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Diabetes is characterized by a variable degree of impaired in-
sulin secretion and insulin resistance, driven by both genetic 
and environmental factors. To date, several genetic and envi-
ronmental factors have been studied to understand the patho-
physiology of diabetes [1]. Even though much progress has 
been made in genetics, the fundamental basis of diabetes man-
agement is managing the environmental factors. However, 
health behaviors in diabetes patients are commonly not satis-
fied in Korea [2]. Further, the Korean prevalence of diabetes in 
2030 is projected to increase two-fold compared with levels of 
2013 to 2014 when considering the contribution of environ-
mental risk factors [3].

On the other hand, the ultimate purpose of glucose control 
is to prevent micro- and macrovascular complications. As the 
leading cause of death in patients with diabetes is cardiovascu-
lar disease (CVD), optimal management of CVD risk factors 
like smoking, physical inactivity, high blood pressure, and dys-
lipidemia, as well as managing glucose level is critical for pre-
venting diabetic complications. Since publication of the results 
of the Framingham Heart Study, these risk factors have be-
come the target for patient management, and the rates of car-
diovascular complications and mortality due to CVD in diabe-
tes patients have declined worldwide, as well as in Korean [4].

Beyond treating diabetes and CVD risk factors, effort is 
moving to prevent development of diabetes, and lifestyle mod-
ification showed positive effect in several long-term observa-
tional studies [5,6]. In this regard, modifiable factors including 
smoking, high blood pressure, obesity, and dyslipidemia are 
considered risk factors of diabetes, and many risk scoring sys-
tems use these variables to calculate the risk for developing di-

abetes [7,8]. However, smoking is not emphasized as a modifi-
able factor for preventing diabetes compared to its impact as a 
cardiovascular risk factor. American Diabetes Association 
guidelines mentioned that smoking ‘may’ increase the risk of 
diabetes [9]. 

In the article entitled, “Association between cigarette smok-
ing and new-onset diabetes mellitus in 78,212 Koreans using 
self-reported questionnaire and urine cotinine,” Kim et al. [10] 
assessed cigarette smoking status by urine cotinine level, as 
well as a self-reported questionnaire in a prospective cohort 
and showed an association between smoking and new-onset 
diabetes in Korean individuals. The association showed a dose-
dependent pattern; a higher daily amount and longer duration 
of smoking increased diabetes risk (P for trends <0.05). Inter-
estingly, self-reported former smoking did not show an in-
creased risk of incident diabetes in this study, and it would be 
better if body weight change could be considered. Also, since 
the association increased in a dose-dependent manner in cur-
rent smokers, it would be more desirable to analyze the associ-
ation in former smokers, specifically regarding the amount and 
duration of former smoking. 

There have been consistent results about the association be-
tween smoking and incident diabetes risk [11-14]. However, in 
a real-world clinical setting, the physician usually encounters 
limitations in encouragement of lifestyle modification, espe-
cially smoking cessation, for preventing diabetes. One of the 
challenges is that patients often worry about weight gain and 
withdrawal effects after quitting smoking. Substantial weight 
gain within 6 years of smoking cessation was associated with 
increased short-term risk of type 2 diabetes mellitus, according 
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to a longitudinal cohort study [15], although sustained smok-
ing cessation was not. However, the increased risk was shown 
only in recent quitters who showed greater than 5.1 kg weight 
gain, and the hazard ratios for death from CVD decreased in 
all recent quitters regardless of weight gain compared with cur-
rent smokers. Therefore, it is important that physicians help 
hinder patients from gaining weight after quitting smoking and 
should have some strategies for maximizing the health benefits 
of smoking cessation. The first step of such interventions is to 
improve diet quality and increase physical activities [16]. 

Another issue is that physicians usually assess patient smok-
ing status and dose only through patient self-reporting. In this 
aspect, an approach with urine cotinine level will be useful in 
real-world settings. In this study, urinary cotinine level alone 
showed significant association (relative risk, 1.04; 95% confi-
dence interval, 1.01 to 1.06) with increased risk of diabetes 
[10]. Moreover, urinary cotinine is highly sensitive, non-inva-
sive, inexpensive, and easy to check using once-daily semi-
quantitative immunoassay test strips [17-19]. If further study 
could provide the recommendable target levels of biomarkers 
of smoking status, like urine cotinine level, to prevent diabetes 
risk, it is expected that physicians would have more objective 
methods to assess patient smoking status, including second-
hand and e-cigarette smokers. Moreover, they could educate 
patients about smoking cessation based on more objective as-
sessment and measurable targets. 

As shown in several studies, including this study [10], life-
style patterns and metabolic syndrome factors share a similar 
tendency; former smokers or never-smokers have more favor-
able lifestyle patterns and better cardiometabolic profiles‒in-
cluding blood pressure, glucose, glycosylated hemoglobin, and 
high-density lipoprotein cholesterol than current smokers. 
These other competing risk factors may affect the results of the 
analysis and make it difficult to determine whether smoking is 
an independent and causal factor of the consequence.

We assert that more prospective clinical studies with inter-
vention are needed to reach a concrete conclusion of whether 
smoking is a causal factor of incident diabetes, and thus smok-
ing cessation will be valuable as a target for its prevention. A 
randomized controlled clinical trial, the community-based Ko-
rean Diabetes Prevention Study (C-KDPS), is ongoing to pre-
vent type 2 diabetes mellitus by intensive lifestyle modification 
using a web-based program [20]. Quitting smoking is one of 
the major goals of the C-KDPS lifestyle intervention program. 
As more relevant evidence is accumulated in further studies, 

nationwide and individual pharmaceutical and lifestyle inter-
vention will be regarded more critical. Considering the associ-
ation between smoking and diabetes risk as well as cardiovas-
cular risk, it is time that more attention be paid to these issues.
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