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AF= A=A A8 %%5‘} HZ4 QTe 1nterva1(2440ms) e A
%

mass index, BMI)7} A A4 QTe interval (£430ms) FHC 2 wigatdtt 4+ 34 e
Vomax 2 AFE @229 (computerized tomography, °l3F CT)SH o]F | A &4 AZ
(dual-energy x-ray absorptiometry, ©|3} DEXA)o| &3t =4 A #2l & & ¥z, AA 3
A QTc interval®t SHRIE Ateld #HE Hrlstdtt, &7 27 1 18 (p<.05), &

A (p(.05), HOMA-IR(p{.05), Vomax(p(.05), Tl AWE(p(.f ‘A f - 3oz} Yehgt, A3
oA QTe interval> BMI(r=.540, p=.011), 718" 47, 030) 9} frof st #Ha-S e}
o 3k QTc interval CTE o] &sto] 4 & A7 A(r= 97, p=.022) & EFWA A4H
(r=.520, p=.014)% g S Uepfdle L 1= &35l ZHg teAWE(r=.529,
p=.014) 2 AAAWE(r=450, p=.041)FT o 4o SAHAT. QTe interval® Tomax AF
olo| = folgt A& (r=-.614, p=.003)°] = 4 © BMI—* E@?ﬂ A AAEA (r=. 480 p= 032)
AME BeEo] FRIHIT. o2 A2 Fis i
s K A=) B A A

;
@ RURE IS % 2 itk AT HRAR 8 ks
4 s

sYIE Uy il EL 55 ‘%%Oﬂ iﬁ% P‘:
EfolydS Ea) AFH £ c1 ivale, A3E doteta 1 B WS FAEE Ao ed Ao R A
Ho
T80l Q va.  dARA A, AR X Ak
A = g Wl A4 9 #A-dE vk (Yap &
Camm, 2003). QTce €¥H8 22 QT intervalel &
NEH AL ES dS3t=t oA HEFH oz 9 AR dA BAY ko2 Bazett's 34 o] &3}
d QAxE Hriske WY F Auts 2% QT(heart ArZ&at}(Bazett, 1920: Bazett's formula is as

rate-corrected QT, ©l3t QTc)7} B HIaHA o] &5 follows).

(Schwartz, 2001). AA %= g Yehts QT QT
interval A9 gzoA AdET9 A&7 9 QTc = VERR
AlZFe 2 QT interval 9172 AAAE 2 AAEAA

Q¥ Tuke] A2 S RRIAS ol &M A=d A

=% =39 :2014. 02, 12. S 2 RRZ 3] QRS H3A A&l o QRS &
= F4Y 2014, 03. 13. Sl HElol 7hAL olnl st
AW 249 : 2014, 05. 16. Bl = E el 2HA S eue,

+ A7 A AW (kimmk @knu.ac.kr). YR TS v o2 A et oA o
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ZE QTc interval¥®} AFgE Alo]d
Fou QTe interval G443} A4 =
& Atolo] dAE ARG S TAA L H(Montane
z et al., 2004). 23 AFH QTc intervalel 4%
A oolo] AHHEH AT (metabolic syndrom
e)= 7l 5L s =2 QTec T2 7M1

rir rA‘i
031
o
o
N
N
of
ol

o™ (Soydinc et al., 2006), 342 QTcel A

Ao A2AA 12F, B, 4VAS 498 34
9 A S o &3t=d AME-E Y] $tH(Nakanish
ietal., 2004; Wong et al., 2005; Rana et al.,

2005; SoRelle et al., 2003).

A< Y 97H%OETE1 o 36U s tider A
Tot A3 vgka} BRA S ( abdomlnal adiposi
ty)& Aol 9183 Adso] glom AAFE A4 (bo
dy mass index, ©|3} BMI) ¢} e &lglEd & @
g]- o] Y] (waist-hip ratio)= AHdE 98 F7}d
23 985 ke Aoz g4 tH(Pischon et al.,
2008). A3 o] AFAo] 4+ZF(cardiomyopathy)
= 7Fx1 viRt Skxje] FE AdRlo|v, A A 7tet
vk gajolti gt AGEAARY 98] SUtETE B
27} JtH(Poirier et al., 2006). QTc¢ interval®@ B
MI Atelell= 4 s 7Wb Aoz dlA e
™, Axjo] s A7k AT el E QTe A

AEE Z7HE 58 4 Atk (el-Gamal et al., 199
5. Mshui et al., 1999). 284 QTc} H]U}"ﬂ et
OHL of i, Azt Hlwke| o3t ARES AlA|
Qom Al A rd et Hrbe= OVﬁ‘ s

Hojaka % @ (maximal oxygen consumption,
A9 AR R AL ES
Qlojtt. 2044 9049 4631
ot o 93HH V0 5 ml/ke
/minftae A8 99 56% 57kt /‘}'O‘_h—/h_ By
#ch(Aspenes et al., 2011). 74" L= 5E
(aerobic capacity)& e A%z} HVJ’E} 2Ql Al
XJ_E Ao J3S mivta g A ﬁlo‘/]r(Nod et
, 2005; Michishita et al., 2007),
E—? e Adadaddast Qe mterval /\}Oloﬂ
#Ag e o] BEdsitt
A 7]k vl o] d1AHE
® ook ol AA AbgER #Hdth QTc Interval

ut

olr

J

ol §1 A9(2020.8.13.) ZAxt

2olEo A7t EolE =2 Y

ST AFEAAT] g #A-hAY
OP‘I‘ QTec Interval 440 msE A o2 AHEAAL
o] $1do] /Mt Havt 9\1‘3}(Straus et al., 200
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VO o & QTc Interval9}e] #HAX AA] A3
JE7} BEweitt

wtebA] o] A= HW WIS tide® A, QTe
interval versus fat'o] that 7422 HIROE 7
FEE=29 (computerized tomography, ©]3} CT)
3} o] FA YA TAMA E4AI=H (dual-energy X-ray
absorption, ©|3} DEXA)S o] &3fe] =47 AWk
g Bzl ot #HAd S A B, T3 QTc inte
rvalZh A87 98 A VOgmaShe] B L 37}
st F7HH o2 QTe interval 529l WE A1 A A
, 8 A, UALE Blasted QTe Interval
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ﬂ*&%:% %3l BMI 28 kg/m” ©]’4<]
= 2SI £EAAE 8l 43 9
7338 = diAby dabo] gl Abghe

Aol A A 9Bt

9]

30

U

rzi Vﬁ
é".:

fr

(HeA=}
_L] 2 r—r‘ H:l 2,

=
Hﬂ HL > re
—_>"—lo oX, llTl
g)v ol

ol

I

C}

=

e

=
=

Straus T GTHE 3 440~470 msoﬂ kgt o
AE At A3 A3 Ay A9 S B
% B3t 440 mse FEANAM A=A $
o] Z7}(Straus et al., 2006), E3F Rotterdam S
tudy(1999) A QTc 7(> 440 ms)o] & AIYE
2D AGH AMES =19 9d Y Addtly Hudc
(de Bruyne MC et al., 1999). Z28j2& A7] H1
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9 @l YolA QTe interval¥d =2 # 2 Ao AagFgate] dd4 229

9 QTc interval®] 7]eoll whet 219 9] &7kt 7ke-H
440 ms °]’¢<l QTc interval < 714 10%< H)4
BT E FF3H

ofel whafl, - e] 7%, 2 European regul
atory guideline°lA] #A|A|g+ QTc A% (prolongatio
n)oll &3k AJ-54 W3 (gender-specific categories)
oAl AAI FAd AR (< 430 ms) 71l AlTH =
119o2 BEA39t
T A 7t A¥ Y BMIE #9@ 2ho]7h gigich
AT AANAM QTe 1ntervaH 84992 vH

34

g9l AAA vus 913 QTc interval A Ak
o1( > 430 ms, < 440 ms)el @t 98-S A28t
ek,
£ 8= 9 4

MAAZ

AAASE AT 1027Ee] F5EH

>
e
o2l
ol
S5
3:9‘

\
o AL 0.1 em7HA S E & e gAg 7171(T
BF-215; Tanita, Tokyo, Japan)& Al&dle] =
S, BFAE 0.01 keZHA 24T 5 de AF

(TBF-215: Tanita, Tokyo, Japan)—% o]
Lz2keo] uldbalg oA =459t BMIE E57

g)ol A (m)E AFT Gz it dg=d
%7}1}«] A A St T A=
4o T HigS SHHeE At

Oko rlr
_O|L
2

JlN' rlr & b 2 ood

=

Ak g AHE 3L ot 2 AEE H A
158 ¢k & AA = (electrocardiogram, ECG) EY
H (Dynascope: Fukudadenshi, Tokyo, Japan)&
o] &3t 71Eatt. 71 EA 9] Fo] Hlo|Z £ X
g 25 mm=z S8t AHE QT 42 Q wave
7 AAehE A3 T waveZt Bye A2 $57
2715 ol&3te] A%tk R-R1HEF QTHE & ©
43l Bazzets's &4& o] &3to] QTc M4 S AH&Es)
Aot AA= A FEAA 7191g P, QRS comple
x, T €22 73 @OJ RR#HA0] #A15E A 9 =714
i G‘:"“ﬂc & SAoA Attt FTHH o E kY
Al At Al9E(mean heart rate) & ECG RYHE
o] &3t %7‘33}215}.

€

2087 o+ ¥ 42 A (mercury manometer,
SANKEI, Japan)Z o|&3le] 23355t} Swto] 7t
TE 4502 2AZ s gk 3 3E HH o R HEat
o] A% olo] AglEelE = W A3 o 23|
Bitg ol &ste] F57]1d U (systolic blood pressure,
olg} SBP), #&7]¥<¢(diastolic blood pressure,
o3l DBP)= At&stoitt.

]

oy it S
AHES] A V0o ® V7] 91814 cycle e
rgometer(818E: Monark, Stockholm, Sweden)Z&
Abgate] A sE S S8t FAHeR 0 WE 2
2 warm-upe AA] 3 & 15 W2 55 A1Zs1
T/}. o 1E0e 15 WA H’é} 7kt o o) & &
< WA HRAoR s E9v. 259 35 7t
i% g3k 7}5:?@“] =l (Oxycon a system: Mi
jnhardt, Breda, The Netherlands)& AR&3le] =
ek, A= ECG ®YH (Dynascope: Fukud
adenshi, Tokyo, Japan)& AH-8lY +5 Folu &
2 FAE AL SFEHAT STF7H A7} X}EO
2 209 843} e A& BEAY. &E5FsEH <
T TEAAE 18 o], Yo|2 e Aukert JJEH”
‘i'r/] 90/ oY A ke HEHe X =R

%7\] B THKim et al., 2009)

54 OH =AY

= 1= T

RE JA=H L A4 1241719 Y FE(overni

ght fasting) ¥ ’2}9& g of| A Zﬁﬁo}%ﬂ‘r. ol 2
EENT &9 F
ect II, TERUMO, Japan)d] A#3te] ZA] 4T A
107 3000 rpmollA €A EEsiith. e &
A Holol 24X ¥ (triglyceride, TQ), & Y AHE

(total cholesterol, TC) 18|31 RHEAT g~
B Z (high density lipoprotein cholesterol, HDL-
C)& 34 (enzymatic assay: Wako Pure Chemi

cals. Ltd, Japan)& o|&3le] B4t AE LA
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ol 27 28| S (low density lipoprotein cholester
ol, LDL-C)2 Friedewald's formula(Friedewald e
t al., 1972)° wa} A&ttt 84 fE) A fre
e fatty acids) & HIA¥H (colorimetric method)el 2|
8 EAetla, dedA gy B Wl 35 ¢ 89
> E*mg 019”3}04 wAsIATh % lede WAt

E}. Lg% X1 60“34 844 HOMA-IR< fasting p
lasma glucose® insuliny =& &GS &7}
st that i ekl el g doa dutH o AL
“th(Matthews et al., 1985). HOMA-IRE o} <}
2o AL ALl A&t

Glucose X Insulin
405

Glucose in mass units mg/dL: Insulin in mass units ulU/mL

HOMA— IR=

Oﬂl—ﬂ WA BS HSH(DEXA) X ZFE

/‘J |2 & A, AALZ, bonefree massE
Z273317] Yal Lunar(software version 1.37, DPX-

L: Lunar, Madison, Wi) & AHg-3ted S35ttt <
ZA (A W, 25 5o AL x4) e 4L 40-
50 keV (A ol =]) oA 80-100 keV(aL “HA])E o]
$3to] A 744] Al4=(mass attenuation coefficien

t)9] Hl&S Aststed AHEEAY. Al 23 o
2| & HketA Wol & 2 & 1583t 7 pSy m|uke
WAbs A& o] &3 XrayE 43t ZE &3
& FY3 A

Aol ofalf S e A=A el

= l:Hz;H =2 A oﬂ}q: WA} 1) 8)A]H S 11
0 kVP& 50 MmA<S 7]52.2 CT(SOMATOM AR.
V. Siemans, Germany)& AH&-st] S%31ict. i
(49T 5 HFALe]) S AR sl 5o A7
"]{P | 875E 5 mm 20L& gz 2L v ¢
ot A supineAH 2 SH AT ARl Fetd R
ol W, &5, AWeR Feuo] gAY, ~
e gAY WA e AE AZEY Y (Fat Sca
n: N2 system, Osaka, Japan) & AH&-38le] AHE31%
o 2 AAE g ] ~ 24 Ax 28590 9
ko] 2AET CTY AR5 e st AAE A,

HU

A2 A2 W

ol dF+ W RE ARE SPSS 21.0 version TE1

W o] &3t 7|EFAAE A&t JE 4 S
AHJARAA S, <, AAAE, d3A4, DA
59 Aole E5Y 7S (independent #test) o=
A5 om OT 2 DEXAE o]&3le &4 e AR
BE Do 5 ZAWAST QTe interval Aol
HAGE Loli] 9138l 3o /A (Pearson’s co

rrelation coefficient) & T3t¥Th F7H 22 BMI
g BA3 deolA QTe interval® 7 3 W17}
HAGE B8] Y8l H FBEA (partial correlati
on analysis)< At R BA4 foFrEe
=.0h2 A3

2
5
re

T A= BMI 28 kg/m?o)Ate] wigt o
A F21MoE, AREAA H88E oE T U=
H 4491 QTe interval(> 440 ms)S 7F Abnor
mal group 10 (age 55.3 £ 2.72 yrs, mean t SE)
% olet A% 9 AAFAFIE FAFE H4A 9 QTe in
terval (< 430 ms)< 7] Normal group 117 (age
50.82 + 2.04 yrs, mean * SE)2.2 |59 d4A
EAL (% 1) 2

QTc interval0f| [}E 5 ZEE 2+ X}0|

‘:7 [e)

T N e E:]-‘/]' BMloﬂ Eﬁlﬂo X}O]ﬂ' Oi °ﬂ

Eetn detEy A7 SBPOAM fefd Atol 7t e}
SHp(.05). A A= Hikas d3HZe] Abn
ormal group®] ¥l3} Normal groupol A A YE
THp<.05). A4 34 23, A 1F ZE FE(T
C, TG, HDL-C, LDL-C, FFA)lA SAZ <l 2to]7}
VEhA] ekt 28u @ UiA S AT 25 Al 8
A Jet 2F fofg A7t glgd® B eta, Al
dd 7etet Ad 9 ded $°] Abnormal groupdl
A sl =4 UEbE e (p(.05), d&d A
h-&A41¢1 HOMA-IRAM = F Hek 2+ frol gk Afo]
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E 1. QTc 2120l G2 4% Zixiel chas 53

Abnormal Group

Variables Normal Group (N=11) (N=10) p
QTc inteval (ms) 394.61+ 6.01 449.18+ 3.97 001 e
Age (yrs) 50.82+ 2.04 55.30+ 2.72 198
Anthropometric measurement
Height (cm) 17153+ 1.13 168.88+1.32 141
Weight (kg) 83.82+ 1.36 8474+ 1.78 682
Body mass index (kg/m?) 2850+ 0.43 2975+ 0.75 152
Waist (cm) 96.44+ 1.83 9842+ 1.41 410
Hip (cm) 99.57+0.76 96.12+ 4.92 A76
Blood pressure
Systolic blood pressure (mmHg) 12091+ 3.96 136.40+ 4.32 016
Diastolic blood pressure (mmHg) 77.27+ 393 85.60+ 5.83 246
HR (beats/min) 63.82+ 2.49 67.00+ 2.65 393
Cardiorespiratory fitness
Vo (mL/kg/min) 3054+ 156 2572+ 135 032+
HR at WOy (beats/min) 160.18+ 5.60 151.90+ 6.81 356
Lipid profiles
TC (mg/dL) 194.18+ 6.82 208.90+ 13.27 323
TG (mg/dL) 142.45+ 26.03 182.30+ 69.53 584
HDL-C (mg/dL) 4809+ 4.4 43.60+ 3.65 A%6
LDL-C (mg/dL) 117.60+ 8.60 132.04+ 14.08 383
FFA (meq/L) 0.53+ 0.05 0.69+ 0.08 107
Glucose metabolism
Glucose (mg/dL) 100.27+ 4.63 107.70+ 9.60 482
Insulin (uIU/L) 6.55+ 0.47 1463+ 393 045+
HOMA-IR 1.63+0.14 398+ 1.11 041+
CT
Total fat area (cm?) 319.78+ 14.60 369.41+ 21.07 064
Visceral fat area (cm?) 120.81+ 8.02 148.37+ 12.92 080
Subcutaneous fat area (cm?) 19898+ 13.15 221.04+ 20.33 365
Dual-energy X-ray absorption
Arm fat (%) 2252+ 1.18 25.83+ 1.56 625
Leg fat (%) 2047+ 091 24.09+ 0.98 014
Trunk fat (%) 23.78+ 1.06 2551+ 1.33 318
Whole-body fat (%) 22.39+ 0.08 24.83+ 1.09 083

Values are means + SE.

Classification of QTc prolongation : normal < 430 ms; abnormal > 440 ms.

HR, Heart rate: TC, Total cholesterol; TG, triglycerides: HDL-C, High density lipoprotein cholesterol; LDL-C, de
nsity lipoprotein cholesterol; FFA, Free fatty acid; HOMA-IR, Homeostasis model assessment-insulin resistance; C
T, computed tomography.

*p €.05.
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7b Uebstth(p(.05). 3 DEXA 2% 23, b2 ¥
9] A"9HE©] Normal group®] H&] Abnormal group
A E=A (p(.05) YEFHATHGEE 1).

QTc intervaldl BMI, g, 35X, &
2|0 X4y g A X|UHE ZH AREN

AA ko] gk A

p=.011), SBP(r= 473, p

484, p=.026), AWHA (r=.497, p=.022)3}
QTc interval /\}O] o fofgt AhG S Hole o=
Uelyith, g @ A ol DBP(p=.226) 9 Hit 4]
= (p=.209)& QTc interval®} #FAA o] gL, &+
Ak A9 v dF AA(TC, p=.312; TG,
p=.447: HDL-C, p=.863; LDL-C, p=.770) 9|
QTc intervalZ} f<f gt Aol glolch. 3 35 A
dF(p=.392), d&d(p=.128), HOMA-IR (p=

#EA 43 BMI(r=.540,

i

¥ 2. QTc 7tz &g, &, €25 X2 % AAx=gntel o

)

Variables r P-value

BMI 540 011
Blood pressure
SBP A73 030
DBP 216 226
HR 286 209
Lipid profiles
TC 232 312
TG 175 A47
HDL-C .040 863
LDL-C 077 770
FFA 484 026
Glucose metabolism
Glucose 197 392
Insulin 343 128
HOMA-IR 358 111
CT
Total fat area A97 022
Subcutaneous fat area 220 338
Dual-energy X-ray absorption

Arm fat % 375 094
Trunk fat % 330 144

BMI, Body mass index: SBP, Systolic blood pressure,
DBP, Diastolic blood pressure; HR, Heart rate; TC, T
otal cholesterol; TG, triglycerides; HDL-C, High densi
ty lipoprotein cholesterol; LDL-C, density lipoprotein
cholesterol; FFA, Free fatty acid: HOMA-IR, Homeost
asis model assessment-insulin resistance: CT, compute
d tomography.

r, Pearson’s correlation coefficient.

“p(.05

H(2020.7.31) X A satetA L ST 2
x

o
TEHH| 7L 2olE|of ATt HelE =2

A19](2020.8.13.) 21t

3} QTc interval Ako]ol A

103 22 JuiAr 891
s A 0}01-013% ﬁl z]u]—a(p,

T frog o]l YERR
.094) 2} A7 AHE (p=.144) X% QTc interval
o #EA o] fIATHE 2).

3 mln

QTc interval®} VOomax24e| AIZHEA

AA Aokl QTe interval® omae AFo]oll T4
HEAAY FAACE o o] YEHTH(r=
-.614, p=.03). Z7Zte] oA QTc interval®
JOomaxs Abnormal group(p=.825)clE #&A
o] §1%le} Normal group(r=-.656, p=.003)<
SAA R frofgt Aol et ™ 1), AA
o] QTc interval® ome= BMIS A3 7 A3
T4 (r=.480, p=.032)A = et #AFES e

Weh(ag 2).
45
0 ®) O All subjects
@ - @ Abnormal
£ u Normal
g 3 S )] Normal
£ ~ r=-656,p <.05
E )
= 30
: Abnormal
3 = 2o Not significant
& e
@
®
@ _
27 T @ All subjects
r=-.614,p < 0.05
15 : -
360 380 400 420 440 460 480 500

QTec interval, ms

a2 1. QTc ZH1E VOomaxel EHE=AZH(Pearson’s
correlation).
15 -
A 10
A < K
A A
" AA A
g Ay
& A t |
O -60 40 20 ) 60
AA
A s A
A r=.480, p <.05
10 - i

-15 -
QTc interval

20 2. QT 242t VO Al0]2] B AZHAdjusted for: BMI)
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Fd ol oA QTe interval@ & 2 o) AbAgF Fole] A=A 233

QTc intervalZl SAX|YHE ZF AREEAM

AA Aol QTe interval® CTE o] &3dfo] =43t
ERAWAZ (r= 520, p=.014) Ale]dlE #2934
3}

ol vEtstth. 22y QT intervald 3|shA w4
(p=.338)2 &&gol IAtH( 2™ 3).
400
@ Visceral fat area
350 L] i Subcutaneous fat area
300 “ u
~ o Subcutaneous fat area
£250 [ Not significant
< W eeeeeee
< .
3}200 u..u ................. e s . . L4
™
=
=150 - 4 3 o----"" Visceral fat area
,:é ¢ o _* PERir I r=.520,p<.05
* Y
5100 L » * ¢
** ¢
50 -
0

360 380 400 420 440 460 480 500

QTc interval, ms
a7 3. QTe 24 S2X|E (LR oiskx|E) H5 9|

ch=Atak(Pearson’s correlation)

QTc intervalz} Cl2|X|2E 2!
AMBHEN

HAALE 2

AA 9] QTc interval® DEXAE o] &3l &
49 A ARE (=529, p=.014)% HAAALE(r
=450, p=.041) Atolell= o3 AAAA 7} Yebsk
tHad 4).

35 4

A Percent whole-body fat

@ Percent leg fat

w
=)

@
(] Percent whole-body fat
e r=.450,p <.05

...... 4 Percent leg fat
...... r=.529,p<.05

¥
0

w
S

Percentage of fat by DEXA, %

15 : : .

360 380 400 20 440 460 480 500
QTc interval, ms

a3 4. QTe 2440 % AR L % stX| X|2he| cheatpt

)

(Pearson’s correlation)

o] A& BT
S7kete HA ARl
(n=10)2 BMI,
interval(< 430 ms) A% e
A, ARAY, T4 ANE 5 S E% H] 2 -4
sta, A4 Aol QTe intervald 23
ole] S Hrtebrl Hal TPttt (
Xﬂ’\]ﬂ upef o] = ek 7+ Ay g BMIe zte] 7} ¢l

wo& BEsta 9454 A3 SBPoIA] fFogt Aol
7} ek on i Az QTC interval® SBP At
oo ##Ao] AT} o] AL HU 6,134% < o
Jo g AZE QTc intervalel weh(Classification
of QTc prolongation: normal men < 430 ms:

ﬂi’él

women < 450 ms; borderline men 431~450 ms:
women 451~470 ms; abnormal men > 451 ms;
women > 471 ms) BMId| +<]g+ zto]7} glSoll=
E7eta 757 stol A3 @S A A (borderline)
a3 v JE Alelof frof g ApolE g He
AT A3} (Straus et al., 2006) 9+ L g}, FE A]
g7 ded FA= daiol gle JddAE QTe
Age] #AAARE 7P (Dekker et al., 1996:
Lefrandt et al., 2000). #< A28 Y= 32 104
WS e ® A8 Timar 59 Had <& 34
29l HOMA-IR Heold QTc interval 9%<
34.6%A3L, FY 7Hf 4 Apol= YERA @it <
=9 A 7 A A< HOMA-IR A&
o] Hl&] QTc interval®] 64. 3 ms ko F ek 7t

SAAR Aol7h vEstth, ded A3 Fe(mean
QTc = 419.8 ms)< QTc Oﬂz}o] 39.1%% 1, W
2% HOMA-IR F%@(mean QTc = 355.5 ms)—%
QTc intervale] 440 msS WA ¥skth. Alhrt QTe
interval HOMA-IR¥} 71¢ 34 A&-& Yepliith
(Timar et al., 2013). T3 v]gd Aol <&l
A& QTc intervale] #Ado] &3 T Aol
ot B ddel Al AN ded A S QTe
interval 433 #Hst= Aoz Hustdth(AEA]
5. 2003). o] AFelME, & tAl S-S FA3
A A 7t FE Al 2 BAA Aol giglo
A=A HOMA-TRAIA 23t ko] 7} vepyton o]
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W 5ol #AIGle] QTe interval®} & thA} AF
Aol AdgS AAFe e S(2005)2 5
39 o], ¥¥ 30 ~ 60%9]

i
M
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o
i
N>
ol
Fo M
offl
o
aul
K
offt
2

| 5
L AALE QTe intervaldld g 2ol 7} vet
Wee Easoi(HEYd e&d, 2005). QTe
interval@} B|RHA|Zoke] HAE S Hadl ofshH
oAolA QTc intervale sz, dIdPolH|
(waist-hip ratio), AZFAF, AF o2 = 4
HHAE vepton | YA slel s o #edst
Aoz FAHAHA44, 2001). DEXA, CT 2
A7 B AR FESGE el AHEE
(Ross, 2003). ©] 74 DEXA% CTE o] &3l
A F AWHA WAAAEEA, g2 g, [alA
&< QTc intervalZ frofgt #HA & 7= AL
vebytt, T3 Park & Swan(1997)¢ 2lshd o
o oM AAEEF S (body fat distribution
pattern) ¥ QTc interval Atolo] #AFE A 2
3} AR BEEE obg Al QTc intervaldll 9&< 1
A Aoz yepgon AR AF, BMI, AALE
o] fAteel e B atar A H| R o] shA|u] v
o vla] AAE QTc intervals 7HA 1L &S Had}
Aot 53 AR #dE slgl-gio] vl (waist-
hip ratio) & QTc interval®} &A= d], o8 g &
YL A AL ES BT o= frofet Ao
2 Haudsith(Park & Swan, 1997). Peiris 52 &
TAXNE ool M QTc interval?} CTE %3 By
WA Atoldl] #edAdo] B nETH(Peiris et al.,
1991). o] AFeM= CToll <2 WAz QTc
interval®] #HE APAFAT9 A8ttt 84
o] AR QTe interval®] &4 T3k dq A Aol
E AL ez By DEXAE ALY T A
71491 W3l 37t AH-E =8 (McComsey et al.,
2004), o] DEXA7} =47 A4 Wzl 3 sied &
2171 W&ol th(Salamone et al., 2000). ©] 1704
DEXAE %dl =4 AWExzdS 243 23, QTc
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interval? A4 A& 9 o)A WE Atold Z2t7t
ofgt #AANS eI, BYk ope} gE|AEEY
B F AT b frefek Aol7t et Hsgt vie}
Zol Are] ik FAHo=z Qg MW QTc
interval Abololle B AF2ZLERZ I #AdAo] &
HE ot e AA R AEEe QTe
intervale] w3t #HAF L 7= Ao g g
ik glek, o] ApellA] CT 540l ofet Anoln] & 5
Aol & A WHA Y BEFEAwH Al QTc intervalell
& A= Aoz, AAARES deARE 94,
QTc intervalZt #AR A Aelgty &

I e AeE FEHY ol AP S FT AT
ol AR 5T Hayo| ot HUfAtaT
& Jee AEY 1Ooae F A€ 2 BARA 24
o7} 919lem, QTe interval® TomaAlolol] -2]%h
Zg3o] Yelyit, Altizl BMIE 238 3 3R o
ME frofgh #eAo] Slxdnt. ddl| glojAe] of
da B BaE Qe Aol FUEAE M
9} QTc interval®9te] ##HAel|l #3] Michishita et
al.(2007)9] ¥.3ef ot #77] o] %] A F o4
o QA T0omaxdl 359 (tertile) 2 18313+ QTe
intervale] FEE BN A7 B} Doyt EL
VOomaxd TEHT 403 QTc intervalel %%t
2 e =3 RE HAANN  um® QTc
interval o 59 &S YeRAT. o] Azl
Vomax® 24E Astrand®] nomogram< ©] 438 =
A2lg AHEET, ol Bk o] AFE TomaE 4
o= BA Hrlstdth o] AT AT M T H]vk
Gl Aol Vst QTc intervale <] &
o] Yepgth, 18 BR o] AFZA 9 Mg
2 HEOR [Domud QTc intervalohe] Ao A]
HAog A atole EASHA ¥ o= Adn
|

gt g S g = T
dTATE e A

T3 dAATS o s
7] &l AFEAAL] #E QTe interval® cutoff
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Relationships Between QTc Interval and VOZmax and
Body Fat Distribution in Middle-Aged Men

Maeng-Kyu Kim
Kyungpook National University

The purpose of this study was to examine the relationship between QTc interval and maximal oxygen
consumption( I;Ohnax) and body fat distribution in middle-aged men. Abnormal subjects (QTc interval, >440ms,
n=10) and normal subjects(<430ms, n=11) using QTc interval based on the Bazzet’s equation were involved in the
study. After overnight fasting, blood and blood pressure were measured. Abdominal fat area and regional fat
compartment were measured by computed tomography(CT) and dual-energy X-ray absorptiometry(DXA),
respectively. For VOumas, the subjects underwent a maximal graded exercise test on a cycling ergometer. Abnormal
group was significantly higher in SBP, basal insulin, HOMA-IR, and leg fat compared with normal. There was a
significant relationship(r=-.614, p=.03) between QTc interval and I;OZWX in all subjects. Also, partial correlation
analysis showed a significant relationship(r=.480, p=.032) between the QTc interval and VOomax. Having a QTc
interval outside normal range significantly worsened risk parameters for metabolic syndrome, in particular blood
pressure and insulin resistance. Moreover, QTc interval was strongly correlated with cardiorespiratory fitness in
middle-aged men. This study indicates that further study will be needed to assess the exercise training effects on
QTc interval.
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