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Letter

Utility of the Visceral Adiposity Index and 
Hypertriglyceridemic Waist Phenotype for Predicting 
Incident Hypertension (Endocrinol Metab 2017;32:221-9, 
Mohsen Janghorbani et al.)
Eun-Jung Rhee

Department of Endocrinology and Metabolism, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, 
Seoul, Korea

Visceral obesity is the most prevalent manifestation of metabol-
ic syndrome and is a marker of dysfunctional adipose tissue and 
ectopic fat infiltration [1,2]. The initiation of derangement of 
metabolic health strongly correlates with insulin resistance and 
systemic inflammation derived from inflamed visceral adipose 
tissue [3]. Not just having a large amount of fat in body, but also 
the depot-specific accumulation, is important for the develop-
ment of metabolic consequences, because accumulation of fat 
in the visceral depot, not in the subcutaneous depot, has nega-
tive effects on the metabolic health of the body.

Many indices are now available to assess visceral obesity and 
the subsequent metabolic complications. The visceral adiposity 
index (VAI) is a sex-specific mathematical scoring system that 
was developed using simple, classical anthropometric and meta-
bolic parameters, such as waist circumference (WC), body mass 
index, triglyceride (TG) levels, and high-density lipoprotein 
cholesterol, to identify insulin resistance and cardiometabolic 
risk [4]. In previous studies, VAI has been found to be indepen-
dently associated with visceral adiposity assessed by abdominal 
computed tomography [4,5]. Recent studies have reported an 
association between high VAI and insulin resistance and sub-
clinical atherosclerosis [6,7]. Another conceptually simple phe-

notype that could reflect one’s cardiometabolic risk is the hyper-
triglyceridemic waist (HTGW) phenotype, which is simply de-
fined by high TG and a large WC [8]. Recent studies have sug-
gested that individuals with the HTGW phenotype have a high 
risk for subclinical atherosclerosis and are also at risk for the 
development of diabetes [9,10].

 In the study by Janghorbani et al. [11], the authors reported 
an association of high VAI and the HTGW phenotype with inci-
dent hypertension (HTN) in a 7-year follow-up study of 1,375 
first-degree non-diabetic and non-hypertensive relatives of pa-
tients with type 2 diabetes. The authors found that compared 
with those in the lowest VAI quintile at baseline, those in the 
highest baseline VAI quintile showed a 1.7-fold increased risk of 
incident HTN. Furthermore, those with the HTGW phenotype 
showed a 2.3-fold increased risk of incident HTN compared to 
those with a normal TG level and normal WC. This is a very in-
teresting study in a well-characterized study population at high 
risk for diabetes development. The study was elegantly designed 
and well-performed, using appropriate analytic methods.

I have some suggestions and comments about this study. The 
first question is whether the authors considered the development 
of diabetes or other cardiovascular end-points in this study pop-
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ulation. Previous studies have reported a high risk of diabetes 
development in subjects with the HTGW phenotype and a high 
risk of coronary artery calcification in subjects with a high base-
line VAI [9]. Therefore, I wonder if similar results would be ob-
served in this study population. Second, I wonder if the authors 
thought of analyzing whether metabolically healthy obese 
(MHO) subjects were present in this study population [12]. The 
debate about the existence of MHO individuals in various eth-
nic populations continues [13]. It would be interesting if the au-
thors analyzed the level of risk that MHO subjects had for de-
veloping diabetes or HTN, since this study population is at a 
high risk for diabetes. Lastly, I think the authors should interpret 
the results with caution, since this study population is already at 
a high risk for metabolic derangement and diabetes.

 I want to congratulate the authors on this beautiful work and 
expect to see in the future many excellent studies emerging 
from this well-structured Iranian cohort.       

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

ORCID

Eun-Jung Rhee  https://orcid.org/0000-0002-6108-7758

REFERENCES

1. Despres JP. Is visceral obesity the cause of the metabolic 
syndrome? Ann Med 2006;38:52-63.

2. Lebovitz HE, Banerji MA. Point: visceral adiposity is caus-
ally related to insulin resistance. Diabetes Care 2005;28: 
2322-5.

3. Bjorntorp P. Metabolic implications of body fat distribution. 
Diabetes Care 1991;14:1132-43.

4. Amato MC, Giordano C, Galia M, Criscimanna A, Vitabile 
S, Midiri M, et al. Visceral Adiposity Index: a reliable indi-

cator of visceral fat function associated with cardiometabol-
ic risk. Diabetes Care 2010;33:920-2. 

5. Ding Y, Gu D, Zhang Y, Han W, Liu H, Qu Q. Significantly 
increased visceral adiposity index in prehypertension. PLoS 
One 2015;10:e0123414.

6. Oh JY, Sung YA, Lee HJ. The visceral adiposity index as a 
predictor of insulin resistance in young women with polycys-
tic ovary syndrome. Obesity (Silver Spring) 2013;21:1690-4.

7. Park HJ, Kim J, Park SE, Park CY, Lee WY, Oh KW, et al. 
Increased risk of subclinical atherosclerosis associated with 
high visceral adiposity index in apparently healthy Korean 
adults: the Kangbuk Samsung Health Study. Ann Med 2016; 
48:410-6. 

8. Lemieux I, Pascot A, Couillard C, Lamarche B, Tchernof A, 
Almeras N, et al. Hypertriglyceridemic waist: a marker of 
the atherogenic metabolic triad (hyperinsulinemia; hyper-
apolipoprotein B; small, dense LDL) in men? Circulation 
2000;102:179-84.

9. Moon BS, Park HJ, Lee MK, Jeon WS, Park SE, Park CY, 
et al. Increased association of coronary artery calcification 
in apparently healthy Korean adults with hypertriglyceride-
mic waist phenotype: the Kangbuk Samsung Health Study. 
Int J Cardiol 2015;194:78-82. 

10. Han KJ, Lee SY, Kim NH, Chae HB, Lee TH, Jang CM, et 
al. Increased risk of diabetes development in subjects with 
the hypertriglyceridemic waist phenotype: a 4-year longitu-
dinal study. Endocrinol Metab (Seoul) 2014;29:514-21. 

11. Janghorbani M, Salamat MR, Aminorroaya A, Amini M. 
Utility of the visceral adiposity index and hypertriglyceride-
mic waist phenotype for predicting incident hypertension. 
Endocrinol Metab (Seoul) 2017;32:221-9.

12. Seo MH, Rhee EJ. Metabolic and cardiovascular implica-
tions of a metabolically healthy obesity phenotype. Endocri-
nol Metab (Seoul) 2014;29:427-34.

13. Phillips CM. Metabolically healthy obesity across the life 
course: epidemiology, determinants, and implications. Ann 
N Y Acad Sci 2017;1391:85-100. 


