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Based on the 2018 Obesity Fact Sheet in Korea released by the 
Korean Society for the Study of Obesity, we reported incidence 
rates of chronic diseases including type 2 diabetes, hypertension, 
myocardial infarction, ischemic stroke, and cancers, and all-cause 
mortality rates according to waist circumference (WC) level.1 We 
analyzed the health check-up database between 2009 and 2016 
provided by the Korean National Health Insurance System and 
calculated incidence rates and all-cause mortality rates standard-
ized by age and sex using the 2010 census of the Korean popula-
tion. We found that higher WC levels were positively associated 
with incidence rates of such comorbidities. However, regarding 
all-cause mortality rate, it was observed that the lowest WC level 
was associated with the highest all-cause mortality rate, and the 
highest WC level was associated with the second highest all-
cause mortality rate.

These results suggest that higher WC level is associated with 
higher all-cause mortality rates in subjects with abdominal obesi-
ty. This is in accordance with findings from the systematic review 
and meta-regression analysis of European studies indicating that 
WC has a J-shaped association with increased all-cause mortali-

ty.2 However, among subjects without abdominal obesity in our 
study, a higher all-cause mortality rate was observed in those with 
lower WC level. Conversely, several studies have shown linear 
positive associations between WC size and mortality risk.3,4 Par-
ticularly in subjects without abdominal obesity or general obesity, 
lower WC size or body mass index (BMI) may attribute to vari-
ous causes. Compared with higher WC size or BMI, people with 
lower WC size or BMI may be more likely to be current smokers, 
to have comorbidities, or to be in poor nutritional status related to 
decreased WC size or loss of body weight and these conditions 
related to unintentional weight loss may increase mortality risk.5,6 
Moreover, there may exist various confounding factors that are 
potentially associated with mortality risk. However, we did not 
consider these confounding factors besides standardization for 
age and sex, thus our analysis cannot confirm the association be-
tween WC size and the risk of all-cause mortality as well as the 
development of comorbidities.

Meanwhile, the U-shaped association between WC level and 
all-cause mortality rate in our study can be partly explained by 
the paradoxical association between obesity and mortality risk. 
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Although the majority of studies on this issue have measured 
obesity using BMI, studies using less-frequent measures of body 
composition including WC and waist to hip ratio have also sug-
gested the obesity paradox.7,8 However, the obesity paradox has 
been predominantly reported among elderly individuals and pa-
tients with comorbidities.9 Furthermore, WC may have a differen-
tial relationship with mortality according to age, sex, and BMI.10

In this regard, future studies that consider potential confound-
ers related to change in WC and mortality risk are needed to ex-
amine better the association between WC and the risk of mortal-
ity. Subgroup analyses by age, BMI, comorbidities, and specific 
causes of mortality should be also considered to reveal the associ-
ation between WC and mortality risk. 
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