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The effect of body shape on the development of cardiovascular disease: The KOGES study
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Background/Aims: Although obesity is a significant risk factor of metabolic disorders, some people have metabolically healthy obesity (MHO). Many
studies reported inconsistent results about the development of cardiovascular disease (CVD) in individuals with MHO. This study aimed to evaluate the ef-
fect of body shape on CVD outcomes in individuals with MHO. Methods: We analyzed the data of 8,416 participants from the Korean Genome and
Epidemiology Study, a 10-year follow-up population-based cohort study. To evaluate the participants’ body shape, we calculated the Z-score of log-trans-
formed A Body Shape Index (LBSIZ) and divided the participants into the following groups: metabolically healthy non-obesity (MHNO), MHO, metabol-
ically unhealthy non-obesity (MUNO), and metabolically unhealthy obesity (MUO). Then, each group was classified into four subgroups based on the
LBSIZ quartile. A multivariate logistic regression analysis was performed to evaluate the effect of LBSIZ for CVD events according to obesity phenotypes.
The graphical relationships between LBSIZ and CVD events were also evaluated with restricted cubic spline plots Results: During the 10-year study peri-
od, 696 CVD events occurred in the participants. In the multivariate Cox regression model, MHO individuals did not have an increased risk of CVD com-
pared with MHNO individuals. However, the further analysis with LBSIZ showed that the MHO participants with 3rd and 4th LBSIZ quartiles had a sig-
nificantly higher hazards ratio for CVD events, whereas those with Ist and 2nd LBSIZ quartiles did not have an elevated risk of CVD compared to the
MHNO participants with 1st quartile. In the restricted cubic spline regression, LBISZ showed a linear relationship with CVD events regardless of obesity
phenotypes. Conclusions: The MHO individuals with a high quartile of LBSIZ have a significant increased risk for CVD events. MHO individuals with a
high quartile of LBSIZ need to undergo interventions to reduce waist circumference

Groups Hazard Ratio HR  95%-C
MHNO 30 s o Pralue
Quartile 1 <= Reference e yen 08289 599291 001
Quartile 2 IT= 1.45 [0.86; 2.44] o Men N 154661.5%) 905 G03%) oo
Quartile 3 —=— 246 [1.533.97] MUNO Smoking N 0001
Quartile 4 S 2.02 [1.23;3.32] 2 === MUO Never smoker 1683 (56.0%) 1005 (55.9%)
s 320 . Exsmolter s1as0%) 25.064%)
Quartie 1 = 142 073,274 B . oo i | o
Quartile 2 | 1.76 [0.94:3.32] 3 Never draker 1161@95%)
Quartile 3 —— 211 [1.19;3.7¢] I Exdrinker 159 63%)
Quartile 4 — = 350 [2.03;6.03] 10 G -
ysicalativiy,
MuNo B - 0001
Quartile 1 —=— 254 [1.41;4.56) 08 Laisz by
Quartile 2 — 2.08 [1.19;3.63] Systolic BP, munHg 159£146 0001
Quartile 3 —s— 309 [1.92;5.00] T Disstolic BP muflg 71z 98 ss6211 <000l
Quartile 4 — 2.09 [1.29;3.37] Fug o gl e no o
Muo Tonlolestro mgdl. 16442328 19432345 o001
Quartile 1 A 1.86 [1.02;3.40] HDLC, mgdl 952100 76293 oo
Quartile 2 —=— 286 [1.76,4.64] Toghrdesmgdl 1072451 12162506 a94z1262 <000
Quartile 3 —— 3.0 [2.15,5.38] LDLC.medL 62300 1242309 1094231 1682342 0097
Quartile 4 ——=— 4.07 [2.60;6.38] Metabolic s, N
HienBP 1oL oo
Hyperiycenia s01.075% oo
02 05 1 2 5 LowHDLC 1334053% oo

High trighycerides 1330 74.0%)

17407%)

0001
0001

0Lk Br610C

Iy

b fetedzth

L.
f

et %

177





