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Triglycerides (TG) are lipids known to constitute excess energy 
resources that can be stored in adipose tissue and known to be 
the mostly benign form of lipoprotein [1]. High circulating lev-
els of TG reflect the inability of adipose tissue to store excess 
energy in the form of TG, which causes them to release a certain 
amount of TG into the circulation. In our body, insulin plays the 
role of preventing ectopic fat accumulation and lipolysis [2]. 
Therefore, high TG levels are a good surrogate marker of insu-
lin resistance and of high levels of excess energy. In addition, 
hypertriglyceridemia is known to be a major component of met-
abolic syndrome and a marker of those at high risk of cardiovas-
cular disease. LeBlanc et al. [3] suggested that the hypertriglyc-
eridemic waist phenotype, defined by high TG (≥150 mg/dL) 
and an enlarged waist, could be a simple and accurate way to 
identify subjects with high cardiometabolic risk. 

In the last issue of Endocrinology and Metabolism, Prof. Seo 
presented some suggestions regarding the analyses presented in 
our recent study [4,5]. She suggested that we repeat the analyses 
with an extended follow-up period. She also suggested that we 
re-analyze the data, dividing the subjects according to different 
grades of TG levels (i.e., <150, 150 to 200, 200 to 500, and ≥
500 mg/dL). Unfortunately, we were not able to carry out her 

first suggestion, since this was a retrospective study, and for 
now, we cannot extend the follow-up of our subjects because 
deidentified data were provided to us.

For the second suggestion, we re-analyzed the data for the 
risk of development of diabetes after 4 years according to vari-
ous baseline levels of TG. We divided the subjects into four 
groups according to baseline TG levels in 2010 (<150, 150 to 
200, 200 to 500, and ≥500 mg/dL), and we analyzed the risk 
for diabetes development as of 2014 (Table 1). In a stepwise ad-
justment process until model 4, which adjusted for age, sex, 
fasting blood glucose, total cholesterol and lifestyle factors, 
those with TG levels 200 to 500 mg/dL showed a significantly 
higher risk for diabetes development even after adjusting for 
multiple confounding factors (Table 1). The reason for non-sig-
nificance in those with TG ≥500 mg/dL was that very few sub-
jects were in that group, and of those subjects, few developed 
diabetes. As in our previously published study [5], the signifi-
cant increase in risk for diabetes development disappeared when 
body mass index was included in the model (model 5, Table 1). 
This suggests that high TG cannot overcome the effect of body 
size and obesity status for the prediction of diabetes.

We thank Prof. Seo for publishing her letter and for giving us 
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such thought-provoking suggestions. It was an excellent oppor-
tunity to re-analyze our data from a different perspective. We 
hope that more studies will be performed regarding the associa-
tions between lipid abnormalities and diabetes risk in the future.
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Table 1. Risk of Diabetes Development after 4 Years according to Baseline Triglyceride Levels

Diabetes 
no. (%)

Odd ratio (95% confidence interval)

Model 1 Model 2 Model 3 Model 4 Model 5

<150 mg/dL 133 (1.1) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

150≤ TG <200 mg/dL 48 (2.4) 2.192 (1.570–3.059) 1.990 (1.415–2.798) 1.433 (1.008–2.038) 1.346 (0.922–1.964) 1.152 (0.786–1.687)

200≤ TG <500 mg/dL 51 (2.9) 2.738 (1.975–3.796) 2.498 (1.781–3.503) 1.662 (1.165–2.371) 1.535 (1.045–2.254) 1.232 (0.833–1.820)

TG ≥500 mg/dL 2 (3.4) 3.163 (0.764–13.089) 3.043 (0.732–12.650) 1.425 (0.320–6.347) 0.969 (0.121–7.764) 0.823 (0.104–6.543)

Model 1, unadjusted; Model 2, adjusted for age, sex; Model 3, adjusted for variables in model 2 plus fasting blood glucose and total cholesterol; Model 4, 
adjusted for variables in model 3 plus alcohol consumption, smoking habits, exercise; Model 5; adjusted for variables in model 4 plus body mass index.
TG, triglyceride.


