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Background: This study investigated the association between obesity and cardio— Received March 7, 2024
metabolic disease clusters in Korean adults aged 19-39 years. ie"'sed('jv'jy 271'52022(‘;24
Methods: We included 3,785 participants (1,767 men and 2,018 women) aged 19-39 ceepted June 15,
years who participated in the Korea National Health and Nutrition Examination Survey
(2020-2022). The risk factors for cardiometabolic disease were defined as follows:
high blood pressure; hypertriglyceridemia; hyperuricemia; and high low-density li-
poprotein cholesterol, low high—density lipoprotein cholesterol, high fasting plasma
glucose, elevated alanine aminotransferase levels.

Results: The prevalence of participants with 2 1, 22, and = 3 cardiometabolic disease
risk factors was 95.2%, 84.2%, and 65.6% in men and 90.0%, 70.5%, and 43.0%,
in women with class 2-3 obesity, respectively. Compared to those for young adults
with underweight/normal weight, the odds ratios (ORs) and 95% confidence inter-
vals (Cls) for the clustering of cardiometabolic risk factors were 17.26 (8.32-35.80)
for>1; 19.43 (12.18-31.00) for > 2; and 22.93 (14.15-37.15) for > 3 factors in men
with class 2-3 obesity and 14.67 (8.00-26.91) for > 1; 20.88 (12.15-35.88) for > 2;
and 36.26 (20.20-65.09) for > 3 factors in women with class 2-3 obesity.

Conclusion: Although the patients were young, the prevalence and ORs for cardio— Corresponding author

metabolic disease risk factor clusters in young adults with obesity were prominently Youn Huh _ -

high. Prevention and management of obesity in young Korean adults are urgently ger_’_a’\:”fntloéFaT"yEMﬁdL'f'ne’ U."eo;]?;u
needed at both individual and public levels. Do, Uiongbu, 11750, Koren.
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= b56)E H2I5t0] ZEBXQI A7 haXh= 3,785H(E4 1,767
H, 04 2,018H)0|ULC.

KNHANESE 22| N H1R2|A0125|(2018-01-03-2C-
A, 2018-01-03-5C-A, 2018-01-03-4C-A)Q| £21& &0
H S A0 ALHLXE FHY 4= Q=S HIAE XX|E Xt

A

o
20 Q7| TH20| 49| PIFIS WOLoD| = OiTs 7| Aeto] #5)

=
s
o
T

OF T

ro r

—~

2  Archives of Obesity and Metabolism

2, He 9|
KNHANES®| ZAL S=01A G E2ZAF B HE2 0lSHTIME

QAo HpUM A5 $E2 THHASOZ of, S—d9 274
JECR JIE0IUCH, Wg &2 1E 0[otet thsh st 01yo2
T2t S5 HHe 19 SFEE0 M2t E 12 0|22 HIZ
T2, #13| 01YQl BRE SFTL=2 FolotRen, M &
A= B 1007HH] 042 EHE olEAM ol §AE ol U= =22
2 Yot HAIHR MAES2 15720 SZE MAESS 150
= 01y E= 1 MHESE 752 01 E= L= gk A
HEss EgoiM of FR0s 18E 122 SEE 2222 Aot
0f 2t 20 sliot= AlZtE ote 4= F2oI.

HHAZEZ AZL AFE Defoin] BY= Bt FA= 20610 55
ot 71, 37, olel=el, 2eE Sl MEEK = 7

> ]
[e]]

kg)E 71(m)Q MSC= LIF0IA ALISIICE HIPHEHA = MR
Off 2t XHIS/FAHMB(<23.0 kg/m?), THIZ(23.0—24.9 kg/m?),
HI2F 1EH74(25.0—29.9 kg/m?), HI2t 2—3HA(>30.0 kg/m*)Z 474

o] 150 FEGIAUCL® HAUAA= 8AIZH 04 Z=MEOIA MBS

.

~

A&t 1, Total cholesterol (TC), high—density lipoprotein cho—
lesterol (HDL-C), Z4X|et, Z2&Y, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), 242 =X5IRLCt. Low—
density lipoprotein cholesterol (LDL-C)2 TC-(HDL-C)-(Z4X]

2/6)2 AlttE A= FOIGILt

MSIRHALEIS 9IFOIRHE F2 ¥, 52 LDL-C, %2 HDL-C,
52 BHRIY, 52 B2HY, &2 ALT, DAESOR Ho5i9iT,
AYBOAEEO| 2HL 5 77) 5 HBHUARE| Jh40] mR} >
1,22, 2302 FHILL &2 FULS +57| Y 2130 mmHg
E= 017 &R 285 mmHQO|AL DYoo= FHER A=
o5, W2 HDL-Ci= E40ilAl= HDL-C < 40 mg/dl, 0{0iA
= <50 mg/dIO2, 52 ZMX|LL ZMX|E > 150 mg/dIQ! AL,
=0 TSSO T=ESL > 100 mg/d0|7Lt Yo RTite
A2 HOI5IUCL " &2 DL-C LDL-C > 130 mg/dI2, &2
ALTE BY 7+ &HI0| Q{OHAM ALT > 40 U/dICZ Hol51 1,
DRMAZ2 HHUN=E QApX] > 7.0 mg/dl, HHUAME > 6.0
mg/di2 Ho|stgict.



Youn Huh. Obesity and Cardiometabolic Disease Risk Factor Clusters

3. 84 24
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712801 EM2 HIZHHA0] W2t 710|-KlE A™ES Aot H|ulot
QACH HIZHHASE JHEE HETIAES AR 2 2 St
M THt5t7| foh Table 1 2 01F 172 S M, A
SFE, USSE, STHH, SEMH, UANQ 2SHEE B0 T
& ZX|AE S| EMS AIJotICE IBM SPSS Statistics ver. 24.0

D2 7H(BM Co., Armonk, NY, USA)S A2

SIAO M P-valueZt
0.05 0|22l BRE SAXCE FLoICL! HotiLt.

2 &

1. AP x| LMY £

HPOHARLS] T LIOl= 1 242F 29.4 + 0.2A, 29.5 £ 0.2A
UL, SRt HEIX | WA 212 g0iMd= 78.7 £ 0.3 kg,
25.5 + 0.2 kg/m°0|11 M0 ME 65.2 + 0.3 kg, 24.9 £ 0.1 kg/
m? QCt £57| EQ 01247| €Y, TC, LDL-C, $A4X|, 2=,
AST, ALT, Q4R 25 HLH0MA HIPHEHAV 20ESZ S7H6I
11, HDL-C= ZASICt. HH0M MASS HIEES MAMES/HaH|
UL 2—3HA| HIZHOM THE HACH, SFAh= Ik
UL MBS/ SHHSOIM 7HE FUCE T 2 HFH

2 ROUSHA| ZUTK(Table 1).
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HE /MBS S 212 52.1%9 37.1%%C0k ASTTHAL
ot IRQIXIE 371 01421 HIEE2 Hd9 d2, 2—3HA H|ZH0|M=
65.6%, 1HA HIZOIA= 43.2%%¥ 10, 0382 B2, 2—3HA H|Tt
OlAT= 43.0%, 1Tt HIBHOIAIS 18.9% T, KAIZ/HAHIZA
= U9 2124 7.8%24 2.0% % CHTable 2).

3. HIRFEHA|Of| [}2 JHEX HBCHARE
O| WXHH|2} 95% A2t

riot

#
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QIR U 2

B9 ER MAS/YYMS0 dlsh, 2—3HA HIZHO|A WX

ALT7t 18.55 (95% CI, 10.86—31.67)2 7I& =41, 1 Ct
3529 7.99 (4.85—13.17), %2 HDL-C 7.19 (4.45—
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2 ALT7}8.15 (4.94
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HI2H0IIM XM= =2 ALT= 29.10 (14.56—58.16)2 71& =941,
O O8e 1QAEE 1752 (10.60—28.97), =2 2284 12.12
(7.46—19.69), =2 &t 12.02 (6.45—22.39) #=0|11, 1A H|Tt
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& 4.32 (2.87—6.50)==0|ACHFigure 1).
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Table 2. Prevalence of individuals and clustered cardiometabolic disease according to obesity classification

Underweight/normal Overweight Class 1 obesity Class 2—3 obesity  p ¢,
> N %(SE) N %(SE) N %(SE) N  %(sE  trend
Cardiometabolic risk factors
High BP Men 402 44 9.3(1.4) 78 17109 184 31.0.0 96 42437 <0.001
Women 116 29 2.6(0.6) 17 5.1(1.4) 33 9.5(1.8) 37 23.6(3.6) <0.001
High LDL-C Men 545 117 228(2.1) 118 29.0(25) 225 36.9(2.2) 85 415(3.8) <0.001
Women 447 229 19.2(1.3) 73 24.8(3.0) 9%  30.8(3.0) 50 356.3(4.6) <0.001
Low HDL-C Men 309 42 7.3(1.3) 51 122(1.7) 136 22.4(1.8) 80 37.9(4.0) <0.001
Women 433 158 12.4(1.2) 77 25230 111 383(3.3) 87 60.8(5.00 <0.001
High TG Men 533 73 142(18) 100 2473 252 41.2(23) 108 489(3.8) <0.001
Women 226 61 (0.8 42 13.6(2.1) 73 23727 50 32.3(4.6) <0.001
High FPG Men 387 48 (1.5) 67 156520 183 295(2.1) 89  45.0(4.00 <0.001
Women 247 72 5.8(0.7) 46 15.6(2.3) 70 216(2.8) 59  429(4.9) <0.001
Elevated ALT Men 386 26 (1.2) 59 14409 192 316(.1) 109 51.4(3.8) <0.001
Women 90 20 0.3 7 2.6(1.1) 24 8.9(1.9) 39 29.0(4.6) <0.001
Hyperuricemia Men 567 89 167(1.9) 108 263(2.1) 249 398(21) 121 55839 <0.001
Women 157 38 3.0(0.5) 21 8.6(1.8) 49 15.6(2.4) 49  354(4.2) <0.001
Clustering cardiometabolic risk factors
21 Men 1,287 271 521(25) 280 671(5 534 867(15 202 952(1.7) <0.001
Women 992 459 37.1(1.6) 178 59.8(35) 231 74029 124 90.0(2.7) <0.001
22 Men 864 112 216(1) 171 406(2.4) 402 65420 179 84.2(28) <0.001
Women 420 117 10.0(1.1) 70 23228 131 425(.2) 102 705(5.00 <0.001
>3 Men 529 38 7.8(1.3) 83 19822 267 432(21) 141 656(3.6) <0.001
Women 171 26 2.0(0.4) 23 8.5(1.8) 58  18.9(2.4) 64  43.0(5.00 <0.001

Values are presented as number and percentage (SE).
Abbreviations: BP, blood pressure; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol; TG, triglyceride: FPG, fasting plasma

glucose; AST, aspartate aminotransferase.

2 A2 UEIHLE MNS/SLHMSME FAF 50% 0
A0%0IN S HTAEE ASIUATL 174 01dS

= LIEH r=R20ME MEZAIS/t Kot
of =ttet P

)
>
nA
o
=
o 30
o
oY
4o rlo
H
0z
oM
fol
0%
re
fou
NS
Ol
d
Si
k1

roou
i
o A
e
ro 1o
gy LT
ro Pu%o
oz O
o
rlo 4
Rl
2N
Ol
) 8
(o]
0) ;_
>-|l 1
b=
=2 FN
o
[un ™
o e

\J

BI7HEH 2t tRL

ol

{Oil A 198H2E 298K ’57f
I.

N
N

HME gL

J

ks
9o
0

r
|

N
[0¢]
T
w
~l
(=]
)
30
fu}
B8
o

40 gy
0F
)]
i)
ol
J
3
i
N
|0
Hu
I
il

HRotal ¥

AL

fOlA 8Het 781 7ot f 10— 25A1|
gelo= o= of HE AUME TXIF0|A '—f B|2ret
H2 402 FYAS0| HlaiA =2 ALTS| WXHH|7t 3.24 (95% Cl,
ot=0] F2 210 MU0) HIaHA] H]
2 ALTS| WXH[7F 2N ==, 0= 0[0] THE

[¢]

otE Ze

AAME 20

& AXME tt=lS Zelet OtAOFI0AT XMEZ A7t HOLE S tHH
O RMIX|LO[ O MU0 HISHA HIZHO| CHolAT a2t ChAfEE

HT
2
MHA

% |:|. 16-17

= G0N MESX |/t S/HdeS A EAUUARE R A>T
78 Ol 27 Ol 374 0
YOl 35—40M| 2Els Eefet 01 H0ME I atiiaet 2

Ap7t 274 Ol] WAHH|= HIZHO| OF B0 HIaHA HIZH
fle 22t 6.26 (5.55—7.07)2t 16.35 (12.14—22.01)RULH.

= & ST RARHA GALOIA Of2f 7HO| & ETHAME

Hlg2 AL RX2 WXHlE=E QAVH AR U
I MEHX|=2F FE6HA Z80) HloiA H-g0M Qladlo] =
20| 7|5k &7| M2 WEH YHatiEe % 28
O IOl ZX|2F OAEZ O] MEF K2t AL
Of et DIRP7| W20 MESR7t S7Ho) Tt oA
1 | QIER 3| SIS

= 7HX| HAHUZO0] B 2ot 2 FRI0IAM I &HAERS] ZHO|

I’E

ful
N

TS o
oC

it
re

2

A oz Hi 2
1o k1 rir njo
H =T o N
oA Wo nf oM A

i
ot

o

Archives of Obesity and Metabolism B



Archives of Obesity and Metabolism Vol. 3, No. 1, June 2024

A
Hyperuricemia R

Elevated ALT
High FPG RNV S

High TG ]
Low HDL-C e e E—
High LDL-C [ ———

High BP

c

Hyperuricemia

Elevated ALT
High FPG
High TG

Low HDL-C
High LDL-C | ——o
High BP

0 5 10 15 20 25

B

Hyperuricemia
Elevated ALT
High FPG
High TG

Low HDL-C
High LDL-C
High BP

D

Hyperuricemia
Elevated ALT
High FPG
High TG

Low HDL-C
High LDL-C
High BP

0

20 30 40

50 60

—_—

2

0 40 60

80 100

Fig. 1. Adjusted odds ratio and 95% confidence intervals for individuals of cardiometabolic disease according to obesity classification. (A) Class 1 obesity in
men, (B) class 2-3 obesity in men, (C) class 1 obesity in women, (D) class 2—3 obesity in women. Values were obtained using multivariate logistic regression
analysis after adjusting for age, income, education, alcohol consumption, smoking status, and physical activity. BP, blood pressure; LDL-C, low density lipo-
protein cholesterol; HDL-C, high density lipoprotein cholesterol; TG, triglyceride; FPG, fasting plasma glucose; AST, aspartate aminotransferase.

Table 3. Adjusted odds ratio and 95% confidence intervals for clustered cardiometabolic disease according to obesity classification

Sex Und:or;/;?;?ht/ Overweight Class 1 obesity Class 2—3 obesity P for trend
Clustering cardiometabolic risk factors
> Men 1 (ref.) 1.79 (1.30—2.45) 5.45 (3.90—7.61) 17.26 (8.32—35.80) <0.001
Women 1 (ref.) 2.48(1.82—3.40) 4.64 (3.38—6.37) 14.67 (8.00—26.91) <0.001
22 Men 1 (ref.) 2.43(1.78—3.33) 6.56 (4.81—8.94) 19.43 (12.18—31.00) <0.001
Women 1 (ref.) 2.64(1.80—3.89) 6.36 (4.47—9.06) 20.88 (12.15—35.88) <0.001
23 Men 1 (ref.) 2.82(1.80—4.42) 8.39 (5.58—12.62) 22.93(14.15—37.15) <0.001
Women 1 (ref.) 4.43(2.41-8.14) 10.64 (6.34—17.84) 36.26 (20.20—65.09) <0.001

Values were obtained using multivariate logistic regression analysis after adjusting for age, income, education, alcohol consumption, smoking status, and

physical activity.
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Youn Huh. Obesity and Cardiometabolic Disease Risk Factor Clusters
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