
hypertension or diabetes, future studies are desirable to prove it.

Conclusion
We have reviewed the process of smoking-related CVD focusing 

on the links between smoking and lifestyle-related diseases (Figure 
1). Smoking directly promotes atherosclerosis and arteriosclerosis 
in small vessels and increases the risk of CVD. In addition, 
smoking causes the incidence and progression of lifestyle-related 
diseases, hypertension, diabetes, dyslipidemia, and MetS. These 
smoking-related diseases also promote the incidence of CVD via 
atherosclerosis. Therefore, smoking cessation is definitely important 
not only to prevent malignant neoplasm and lung diseases, but also 
CVD and lifestyle-related diseases induced by smoking.
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