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One of CV risk factors or a disease?
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Obesity diagnosis
WHO BMI cut-off points

International 

Classification

Asian

Population

Severe Underweight < 16 kg/m2

Moderate Underweight 16.0 – 16.9 kg/m2

Mild Underweight 17.0 – 18.4 kg/m2 ≤ 18.4 kg/m2

Normal Weight 18.5 – 24.9 kg/m2 18.5 – 23.0 kg/m2

Overweight 25.0 – 29.9 kg/m2 23.0 – 27.4 kg/m2

Obese Class I 30.0 – 34.9 kg/m2 ≥ 27.5 kg/m2

Obese Class II 35.0 – 39.9 kg/m2

Obese Class III > 40.0 kg/m2

WHO Expert Consultation. Lancet 2004;363:157-163



Waist circumference cut-off values

IDF criteria

Male Female

European 94 cm 80 cm

South Asians 90 cm 80 cm

Chinese 90 cm 80 cm

Japanese 85 cm 90 cm

AHA/NHLBI criteria

Male Female

Non-Asian Americans 102 88 cm

Asian Americans 90 80 cm

Korean Society for the Study of Obesity

Male Female

Korean 90 cm 85 cm

Obesity diagnosis



CT scans from two subjects with comparable BMI illustrating adiposity phenotypes characterized 

mainly by intra-abdominal adiposity (top panels) and subcutaneous adiposity (bottom panels). 

Després JP. Can J Cardiol 2015;31:216-222

Visceral fat

Obesity diagnosis



Obesity & Mortality

N Engl J Med 2008;359:2105-2120



Obesity & Mortality

N Engl J Med 2008;359:2105-2120

24-25

24-25



Obesity & Mortality

N Engl J Med 2006;355:779-789



Obesity & the Heart

Wong CY et al. Circulation 2004;110;3081-3087

Based on BMI



Obesity & the Heart

Kim SH et al. Int J Cardiol 2014;176;951-955

Based on VFA



Healthy obesity vs. at risk obesity

 Based on body mass index (BMI)

 Based on levels of insulin resistance (IR)

 Based on clustering of cardiometabolic risk factors

(BP, TG, CRP, HOMA, DM, HDL…) 

Definition of benign obesity 
or healthy obesity

or metabolically healthy obesity (MHO)



Metabolically Healthy Obesity 

(MHO)

Metabolically Abormal Obesity 

(MAO)

V Primeau et al. Int J Obes 2011;35:971-981



Various criteria of MHO

Kim SH et al. Eur Heart J. 2015 Dec 18. 



MHO and Cardiovascular disease (CVD)
MHO does not associated with target organ change?

Stefan N et al. Arch Intern Med. 2008

P = NS

P = NS



MHO does not increase the risk of all cause/CVD 

mortality?

The Aerobics Center Longitudinal Study (ACLS) - 10 yrs of follow-up

Katzmarzyk PT et al. Diabetes Care 2006;29:404-409

MHO and CVD



MHO does not increase the risk of DM & CVD?

Meigs JB et al. J Clin Endocrinol Metab 2006;91:2906-2912

MHO and CVD

11 yrs of follow-up



MHO and CVD

MHO does increase the risk of CVD?

Absolutely NOT

Q: Do we need to treat a subset of obese

people labelled as MH differently?



Arnlöv J et al. Circulation 2010;121:230-236

Without metabolic syndrome

MHO and CV events



30 yrs of follow-up

MHO and CVD

MHO does increase the risk of CVD?

Arnlöv J et al. Circulation 2010;121:230-236



MHO and CV changes

Kim SH et al. J Hypertens 2011;29:1765-1772



MHO is not associated with target organ changes?

MHO and CV changes

Kim SH et al. J Hypertens 2011;29:1765-1772



MHO is associated with target organ changes?

MHO and CV changes

Kim SH et al. J Hypertens 2011;29:1765-1772



MHO and Hypertension
MHO increases the risk of hypertension incidence?

Kim SH et al. J Hypertens 2013;31:145-151



MHO and Hypertension
MHO increases the risk of hypertension incidence?

Kim SH et al. J Hypertens 2013;31:145-151

Cumulative 8-year hypertension incidence in different body mass index (BMI) without metabolic syndrome



MHO and CVD



MHO and CVD

Kramer CK et al. Ann Intern Med 2013;159:758-769

≥10 years of follow-up

All studies



“MHO” is simply a myth.

MHO and CVD

Puri R. J Am Coll Cardiol 2014;63:2687-2688



MHO and CVD

Q 1: MHO does increase the risk of CVD?

Q 2: Do we need to treat a subset of obese people

labelled as MH differently?

Absolutely, YES

Absolutely, NO



MHO and CVD

Eur Heart J 2013;34:389-397



MHO and CVD

Ortega FB et al.  Eur Heart J 2013;34:389-397



Summary

At the population level, it is clear that obesity is an 

established risk factor for all-cause mortality and CV events. 

There needs to be a consensus on how best to define the 

MHO and additional long-term follow-up data including 

fitness or physical activity as a relevant covariate.

Current data suggest that the MHO does not seem to be a 

benign phenotype, although there is still some debates.

However, the concept of  MHO phenotype emphasizes the 

remarkable heterogeneity of obesity.



Thank you for your 

attention!


