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Consideration of Predictive Indices for Metabolic Syndrome Diagnosis Using
Cardiometabolic Index and Triglyceride-glucose Index: Focusing on Those Subject
to Health Checkups in the Busan Area

Hyun An"-Hyun-Seo Yoon?-Chung-Mu Park®
Y Department of Radiological Science, Dong—eul University
? Department of Dental Hygiene, Dong—eui University

Y Department of Clinical Laboratory Science, Dong—eui University

Abstract This study investigates the utility of the Triglyceride-glucose(TyG) index and Cardiometabolic Index(CMI) as predictors
for diagnosing metabolic syndrome. The study involved 1970 males, 1459 females, totaling 3429 participants who underwent
health checkups at P Hospital in Busan between January 2023 and June 2023. Metabolic syndrome diagnosis was based on
the presence of 3 or more risk factors out of the 5 criteria outlined by the American Heart Association/National Heart, Lung,
and Blood Institute(AHA/NHLBI), and participants with 2 or fewer risk factors were categorized as normal. Statistical analyses
included independent sample t-tests, chi-square tests, Pearson’s correlation analysis, Receiver Operating Characteristic(ROC) curve
analysis, and logistic regression analysis, using the Statistical Package for the Social Sciences(SPSS) program, Significance was
established at p{0.05. The comparison revealed that the metabolic syndrome group exhibited attributes such as advanced age,
male gender, elevated systolic and diastolic blood pressures, high blood sugar, elevated triglycerides, reduced LDL-C, elevated
HDL-C, higher Cardiometabolic Index, Triglyceride-glucose index, and components linked to abdominal obesity. Pearson correla-
tion analysis showed strong positive correlations between waist circumference/height ratio, waist circumference, Cardiometabolic
Index, and triglycerides, Weak positive correlations were observed between LDL-C, body mass index, and Cardiometabolic in-
dex, while a strong negative correlation was found between Cardiometabolic Index and HDL-C, ROC analysis indicated that
the Cardiometabolic Index(CMI), Triglyceride-glucose(TyG) index, and waist circumference demonstrated the highest Area Under
the Curve(AUC) values, indicating their efficacy in diagnosing metabolic syndrome, Optimal cut-off values were determined as
>1.34, »8.80, and )84.5 for the Cardiometabolic Index, Triglyceride-glucose index, and waist circumference, respectively.
Logistic regression analysis revealed significant differences for age(p=0.037), waist circumference(»<0.001), systolic blood pres-
sure(p€0.001), triglycerides(p¢0.001), LDL-C(p=0.028), fasting blood sugar(p€0.001), Cardiometabolic Index(p<0.001), and
Triglyceride-glucose index (p<0.001). The odds ratios for these variables were 1.015, 1.179, 1.090, 3.03, and 09.16, respectively,
In conclusion, the Cardiometabolic Index and Triglyceride-glucose index are robust predictive indicators closely associated with
metabolic syndrome diagnosis, and waist circumference is identified as an excellent predictor. Integrating these variables into
clinical practice holds the potential for enhancing early diagnosis and prevention of metabolic syndrome,
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Table 1, Characteristics of the participants according to presence of metabolic syndrome

Variable Total MetS t(p), ¥p) Non-MetS
Age(y) 50.39110.54 51.4819.97 2.933(.003) 50.16%10,64
Male 1970(57.5%) 1475(43.0%) 495(14,4%)
Female 1459(42.5%) 1348(39.3%) 176816000 111(3.2%)
Height 166,668, 44 170.65+8.19 13.14(,001) 165.80£8.25
Weight 67.29+12.43 79.64%12 34 30.36(.001) 64.63110,73
WC 80.4319.58 91.04%7.63 34.93(.001) 78.16£8.35
BMI 24,0913.20 27.2743.21 30.34(.001) 23.4142.75
WHIR 0.4810.05 0.5310,04 30.77(.001) 0.47+0,04
SBP 124.95+13.77 135.77+10.95 22.96(,001) 122.62+13.14
DBP 77.84£10,34 85.3979.26 21.05(.001) 76.2249.83
TG 128.80£91.07 226,84%129.80 33.69(.001) 107.76£62.89
TC 204,45137.55 206,34142, 24 1.363(.173) 204,05£36,46
HDL-C 56.81+14.32 46,16+11.38 -21,48(,001) 59.09+13.85
LDL-C 122.01£35.06 114,90%39.40 -5.525(,001) 123.53133.88
FPG 99.15+21.95 115.69+30.66 21.80(.001) 95.60+17.68
CMI 1.30£1.29 2.84%1.96 38.31(.001) 0.9740.78
TyG 8.5610.66 9.321+0.56 36.65(.001) 8.3910.56

Metabolic syndrome components

High blood pressure(n=1350)

504(37.3%)

591.547(.001) 846(62.7%)

Impaired fasting glucose(n=1140) 472(41.4%) 660.997(.001) 668(58.6%)
High triglyceride(n=956) 476(49.8%) 939.831(.001) 480(50.2%)
Low HDL-cholesterol(n=316) 200(63.3%) 497.859(.001) 166(36.7%)
Abdominal obesity(n=649) 404(62.2%) 1093.294(.001) 245(37.8%)

N=3429, Positive group=606, Negative group=2823 MetS; metabolic syndrome, BMI; body mass index, WC; waist circumference, TG; triglyceride,
TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol, FPG; Fasting plasma glucose, SBP;
systolic blood pressure, DBP; diastolic blood pressure, CMI; cardiometabolic index(TG/HDL-C = WHR), TyG; triglyceride-glucose index(Ln [TG

(mg/dL) X FPG(mg/dL)/2])

wsto] L2271 A4 et ot
tH(p<0.001), TFA|O 2 ﬂwé—fh
T G5 FAF aFlA Mk
HeH(p<0.001),

2. tHAIS =20l WE Chdet HaSutol HEtEtA|
s tH—’F%E’J ‘FHA s wloj(pearson) 24
o 1o

able 20 Uepdich Az, ¢
z3toz Z2AAZHKNTG) T} CMI R|4=
}OH N‘J—Hr 0. 948) &2 EH|(WC) 2} 312]=2/7|(WHER)
& Ato]9] AFH(r=0.902) 2 & LERGTHp<0.01), T2
2. 23d AHZ(TC)Z LDL-C A}o]] AFKr=0.891), %
AREHTG) T} TyG A<= Afo|o] AaKr=0,877), Qe |5
(BMD) 9} ]2 5d|(WO) Akole] AFHr=0.825), &gk z|2=
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(BMDe} 3]2EY/7|(WHLR) B]& Ato]] AFaHr=0.823),
CMI A|5=2} TyG A|g= Afo]e] A Hr=0.807) A2 =2
Fo] AIIAE Bl W 2gho g YERITHp<0.01).
CMI Z|=¢} 3] 2]Ed|/7|(WHR) H]& Abo]o] A4
0.3792 Uelt ko] ATIAE B ATHp<0.01). %
oFst AT S Hol W4 2§ LDL-CS} iﬂ?“‘jﬁl#
(BMI) Ato]9] AFH(r=0.037) 22 LERFTH(p<0.01). $5=
o] &o] AHAIS Hol MPERLE CMI A9} HDL-C
Apol9] A r=-0.572), TyG A5} HDL-C Afo]2] Akt
(r=-0.508) & YEFITHp<0.01).
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Table 2, Correlations between serologic variables

Varigdble  Year WC BMI WHtR SBP DBP TG TC HDL-C  LDL-C FPG CMI TG
Year 1

WC .092" 1

BMI .002 825" 1

WHIR 2417 9027 823" 1

SBP 208" 4177 3017 396" 1

DBP 128" 393" 377 3500 813" 1

TG S036 384 318" 3150 2487 2727 1

TC -.012 0400 048" 0460 062" 1057 203" 1

HDL-C  -.035  -434  -367 -341" -182°  -176°  -449° 182 1

LDL-C .020 022 037 .026 012 0457 -102" 891" 017 1

FPG 1767 2527 1817 2450 1930 1690 2697 -034  -177 -.096 1

CMI -018 4617 304 3977 2507 268" 948" 1127 -5727 1247 2627 1

TyG 048" 4697 388" 403" 308" 3200 877 1687 -508"  -057 5040 807 1

N=3429, Positive group=600, Negative group=2823, BMI; body mass index, WC; waist circumference, SBP; systolic blood pressure, DBP; diastolic
blood pressure, TG; triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol,
FPG; Fasting plasma glucose, CMI; cardiometabolic index(TG/HDL-C = WHIR), TyG; triglyceride-glucose index(Ln [TG (mg/dL) X FPG (mg/dL)/2])

Youden A=, &9 HZ(cut—off value)S LUERH ROC
24 A= Table 3% Fig, 1, 20 Yepllty, 23 ROC
EAoA A A9 W= (sensitivity) 90.2%, 50|%=
(specificity) 16.5%, 241 ofgl] 9 <I(AUC) 0.530, Youden
Index 0,068, & 9] AtZ(cut—off value)S »39=2 e}
U EAA e = Fofn|gk 2po]7F LR th(p<0.05). 3lel=d
(WC) 9] AL T = (sensitivity) 81.6%, E°|%(specificity)
77.4%, =41 ot A(AUC) 0,87, Youden Index 0,59,
Z)A 9] AAgHcut—off value)> )84 5% e} EA|Z o2
Frofu|Rt Zpo]7F YRt TH(p<0.001), nRZ7HA 2 A& A]
$(BMD) &= W17 = (sensitivity) 74.7%, E°]%(specificity)
7%, -4 ofef] 9(AUC) 0.83, Youden A= 0.51, X2 <]
gk (cut—off value) »25.22 Ui} SAHZHSRE F-9
u|gk zpo| 7} YRt tH(p<0.001). 3|2lEd/7] Bl &(WHtR)
W7 (sensitivity) 77%, E90]%=(specificity) 76.9%, =
oleff §<I(AUC) 0.84, Youden Al4= 0,54, A9 Hctgk
(cut—off value):> )0.6= UEL} SAX O R FoJu|gh 2}o]
7F U TH(p<0.001). 4571 S (SBP)oll A= W17t
= (sensitivity) 83.1%, £9°]%=(specificity) 70%, =4l o}
2 99(AUC) 0.79, Youden Index 0,53, &9 HAgk
(cut—off value) »)129=2 YeR} SAIH O R {003t 2}o]
7 HERHTHp<0.001). ©|2F7] EHDBP)-2 T (sensitivity)
71.7%, E°]%(specificity) 69.7%, =41 ofe] & (AUC)
0.75, Youden A4 0.36, &2 AdZH(cut—off value)
© 8002 Lpeht BAH O §oud Zfol7} Lpeksiet

2 rlo

(p€0,001), S=AAHHTG)S N = (sensitivity) 78.5%, &
O] %= (specificity) 83%, =41 of2ll G (AUC) 0.85, Youden
A|4= 0,61, A9 Atz cut—off value)2 »149% LER}
SAA SR fon)gt 2to] 7k LR th(p<0.001), HDL-CE]
AL W (sensitivity)= 67.4%, S°|%(specificity)=
72.%, 44 olel g (AUC)= 0.77, Youden Index+= 0,39,
2|2 9] Achgk(cut—off value)> (492 e} FA O
2 fofugh o7} vrERth(p<0.001). LDL-C& TIZ=
(sensitivity) 22.9%, E9°]X=(specificity) 89 8%, =4l o}
g 9<9(AUC) 0.56, Youden Index 0,12, % o] Hetzk
(cut—off value)2 (82= YER} FAA = fon|gh 2lo]7}
HERATHp<0.001), FEEH(FPG)S W =(sensitivity)
77.8%, E°|%=(specificity) 76.3%, =41 ofg] F(AUC)
0.81, Youden X]4= 0,54, & 9] AdZk(cut—off value)
o 5992 ekt BAROE feulg Hol7t veptut
(p<0.001). CMI R|$= W7 = (sensitivity) 83.8%, E0]|%=
(specificity) 79.1%, =41 o2l 9 <(AUC) 0,88, Youden
A4 0,63, A9 AtgHcut—off value)S »1.34= YER}
TAACE FoJu|Rt 20| 7F YERETH(p<0.001). TyG AJ4=
= W= (sensitivity) 83.3%, E°]|%(specificity) 79.6%,
41 o) g (AUC) 0.88, Youden A|4= 0,63, £]2]2] dtk
Z(cut—off value)> »8 86 UEIL SAHZX SR F-2fu|gh
Ao 7F LR tH(p<0.001).
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Table 3, ROC prediction curve analysis of variable
Variable Sensitivity Specificity AUC(95% Cl) Youden index cut off value prvalue
Year 90.26 16.54 0.530(0.513 ~ 0.547) 0.068 »39 0.05
WG 81.68 77.44 0.877(0.866 ~ 0.888) 0.591 Y84.5 {0,001
BMI 74.75 77.05 0.830(0.818 ~ 0.843) 0.518 Y25.2 {0.001
WHR 77.06 76.90 0.844(0.831 ~ 0.856) 0.541 »0.503 {0,001
SBP 83.17 70.03 0.795(0.781 ~ 0.808) 0.532 »129 0.001
DBP 71.78 09.71 0.756(0,742 ~ 0.771) 0.369 »80 0.001
TG 78.55 83.00 0.851(0.839 ~ 0.863) 0.615 149 0.001
HDL-C 67.49 72.02 0.773(0.759 ~ 0.787) 0.395 <49 {0.001
LDL-C 22,90 89.8 0.563(0.546 ~ 0.580) 0.127 <82 €0.001
FPG 77.89 76.34 0.808(0.794 ~ 0.821) 0.543 299 0.001
CMIL 83.83 79.17 0.887(0.876 ~ 0.898) 0.630 >1.34 0.001
TyG 83.33 79.67 0.883(0.871 ~ 0.893) 0.632 »8.80 {0.001

N=3429, Positive group=606, Negative group=2823 BMI(Kg/m’); body mass index, WG; waist circumference, SBP; systolic blood pressure, DBP;
diastolic blood pressure, TG; triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein,
cholesterol, FPG; Fasting plasma glucose, CMI; cardiometabolic index(TG/HDL-C «+ WHtR), TyG; triglyceride-glucose index(Ln [TG (mg/dL) X

FPG (mg/dL)/2])
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Table 4, Distribution of subjects in the metabolic syndrome

Variable B SE. Waid of pualye  O0ds Fatio %% G, |. for BOH)
Exp(B) Lower Upper

Year 015 .007 4,367 1 .037 1.015 1.001 1.030
WC(cm) 165 012 201,301 1 .001 1.179 1.153 1.206
SBP(mmHg) .086 .007 151,057 1 .001 1.090 1.075 1.105
TG(mg/dL) -.022 .003 68.012 1 .001 979 973 984
LDL-C -.004 .002 4,847 1 028 992 1992 1,000
CMI 1.109 167 44,018 1 .001 3.03 2,185 4,208
TyG 4,236 316 179.190 1 .001 69.16 37.194 128.600

Constant term -63.291 3.374 351.859 1 001 .000

N=3429, Positive group=0606, Negative group=2823, WC; waist circumference, SBP; systolic blood pressure, TG; triglyceride, LDL-C; low-density
lipoprotein, cholesterol, CMI; cardiometabolic index(TG/HDL-C * WHIR), TyG; triglyceride-glucose index(Ln [TG (mg/dL) X FPG (mg/dL)/2])

v. o &

AT HEdEs 3 P o) A AES &0l
o, 27] Dy} Zke] vl Fasict & A= oldt
T8RS s flsf FARR el A ARl 2 A
ol HY 38,4295 o= AA ASA|S, HITt A4, &
oA WM, CMI A, TyG A= 5t sl of
3 ATt A ASAeRA 78795 FopdiiAt 5t
k. All14]2] A7 A ATt Rt f- ol w2
Al EAlA woleh EAdol A T HARS St

ALTFO] A HERATHX0.001). # A7l A = vole}
=g a‘oﬂ*ﬂ EH*F—T% é‘%ilfol 7 b 71E Aot

Alberti 7[18]«] 04?“’1]/‘1 sfElEE(We) 5712t 2 *o

o]%x]@g&(ﬁz/ﬂ;qm LJrg HDL igﬂ/\ ] 2) g

of»

zeg g} olg zae Aol A 74 as
Rolol] 75t QAgbg e WaEstolrh, Telar, 41141 Ao
A Alberti E(1819] A|AIg 4= 9] xil*‘ﬂW#(BMD e

oA AT Bkl gojule olg melrka
S19ATH(p<0.001), £ AFAE B2 E(We) F7), Bt
Ay BEEGR, e FAA, W HDL-C, &S

LDL-C, TyG A|4:oA] 7|2 Ao}l AR 23S Bt
olof] Afo] 2 Lhehl W45S prfsihy thalEEa £
£9 U 5 %S A0 BEHET. Takahashi ${1912
ALAEMD, SEAWOR YAF T2 BAE
2ARE AOA] FA9] ARgho = AW BMD L
A >24.0 kg/m”, ©JA4) »20.0 kg/m’, “12]3l &S| (WC)
= 4 >85 cm, 94 )80 cmof|A] tiAS S A £
o S7FAL ), & Aol A A Al=(BMD = &

A $925.2 kg/m?,

Aom Uent 72

1
R
1
R

o4 »24.3 kg/m’,
»88 cm, ¢/ >80 cmol|A] thARS S LAY S]]
e} vlaate] A4
Tt Ao A vERteH, slEjEY(Wo)= &

& =(Wo)+= &4

F71st
FA|5(BMD)

Aol = vEraL, o2 fARE 2aE HT
Li 5[3]7} Simental—Mendia 5[8], Guerrero—Romero
e 2l Sl i 44

S19]9) AollA TyG A=

[

o]

> K mlo >

T

off 8% A=

o ™
ox it

i)

EE] I:H/R] ZA—]X]H]—.Q_ o
U= WAl AAFEA, A7
Byt TyG A47F =2 9=
SIS}, 2 Aol = iAot Xich
= HIE(83.3%), 50l%=(79.6%)F Hof 27e1S
et AdE Brtek=dl TyG A7t A9
U= Ikt Xu
#|%(metabolically healthy normal weight: MHNW)
AAAIZ AT B Hmetabolic obesity with normal body

1g3te] Qle

12012 A%t

weight: MONW) THAAIE-S thito 2 Ao ots Ad
SR ATlM, AAE A ITk g Bt TYG A%

o ¢

YAk T HE o
sk, &

\—J [

o

Hr} e
Clag! Xﬁﬂ TyG Ag+=
o =2 TyG A=

L 7744 82 AA|FIL Qo

= v 71

’

2 TyG A=

/oA ©/d(8.0£5.1)
= Uepdcks 2
2 ATl e AT 15 TyG Ao
5t 6&’12“1, ‘ol ©143(9.1£0.5)-2 H4d(9.3£0.5)
22 TyG A5 vehl 71&
= vebar, glolA= E4dol
el Aol 5 Ho

- 23} v

ot e Xjolgl FO.2 BEHHT), All14]9] Aol

£ S T8 AU A4
At

7] $13) ROC B4

, TyG 5=

At} 2L ol

v O

= AUC #}o|

0.89, WIZHE 86.7%, Eo]% 80.1%2 Kol TyG X227} o

w71 EE 20239 Al46d A5E 373



= 7}6}71 S5 ROC
<= AUC %fo] 0.80, Wzt
= AUC Zrol 0.80, W17
Ol%&= 66.7%E Ho TyG A|5=2F CMI Al5=7} thAL
SIFTE Adsts ASAT2A 22 Adkso] vkl st
At B ATIAE tulETEel A SeE BIP
918l TyG X152} oMI Xj5of) dis] ROC H4L 4] ‘uéw
L, Ay TyG R|4=2] AUC Zro] 0,88, W=7} 83.3%, &
O]%=7} 79.6%, CMI X|4~= AUC %12 0.88, 83 8%—4 Wz
= 9 79.1%9] Eo|EE Hof 7|E ATRT} Lo Hetrol
RIZHE, So|wg Rolt), ol TyG X|4:9} CMI #I4:7}
A ] A o ARZA Julrk s et
e Holul, =& AUC 2k} WIZFES 7443 Qi o] %3
5 EH*]T—?%E A8 917t 7] Sl o “413] uf
AZ AEE 5 Qe A o=® TeE o] F{22] Tl
= o= o Bty Aol A et TyG XIT7} &
o] Aee YFTIALH, 2 AFoIAE Gy} HE
GG(FPG) 0| ARG S ek Q40f| 223 E= H40|
FEFYFPC)T} TyG 2|5 ALolol| 4] Faiah 9 Al
£ Ho{(r=0.504, p<0.001) 7]& AL} FARE A+
TE e QASTE S SN o) 2
g Ao 2 HFETE Manjuladevi $22]2 Q%= E5- A
PSS DO B ATelA tETES 55
AFT 4 Sl AR TyG A2k CML A5 AAI5}
o, ROC A4S &3 &9 Ao & TyG A=
4,68, CMI A== 0,645 AASFAT & AtollA=
ROC £A4& =3t _?JZLJ A O R TyG A4+ 8.86,
CMI A4 1,342 Ueht 712 Ao} ulwsto] 7e] =
W) A A et o)t Aeixel zjo] njEow W
ok 21 9 TyG A2 o83 tiAsS<t =1 ROC 24
Aol A David {2312 TyG A9 229 ddgh=
8.31, Al[14]2 8,81, Li 53] 8. 712 AA|saL it &
AFolM= TyG #4=2] 22 o] Aoyl 8.86°0= LEht
7l et fAke Auks ek o]d Tya X149
A o] Atz AAto|A] ALIIcHH trAES S 27|
woll YA B F 4 S A0R BerHh
Duan 5241 @50l OMI A7} djAl Tl 2|zt
A% Ajole] ABAL AFIE AT Fo hAETLR
g ofjeh Bl SR ATk 5 Ao shelck Aol
A AAE CMI #]4=2] AUC ZHS 0.85, WIZHE 87.5%, =
Ol 80.0%, A 2] Arkgko R »0.88& AL & o

ﬂllO ﬂllO

{8 ol

Y 7

)

rr }-J fr 12 fo

T A= AT T CMI RS04 AUC ZHE 0,88,
U7 83.8%, E0|% 79.1%, A9 AUghe Y1342 U}
Bl 7|12 dAtel vlwsle] AUC, RIZE, Bo|mi GAlSH
A Ak B, 2H o] Aoyl lolE Btk of=
71 A= CMI A7} thAr B A7 A3 Atole] A
TS ASshe Aol vhd B dgts AEA giiRE
B2 CMI A7} thAs St 2 SR A2A] A+t
o] xlo]2 Vet AxtE ghebEch Liu 5251
TolA F= 1] AdAlIE AR BITHMONW)-S A5t
7] 913l ROC #4108 &3l CMI A]<=¢]] thgt AUC 712 A|A|
gtglom, o CMI X|4== @/dx} o/dollA AUCT} 212}
0.85, O.91E AABEAL Qick, 2 AollA = AA| tgAE
71202 A T1E2] AUC gfe] 0,852 YERL} 7]&
Aot AR AukE yEbllch. Sabarinathan 5{26]<
AT A ARl Xt upARA CMI A|=E AQtst
©0, ROC £41S E3)| CMI A|$~= AUC 3+S 0,952 A
Alateltt, & dtelAs diARsSt ROC #4353
CMI A|=9] AUC 12 0.88% WA LelL} 7|& ket 2;
o|F Bt} Ichiro 5{27]¢] Aol Al CMI A== A4t
A AL Hrgdsl= Y2 A Fo|n], TEY= 9 gy
3t CMI A|4=9] AaA= 733t Adato] qlokar akdict 2
Aol s LTS E it AvEEs Wl 35
FEFEPGT CMI A|49] AlAE oFst Ale HY
(r=0.262, 70.001), o] G} AT 44, A
S, el AP 2 A5 T2 st 8]l o
Hh= B30l AgkS ojulsh, FEIFHEFPG)S 18T
S Uehdl= O 528 A3EolX], thakgSt 2 AA| 3
oS st ‘6} 1 ofl= @1]~Xl—ri*1 uju l%‘% ° Ul 31}, Duan

= = WEes EH*]‘——r:r"—
e 4= /J\% dﬂéxl—ri CMI A|4=¢] AUC 2
0.86 AABHL Qlr}, & AtollA AZFAZ hdAE o
dog 3 AT ASAS Atold oM AS
(AUC=0.88)7} t}& WHT} 7P 48 2dsS E
t}, 18]3l, Duan 5{24]3} Lazzer 5{28]-2 ddLof| A thA}
F5 2700 Aekp) e HHe] Wegkew oM A%
O] 7% Z}2F 50,88, »0.84F AAISEAL QLo & Lol A
= OMI A0 that 2je] ARGOR Y184 Leh} 7]
2 17 AW ol o), o= A, AF % 714
e BAJo] OMI 44 2 AEFE A

o
rit
:lo
—1tJ
olrl

374 Journal of Radiological Science and Technology 46(5), 2023



Cardiometabolic Index, Triglyceride—glucose Index& ©]&

Aol A o]
Acizro] U et o] g2 gARRSo] o WS
= UAEE Tol7] Y&l HF 9 dehgho] YA VeSS

ool Y= v Aer dgE, 7|E
s

7oz JrheE)
Ao Aoz, AA|, o] A= EH A HoflA AT}
AR WS A o= 51917 W&ol [AIY JI+E

i A} ek, EA, TG 249k CMI K5
7 Aghe ThE ¢t Q5 Holr} glow, oft g7
dhaabe] Baah Aleba aclol the B4 wefskA o
QP71el olefat AES A ARl 2§t ofele 34
W MakAel Wetow, el AEEN AU ojele
| oleh bAoAl EEEe] Ae olEAEA
TyG A%, OMI A5 B8-S AF5] Sdehal o iy
Apo) B4} Q ek aQ1e ERehs 27b4el ATt 1
astchn wos, 2 A7e] Aukg 29 A7 9
@ zARE AFshd d

iﬁ

OMI A48k TyG A4 AT AEkat of§- B2to]
8 AEASE oA, SBAWOE hEFES
skt Holuh W Belegle. 53], ROC B4 A,
OMI 49} TyG 47k RIS 4 98S ol 5she
7P BRo] 2 QAR etk o)F Mg wmefsto
Aol Ao ARol ek thAREER ot
2712090 7)o@ 4 & AoR WA

REFERENCES

[1] https://health kdca.go.kr

[2] Rodriguez—Colon SM, Mo J, Duan Y, Liu J, Caulfield
JE, Jin X, et al, Metabolic syndrome clusters and
the risk of incident stroke: The atherosclerosis risk in
communities (ARIC) study. Stroke, 2009;40(1):200—5,
DOI: https://doi,org/10,1161/STROKEAHA, 108,523035

[8] LiR 1LiQ CuiM, Yin Z, Li L, Zhong T, et al, Clinical
surrogate markers for predicting metabolic syn—
drome in middle—aged and elderly Chinese, Journal
of Diabetes Investigation 2018;9(2):411-18, DOI:
https://doi,org/10,1111/jdi, 12708

[4] Dunn FL, Management of dyslipidemia in people
with type 2 diabetes mellitus, Rev Endocr Metab
Disord, 2010;11(1):41-51, DOI: https://doi.org/10,1007/
s11154—-010—9132—-6
[6] Cordero A, Laclaustra M, Le n M, Casasnovas JA,
Grima A, Luengo E, et al, Comparison of serum lipid
values in subjects with and without the metabolic
syndrome, Am J Cardiol, 2008;102(4):424—8, DOI:
https://doi,org/10,1016/j, amjcard, 2008,03,079
[6] Moon SJ, Park JS, Ahn YH, The cut—off values of
triglycerides and glucose index for metabolic syn—
drome in American and Korean Adolescents, Journal
of Korean Medical Science 2017;32(3):427-33, DOI:
https://doi, org/10.3346/jkms, 2017.32. 3,427
[7] Bonora E, Targher G, Alberiche M, Bonadonna RC,
Saggiani F, Zenere MB, Monauni T, Muggeo M,
Homeostasis model assessment closely mirrors the
glucose clamp technique in the assessment of insulin
sensitivity: Studies in subjects with various degrees
of glucose tolerance and insulin sensitivity, Diabetes
Care, 2000;23(1):57—63, DOI: https://doi.org/10,2337/
diacare 23.1.57
[8] Simental-Mendia LE, Rodriguez—Moran M, Guerrero—
Romero F, The product of fasting glucose and trigly —
cerides as surrogate for identifying insulin resistance
in apparently healthy subjects, Metabolic Syndrome
and Related Disorders. 2008;6(4):299-304. DOI:
https://doi, org/10,1089/met,2008,0034
[9] Guerrero—Romero F, Simental-Mendia LE, Gonzalez—Ortiz
M, Martinez—Abundis E, Ramos—Zavala MG, Herndndez—
Gonzalez SO, et al. The product of triglycerides and
glucose, a simple measure of insulin sensitivity,
Comparison with the euglycemic—hyperinsulinemic
clamp, Journal of Clinical Endocrinology and
Metabolism, 2010;95(7):3347—51, DOI: https://do—
i.org/10.1210/jc.2010—0288
[10] Hsieh SD, Muto T. Metabolic syndrome in Japanese
men and women with special reference to the an—
thropometric criteria for the assessment of obe—
sity. Proposal to use the waist—to—height ratio,
Prev Med, 2006;42(4):135—9, DOI: https://do—
i,org/10,1016/j,ypmed. 2005,08, 007

[11] Lee CMY, Huxley RR, Wildman RP, Woodward M,

b 7)1&3E 20239 Al467 A5E - 375



(o
o
Mo

(g

1=
ofi

40

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Indices of abdominal obesity are better discrim—
inators of cardiovascular risk factors than BMI: A
meta—analysis, Journal Clinical Epidemiology 2008;
61(7):646-53, DOI: https://doi,org/10,1016/j.jclinepi.
2007,08,012

Ashwell M, Gunn P, Gibson S, Waist—to—height ra—
tio is a better screening tool than waist circum—
ference and BMI for adult cardiometabolic risk fac—
tors: Systematic review and meta—analysis, Obes
Rev, 2012;13(8):275-86, DOI: https://doi,org/10, 1111/
j.1467-789X 2011,00952 x

Alberti KGMM, Zimmet P, Shaw J, IDF Epidemiology
Task Force Consensus Group, The metabolic syn—
drome—a new worldwide definition, Lancet, 2005,
366(9491):1059—62, DOI: https://doi,org/10,1016/
S0140-6736(05)67402—8

Shin KA, Triglyceride and Glucose (TyG) index is
a clinical surrogate marker for the diagnosis of
metabolic syndrome, The Korean Society For
Biomedical Laboratory Sciences, 2017;23(4):348—54,
DOI: https://doi.org/10,15616/BSL,2017,23.4.348
World Health Organization, Western pacific region,
international association for the study of obesity,
and international obesity task force, The Asian—pacific
perspective: Redefining obesity and its treatment,
Sydney, Australia: Health Communications Australia;
2000.

Grundy SM, Cleeman JI, Daniels SR, Donato KA,
Eckel RH, Franklin BA, et al, Diagnosis and man—
agement of the metabolic syndrome: An American
Heart Association/ National Heart, Lung, and Blood
Institute Scientific Statement. Circulation, 2005;
112(17):2735-52, DOI: https://doi,org/10,1161/
CIRCULATIONAHA, 105,169404

Muller MP, Tomlinson G, Marrie TJ, Tang P,
McGeer A, Low DE, et al, Can routine laboratory
tests discriminate between severe acute respira—
tory syndrome and other causes of community—ac—
quired pneumonia? Clinical Infectious Diseases,
2005;40(8):1079-86, DOI: https://doi,.org/10,1086/
428577

Alberti KGMM, Eckel RH, Grundy SM, Zimmet PZ,
Cleeman JI, Donato KA, et al, Harmonizing the met—

[19]

[21]

[22]

(23]

abolic syndrome: A joint interim statement of the
international diabetes federation task force on epi—
demiology and prevention; National Heart, Lung,
and Blood Institute; American Heart Association;
World Heart Federation; International Atherosclerosis
Society, and International Association for the Study
of Obesity, Circulation, 2009;120(16):1640—45, DOI:
https://doi, org/10,1161/CIRCULATIONAHA, 109,192644
Takahashi M, Shimomura K, Proks P, Craig TJ,
Negishi M, Akuzawa M, et al, A proposal of com—
bined evaluation of waist circumference and BMI
for the diagnosis of metabolic syndrome, Endocrine
Journal, 2009;56(9):1079—-82. DOI: https://do—
i,org/10,1507/endocrj. k09e—197

Xu X, Bhagavathula AS, Zhang Y, Ryan PM, Rahmani
J, Qi X, Sex Differences in the TyG index and car—
diovascular risk factors in metabolically obese nor—
mal weight phenotype. International Journal of
Endocrinology. 2022;24:1139045, eCollection, DOI:
https://doi,org/10,1155/2022/1139045
Manjuladevi MT, Periyasamy S, Saraswathy A,
Evaluation of novel metabolic indices and lipid ratios
to identify metabolic syndrome in South Indians,
Int J Med Rev Case Rep. 2022:6(24):24—9. DOI:
https://doi,org/10,5455/IJMRCR, 172—1658820482
Lee SH, Kwon HS, Park YM, Ha HS, Jeong SH,
Yang HK| et al, Predicting the development of dia—
betes using the product of triglycerides and glucose:
The Chungju Metabolic Disease Cohort (CMC) study.
Public Library of Science One, 2014;9(2):e90430,
DOI: https://doi, org/10,1371/journal, pone, 0090430
David NG, Laura SI, Juan PD, Alejandro FM,
Alfredo M, Triglyceride—glucose index (TyG index)
in comparison with fasting plasma glucose im—
proved diabetes prediction in patients with normal
fasting glucose: The Vascular—Metabolic CUN cohort,
Preventive Medicine, 2016;86:99—105, DOI: https://
doi,org/10,1016/j.ypmed. 2016.01,022

Duan S, Yang D, Xia H, Ren 7, Chen J, Yao S,
Cardiometabolic index: A new predictor for meta—
bolic associated fatty liver disease in Chinese adults,
Front Endocrinol(Lausanne), 2022:13:1004855. DOI:
https://doi,org/10,3389/fendo,.2022,1004855,

376 Journal of Radiological Science and Technology 46(5), 2023



Cardiometabolic Index, Triglyceride—glucose IndexS ©]-&3t UAIEE G At of| &40 Tt 12k

eCollection 2022,

pnr, 2022,13,509,1116

[25] Liu X, Wu Q, Yan G, Duan J, Chen 7, Yang P, et [27] Ichiro W, Takashi D. The “cardiometabolic index”
al, Cardiometabolic index: A new tool for screening as a new marker determined by adiposity and blood
the metabolically obese normal weight phenotype, lipids for discrimination of diabetes mellitus,
Journal of Endocrinological Investigation, 2021;44(6): Clinica Chimica Acta., 2015;438(1):274-8. DOI:
125361, DOI: https://doi, org/10,1007/s40618—020—01417—2 https://doi,org/10,1016/j. cca. 2014,08,042

[26] Sabarinathan M, Deepak Rajan DS, Ananthi N, et [28] Lazzer S, D'Alleva M, Isola M, Martino MD, Caroli
al, Correlation of cardiometabolic index and high D, Bondesan A, et al, Cardiometabolic Index (CMI)
sensitivity ¢ reactive protein as obesity markers and Visceral Adiposity Index (VAI) highlight a
in metabolic syndrome patients — a case control higher risk of metabolic syndrome in women with
study, Journal of Pharmaceutical Negative Results, severe obesity, J. Clin, Med, 2023;12(9):3055, DOI:
2022;13(9):9553—61, DOI: https://doi, org/10,47750/ https://doi,org/10.3390/jcm12093055

T o A =19
KX ot Se|cist EApdsta} Zug
SSXMXL =i Solchstu X|@ st} wa
W AR} HsF So|chstw AoHe|sit Hua

w71 &3 20239 Al46W Al5E 377



