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Obesity is associated with cardiovascular risk factors, such as dyslipidemia, hypertension and diabetes. However the
presence of the obesity related deranged metabolic profiles varies widely among obese individuals. These individuals,
known as 'metabolically healthy obese phenotype (MHO)', despite having excessive body fatness, display favorable
metabolic profiles characterized by insulin sensitivity, no hypertension, as well as less dyslipidemia, less inflammation.
The purpose of this study was to compare cardiac characterization and clinical profile of MHO and Non-MHO
(nonmetabolically healthy obese) subjects in men. We measured treadmill exercise capacity (METSs) and maximum
blood pressure (BP) in 210 subjects through a medical checkup at J General Hospital. Metabolic syndrome was defined
according to the modified Adult Treatment Panel III definition criteria. Both MHO and Non-MHO subjects showed
statistically significant changes in the left ventricular mass index (P<.001, P<.01, respectively), A-velocity (P<.01,
P<.001, respectively), E/A ratio (P<.01, P<.001, respectively), E'-velocity (P<.001, P<.001, respectively), HOMA-IR
(P<.01, P<.001, respectively) and maximum systolic BP (P<.01, respectively) compared with the MH-NO (metabolically
healthy non obese) subjects. In conclusion, MHO participants were at increased risk of cardiovascular disease and partly
metabolic disorder.
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Table 1. Clinical and biochemical characteristics of MH-NO, MHO and Non-MHO groups

MH-NO

MHO

Non-MHO

Variable (n=50) (n=113) (n=47) Bonferroni
Age (years) 479 + 10.8 48.6 t 8.1 519 + 83 NS

Height (cm) 170.1 + 6.5 1704 + 6.4 1709 + 5.7 NS

Weight (kg) 614 £ 56 779 + 87 83.0 £ 11.7 A<B<C™
BMI (kg/m®) 211 + 1.1 26.8 + 2.0 283 + 29 A<B<C™
Muscle mass (kg) 467 + 39 53.7 + 6.0 552 + 62 A<B, C™
Body fat mass (kg) 11.1 + 24 198 + 39 229 + 64 A<B<C™
Waist circumference (cm) 764 + 49 87.1 = 7.5 942 + 7.7 A<B<C™
Hip circumference (cm) 89.8 + 4.2 97.6 + 44 1009 + 7.6 A<B<C™
WHR 0.88 = 0.04 0.95 =+ 0.03 0.98 + 0.04 A<B<C™
Systolic BP (mmHg) 108.1 + 12.9 1169 + 14.5 125.1 + 165 A<B<C™
Diastolic BP (mmHg) 705 £ 99 764 £ 99 80.9 + 12.0 A<B<C™
Homocysteine (umol/L) 122 £ 29 132 £ 6.1 13.6 £ 4.0 NS

Insulin (WU/mL) 3.7 + 21 68 + 34 9.0 + 54 A<B<C™
HbAlc (%) 58 £ 09 57 £ 05 64 £ 12 A, B<C™
Glucose (mg/dL) 942 + 232 93.0 £ 125 1147 £ 316 NS
HDL-cholesterol (mg/dL) 544 + 123 495 * 109 441 * 85 A>B>C™
LDL-cholesterol (mg/dL) 1245 + 238 132.5 £ 31.8 121.1 + 304 NS

Total cholesterol (mg/dL) 195.7 + 28.1 204.7 £ 35.0 1947 £ 33.0 NS
Triglyceride (mg/dL) 116.5 + 64.7 147.8 + 86.1 2103 + 97.7 A, B<C™
Uric acid (mg/dL) 56 12 64 + 12 67 12 A<B, C™
hs-CRP (mg/dL) 0.09 + 0.10 0.18 + 035 0.58 + 1.46 A, B<C”
Medical history

Hypertension (%) 0 14 (12.4%) 26 (55.3%)
Diabetes mellitus (%) 0 1 (0.9%) 6 (12.8%)

Values are Mean + SD. ™, P<.001; **, P<.01. NS; not significant.

Abbreviation; MH-NO, metabolically healthy-non obese; MHO, metabolically healthy obese; BMI, body mass index; WHR, waist hip
ratio; BP, blood pressure; HbAlc, hemoglobin Alc; HDL, high density lipoprotein; LDL, low density lipoprotein; hs-CRP, high sensitive
C-reactive protein.

A, MH-NO; B, MHO; C, Non-MHO
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Fig. 1. Difference of HOMA-IR, Max SBP and LV mass index of MH-NO, MHO and Non-MHO groups. =", P<.001; ™, P<.01.
Abbreviation; MH-NO, metabolically healthy-non obese; MHO, metabolically healthy obese; HOMA-IR, homeostasis model assessment-
insulin resistance; Max SBP, maximum systolic blood pressure; LV, left ventricular.
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Table 2. Haemodynamic parameters during exercise treadmill test of MH-NO, MHO and Non-MHO groups

Variable MH-NO MHO Non-MHO Bonferroni
(n=50) (n=113) (n=47)

Resting HR (beats/min) 60.8 £ 83 619 £ 79 649 £ 10.6 NS
Resting systolic BP (mmHg) 1135 + 14.0 1192 + 13.1 125.7 + 12.7 A<B<C™
Resting diastolic BP (mmHg) 69.1 £ 98 743 £ 106 81.0 £ 108 A<B<C™
Resting RPP 6899.4 + 12623 71509 £ 1699.7 81959 + 17955 A, B<C™
Maximum HR (beats/min) 162.7 + 139 1612 + 12.1 1540 + 14.0 A, B>C"
Maximum diastolic BP (mmHg) 78.0 £ 9.3 80.9 £ 10.4 85.7 £ 14.0 A, B<C”
Maximum RPP 251829 + 3626.7 27091.9 + 4219.7 26826.6 + 4720.7 A<B, C”
Exercise duration (min) 99 £ 1.9 9.7 £ 1.5 89 = 1.7 A, B>C”
Exercise capacity (METs) 114 + 19 11.1 + 2.0 104 £ 2.0 A >C”
Values are Mean + SD. ™, P<.001; ™, P<.01.

Abbreviation; MH-NO, metabolically healthy-non obese; MHO, metabolically healthy obese; HR, heart rate; RPP, rate pressure product;

METs, metabolic equivalents.
A, MH-NO; B, MHO; C, Non-MHO
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Table 3. Cardiac structure and function of MH-NO, MHO and NMHO groups

MH-NO

MHO Non-MHO

Variable (n=50) (n=113) (n=47) Bonferroni
Cardiac structure
IVSd (mm) 9.1 £ 1.0 99 + 0.9 10.1 + 1.0 A<B, C™
IVSs (mm) 141 £ 15 152 £ 15 160 + 1.9 A<B<C™
LVEDD (mm) 476 + 3.1 489 + 3.9 498 + 4.0 A <C
LVESD (mm) 289 + 32 292 + 35 28.6 + 4.8 NS
LVEDV (mL) 1059 £ 155 1125 £ 226 1193 £ 23.0 A <C
LVESV (mL) 319 + 98 33.6 £ 10.0 33.6 = 1838 NS
LVPWd (mm) 87 + 1.1 96 + 0.8 9.7 £ 08 A<B, C™
LVPWs (mm) 146 + 1.8 159 + 1.7 164 + 1.7 A<B, C™
RWT 0.37 + 0.05 0.39 + 0.04 0.39 * 0.05 A<B, C**
LV mass (g) 180.1 £ 323 213.1 + 392 225.0 + 38.1 A<B, C™
Cardiac function
FS (%) 393 + 52 404 + 44 420 + 72 A <C
EF (%) 693 + 6.5 70.7 + 53 722 + 89 NS
E wave DT (m/sec) 2002 + 57.6 209.0 + 54.9 2147 + 66.1 NS
E (cm/sec) 64.0 = 16.6 61.78 + 11.5 64.6 = 139 NS
A (cm/sec) 505 = 11.9 57.9 + 13.0 682 + 158 A<B<C™
E/A ratio (%) 13 £ 05 1.1 + 04 1.0 £ 03 A>B, C™
E' (cm/sec) 138 + 3.1 11.7 + 24 108 + 23 A>B, C™
E/E' ratio (%) 49 + 12 54 + 1.1 62 + 1.7 A, B<C™

o p<.001; ", P<.01; ", P<.05.

Abbreviation; MH-NO, metabolically healthy-non obese; MHO, metabolically healthy obese; IVSd, interventricular septal thickness at
diastole; IVSs, interventricular septal thickness at systole; LVEDD, left ventricular end diastolic diameter; LVESD, left ventricular end
systolic diameter; LVEDV, left ventricular end diastolic volume; LVESYV, left ventricular end systolic volume; LVPWd, left ventricular
posterior wall diastole thickness; LVPWs, left ventricular posterior wall systole thickness; RWT, relative wall thickness; FS, fractional
shortening; EF, ejection fraction; E, mitral peak velocity of early filling; A, mitral peak velocity of late filling; E', early diastolic mitral

annular velocity.
A, MH-NO; B, MHO; C, Non-MHO
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