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Table 1. Old Diagnostic Criteria of Metabolic Syndrome

WHO(1998)

At least 1 of type

diabetes, IFG, IGT, or insulin
resistance plus at least 2 of

the next 4 factors

(D Hypertension
BP>140/90 mmHg or
Medication

@ Dyslipidemia
TG>150 mg/dL and/or
HDL-C<35 mg/dL (M),
<40 mg/dL (F)

@ Obesity

BMI>30 kg/m2

and/or WHR>0.90 (M),
0.85 (F)

@ Microalbuminuria
AER>20 ug/min or
ACR=30 mg/g

EGIR(1999)
Hyperinsulinemia or
insulin resistance (fasting

insulin concentration above
the upper quartile for the
non-diabetic subjects) plus
at least 2 of the next 4
factors

O FPG=>110 mg/dL

(@ Hypertension
BP>140/90 mmHg or
medication

@ Dyslipidemia
TG=180 mg/dL or
HDL_C<40 mg/dL or
treatedfor dyslipidemia
@ Central obesity
WC=94 cm (M),
>80 cm (F)

NCEP—ATP II1(2001)

>3 risk determinants

(D Central obesity
{WC>102 cm (M),
>88 cm (F)
WC=90 cm (M),
>80 cm (F)} T

@ TG=150 mg/dL

@HDL-C<40mg/dL(M),
<50 mg/dL (F)

@ Hypertension
BP>130/85 mmlHg or
medication

® FPG=110 mg/dL
(include diabetes)

AACE(2003)

IGT or IFG (but not
diabetes) plus at least any
2 of the next

@© BMI=25kg/m2

@ TG=150mg/dL

@HDL-40mg/dL(M)or,
<50mg/dL (F)

@ Hypertension
BP>130/85mmHg
or medication

WHO, World Health Organization; EGIR, European Group for the Study of Insulin Resistance; NCEP—ATP III,

National Cholesterol Education Program Third Adult Treatment Panel; AACE, American Association of Clinical

Endocrinologists; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; TG, triglyceride; BMI, body mass

index; WHR, waist—hip ratio; FPG, fasting plasma glucose; WC, waist circumference; M, men; F, women.

* Hyperuricemia, hyperleptinemia, hypercoagulability is not required for definition, but part of the syndrome.

tRevised in Western Pacific Regional Office of WHO, Asia—Pacific perspective.

tAmerican College of Endocrinology (ACE) / AACE consensus conference of insulin resistance syndrome. Includes

family history of type 2 diabetes, polycystic ovary syndrome, advancing age, sedentary lifestyle, ethnic groups

susceptible to type 2 diabetes.

- 10 -



Table 2. Recent Diagnostic Criteria of Metabolic Syndrome

IDF(2005) AHA / NHLBI(2005)

Central obesity: essential factor; by regional
standardization
WC>94 cm (M), =80 cm (W) for European,
WC=90 cm (M), =80 cm (F)=
plus at least 2 of the following 4 factors
@ TG level=150 mg/dL (1.7 mmol/L) or
under treatmentt
@ HDL cholesterol
<40 mg/dL (0.9 mmol/L) (M), or
<50 mg/dL (1.1 mmol/L) (F) or under treatment
@ Blood Pressure
systolic BP>130 mmHg or diastolic BP=85 mmHg or
under medication
@ FPG=100 mg/dL (5.6 mmol/L) or diabetic history

or under medication

>3 risk determinants

@ Central obesity

WC>102 cm (M), >88 cm (F)

WC>90 c¢cm (M), >80 cm (F)=

@ TG>=150 mg/dL or under treatmentt

@ HDL-C<40 mg/dL (M), <50 mg/dL (F)

@ Hypertension

BP>130/85 mmHg or medication

® FPG=100 mg/dL (6.1 mmol/L) (include diabetes)

IDF, International Diabetes Federation; AHA/NHLBI, American Heart Association/National Heart Lung and Blood

Institute; WC, waist circumference; TG, triglyceride; BP, blood pressure; FPG, fasting plasma glucose, M, men; F,

women.

* Revised in Western Pacific Regional Office of WHO, Asia—Pacific perspective.

tFibrates or nicotinic acid are most commonly used.

"= 1988WARE 1994\d71A] Al 8%l National Health and Nutrition Examination

Survey(NHANES) IHelAl 204 o] A<l AH RAS 9 dASST FHES

ZAbsk AP 1988-20001 24.1% (A} 24.6%, AR 28.1%), 1999-20001 27% (‘FAk:

25.2%, A7t 29.0%), 1999—-2000%3 34.6% (‘FA}F: 34.6%, 1A 34.5%) % Yebstth S

20054 Japanese Committee for the Diagnostic Criteria of Metabolic Syndrome oA+

NECP—-ATP Il &7l A del=d 758 EA=90cm, 9J&x=85cm & A3k 2000

d 2041 o] ARl tAS ST FHES AR A3 22.0%(H AR 33.2%, 1A 6.1%) =

ekt 22 Fxke] FE] oxbel wdl vig- =202 UERg o gl gl

rr

-11 -



T 25A o ARl WA T FHES 2AR 23 22.1%097k 18.8%, ©
AH:25.4%) 2 HERRG (AR AP, 2007).

Tl ATl A7) FWAGFEEAH20051d) o wEW National Cholesterol
Education Program Adult Treatment Panel III (NCEP ATP I1ID¢ Agr|=3
g Rteks]o A AA g EHARE| 7]l sl wd EAF 90em o4, oA 85em oA,

a8 €% 100mg/dL o]l 7Ee® A8 W Al 304 o] d=Ae] A" FEI)

=

AFES T FHES 19989 30.0%, 2001 31.3%, 20059 29.8% AvH(EWH AN

2007). =l 404 o]49] sEAYE FHE oz 3 Ao A= NCEP ATP 11T 7] &= (55
B!

=9 Sui71E v A8) dAS ST FHEEC] 29.4% THKim ES et al., 2004). 30~804]2]
A A FuS o R 3 g Ao = s Ed YA 90cm, A} 80cm 9] V]Fo®
A8 shole u Wake] 4§ 29.0% , A A9 16.8%2 FHEC] YEFRLTHOR JY et al,
2004). L 9] W& Aol FHA QA ASAAA a9, BAA ad-AEFHife
style)o] Aaztgate] datssos FEAl7lE Ao® Basta vk 374 gdow

Liese & (Liese et al., 1997)2 57} G 3 1gel 4S5 AY A dArAtsSo A

o] Z7}st}a Bash Hunt(Hunt, Heiss, Sholinsky, & Province, 2000) %< Q1) g9t
of tigh 7t At WA & S Tkl BaEkgith A3 A A A 8oz A

o] & FE gAST e HAL o] o8t A Skt Bart lth(Dallongeville et al.,
2005; Keil, Chambless, Filipiak, & Hartel, 1991; Wamala et al., 1999). 8734 Qo g =

=7, v, 2EU X, Aol Fo] Sl

2l AEe HDL-ZF Y A" ZSS AA 7)o, SA AW

m]o{v

’

o)

LDL-ZE2HES Fo] AdAAdde] A PSS F7HA171M(Lee, Wain, Kelsey,
Wiencke, & Christiani, 1998), 3}=3% o5& sgl5d9 4= Fola, 5 TAAL S
9} Aol 9ittal B ardtH(Dyer et al., 1981; Facchini, Chen, & Reaven, 1994; Jung CH,

2002).
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2003).

BARAR S FFUAAAATA O AT A5 304 ol HAL 7

[e]

A &2] 8.4%5 AHAFH(AF R AHAHE 7,

o] U]
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TE< YA AHE FUA7 A,
AEGSAFol HuA e Sl Al 3 AEPAE ARSSHA ¥k A ks
FAT F AEF v, L. Izzo, Jr. & Black, 1999). 77kl 58S Wo] T4%
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Ao 2 UEFHTH(Tucker & Silvester, 1996). 1ejvt 1,1939¢] A3} 546079
TS ddeR 293 dHAEY #AE AP Kohl 5(1992)9] Aol ol

ADZA T, AdedS BAY 5 283 & Zd2HE £ LDL-Zd2HEd4= 9y

Leon ¥} Sanchez(2001)& &9 AHX7F HA 125 o]ioli, F-a4%E9 &
o] A AlgS thAom AXT 1987d7kA4 wRd 5199 A3 HHAd
T EAA T HDL-Fd2HES ¢ 5% 783, LDL-Zd2H &9 442 717}
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giup 3 o] Fe] B E3A 0w YEtuA = Gt gt A5 %50 T
A4 Mo o] ek WalaL glon oz} Hrhe WAkE g o s 497 Beketl
o zo] A4 o A2EZA0] A thAabe] FeFS v x| 7] wj&-o|thH(Dishman et al., 2004). 7
o] 9] oA A= ATl e s 2 o] ¥stE 17 dfof Frh(Lindheim et
al., 1994). Kokkino 5(1998)¢ 35— 7642 a&ste] gl 30 WA 369 S Ao = A
AEFEe] 60~80% R 165 &< F733] A Fes AT Ay Ho Ao 75%
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oA} 355% o, 2057ke] AA EIE AAESITh Ardd AEXTEE 17.5%
S7Ft AL, AAES 3.3% #astdth AHEe SUHE dF Ade wskeh nlugt

A3t Eel o3 dFALe] Wk AveyIs g ey duA aHg 2 A

AnkA o7 ngke] v Ee AdR AT ghs A AFAZFAF(Body Mass Index,
BMDE AHg-ahe, dfahn)2+et8](2003)9] 7]5o] whel @9 23kg/m” o4& T,
25kg/m® o]’ HwroZ HogH, ofxo} A oA HAE AFEe] o]F AA Fu
ATHEZF 5, 1999;Ko et al., 1999).

HABARG AR AAEATA(2003)2] Aol AAFAF  25kg/m” o]
dake] A4 19989 25.1%14 2001 32.6% % 7.5% S/ oJ&Fe] A9 1998
28.1%1A 2001 29.4%= 1.3% Z7b 3tk mg 1992d Hwke]  &jdels
AABASG 25kg/m” o] S1FH[E0] 23.3%4 20000 35.9%% 1992 thH] 54%
S7F SIATH = AR F T, 2005a). 53] 2 7|3 ¢ 20008 vl 4n) F7tet
of 20019 AMFF7HF 543 SRS & 5 AUtk Ao 5ot AL Z A1A
g5 7137 H 2o Ao F4HM, L 20~30019] F2 FolA Ty, 18, o

A8 5, AdAey) 4o vtad Awo] Frtstes FAS A7 e A o= Bl
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ol R th(Alpert & Hashimi, 1993).
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ol )7t &7 HE F2A(TA-154) 2099 ] AAATHE 1-v1d @72 HAS
T oA S AEERY BAE 2 Aol e AuATY 7P w2 aF0] TP w1
ol vls) Ak S o] gl 2% oldh® WEbETH((Dos Santos et al., 2012). A<
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FHEY o A33A 7 JEFTH(Wijndaele et al., 2007).
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al., 2004). =e] A5 AFAY 9@ 2H3 AT FHEESY I A7 Aok B
4449 g 1,097H& tdo® EYEdA) 2 ZHAANE ko] 39S B4 A% o
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6) At Ak
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IV. 4+43

1. d3#

il

_g]

Jm

3

O
fil
>
>
_O‘L

2 AT A B2 FA 1017 1, o2 1616 HOZ F 2633 B L

o]
ATt 718k (baseline) 2AFE T3l dolxl tdAE Q] AAAZ, G B AHAAR] AT
= Us3 2. gaAEY HdddES 61.51£10.22 Al o]a HFHFAIRS 157.67
+8.57cm, e AFE 60.73+£10.05kg, B AAFAF(BMDE 24.3843.21kg/m® = 1}

Bttt A AA AT Hih 3EIES 102.97421.86mg/dl, FAA AL HE 149.33

O
r

+100.64mg/dl, HDL ¢] & 42.73+11.01mg/dl, dgte] A% %715 H 121.80
+33.38mmHg, ©]¢7]= B3t 75.17+32.75mmHg = el on BREH= i 85.84
£44.58cm = YEMSTH IS EUE SAHE gAS ST EQ9S F 1054 WoE
40.0%5 YEbYh AHAL A3 obg o] A4 Hat 27.1248.49kg, ZHH S Ht 52.95
+21.79kg, YMCA—step test HAME &8 3|5 7] A8t ¥ 100.31£15.27beat/min &

2 et (Table 4).

-32-



Table 4. A7 tEAE2] 4

Male(n=1017) Female(n=1616) Total(n=2633)

Height(cm) 165.21 + 6.36 152.92 £ 5.99 157.67+8.57

BMI(kg/m®) 23.83 £ 3.06 24.72 £ 3.26 24.38%+3.21

Triglyceride(mg/dl) 162.25 £ 124. 80 141.2 £+ 80.86 149.33+£100.64

SBP(mmHg) 122.40 + 31.23 121.42 + 34.68 121.804+33.38

Waist(cm) 86.51 + 29.92 85.43 £ 51 85.841+44.58

— Physical Fitness —

Grip-strength/bw(kg) 0.53£0.99 0.39£0.85 0.47£0.11

Leg-Power/bw(kg) 1.05%+0.29 0.73£0.22 0.86£0.29

1) YMCA-—step test : resting heart rate after 3—minute box step test (beat/min)
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2. AGH WIFEE

s
ol
tlo
o
X
§2
rlo
8
o
o,
@
j—
A=)
%,
EUE
[-'O
‘oii
ok
re
Ho
ﬁu
dlo
-IN
Ho
i
il
f
o
ok
=
o
[N
@
N}
W
AC)
oX,
EuE

AT ot} Abs S TS AT ofgo] /M W Qle 7o s EHHTE B
A Al &S model 19 Odd ratio 7} Q2 o4 OR=0.55 CI(0.42—0.73), Q314 OR=0.31
C1(0.24—-0.42), Q4°14 OR=0.28 CI(0.21-0.38) 2 el AFE B A3 modell 9] 7
9 Q1S 71Fo® Q2 oA OR=0.23 CI(0.16—0.32), Q3914 OR=0.23 CI(0.16—0.32) Q4
o 4 OR=0.16 C1(0.10—0.24) 2 e}, Calcium 43S B4 3 model3 3% Q1S 7= 2

2 Q2 oAl OR=0.23 CI(0.16-0.33), Q3 °lA] OR=0.23 CI(0.16—0.33), Q4 °I4 OR=0.17

CI(0.10-0.25)% YE}FST(Table 5).
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Table 5. AFF tP527 WAZFE 44

Odds Ratio 95%(CD

Odds Ratio 95%(CI)

Odds Ratio 95%(CI)

Grip-strength

Q1

Q2

Q3

Q4

p-trend

Model 1

1
0.55(0.42-0.73)
0.31(0.24-0.42)
0.28(0.21-0.38)

<0.0001

Model 2

1
0.53(0.39-0.71)
0.23(0.16-0.32)
0.16(0.10-0.24)

<0.0001

Model 3

1
0.53(0.39-0.72)
0.23(0.16-0.33)
0.17(0.10-0.25)

<0.0003

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%
Model 1: crude

Model 2: adjusted age, sex, drink, smoke

Model 3: adjusted age, sex, drink, smoke, calcium intake

AFG A2es gAZF Y e AFY Aol 44 Re Q1 /| FoR Egus

2 BA A & model 19 0dd ratio 7} Q294 OR=0.72 CI(0.57—0.90), Q3 o°l A

e

OR=0.44 CI(0.35—0.56), Q4 °lA OR=0.42 CI(0.33-0.53)% U5 H$E BAY
model 29 4% Q1 & 7]Fo& Q214 OR=0.75 CI(0.59—0.95) , Q34 OR=0.48
CI1(0.37-0.62) Q4°llA OR=0.43 CI(0.32—-0.58) % }EFSET}. Calcium A5 S 243 model
3¢9 A% Q1 & 71Fo® Q2 oA OR=0.74 CI(0.58—0.94), Q34 OR=0.47

CI(0.36—0.62), Q4 oA OR=0.42 CI1(0.31—0.57)% JE}S}TH(Table 6).
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Table 6. AFF 4Y 4=

2% GAFFE

3

Odds Ratio 95%(CI)

Odds Ratio 95%(CD

Odds Ratio 95%(CI)

Leg-Power

Q1

Q2

Q3

Q4

p-trend

Modell

1
0.72(0.57-0.90)
0.44(0.35-0.56)
0.42(0.33-0.53)

<0.0001

Model 2

1
0.75(0.59-0.95)
0.48(0.37-0.62)
0.43(0.32-0.58)

<0.0001

Model 3

1
0.74(0.58-0.94)
0.47(0.36-0.62)
0.42(0.31-0.57)

<0.0002

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~

Model 1: crude

Model 2: adjusted age, sex, drink, smoke

Model 3: adjusted age, sex, drink, smoke, calcium intake

YMCA step—test HAS o] &3+

= 7=

o7 FYws

g w4y 1 gL

SEEEERNEE LR

model

[e)
e

74.9%, Q4: percentile 75~100%

Au A g o] 7Hd v Ql

19] Odd ratio 7} Q2914 OR=0.68

CI(0.51-0.90), Q34 OR=0.72 CI(0.54—0.96), Q444 OR=0.53 C1(0.39-0.71) }E}%

I WHFEE HASm

odel2 ¢ A% Q1< 7IE22 Q2414 OR=0.66 CI(0.49— 0.90), Q34

OR=0.71 CI(0.52—0.98), Q4914 OR=0.47 CI(0.34—0.65)% YE}%T}. Calcium AHE H

A% model 3

CI(0.51-0.97), Q44 OR=0.46 CI(0.33—0.64) = YJEFTH Table

7).
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Table 7. AHAY T3 ASFT 4

Odds Ratio 95%(CI) Odds Ratio 95%(CD) Odds Ratio 95%(CI)

YMCA-step test

Q2 0.68(0.51-0.90) 0.66(0.49-0.90) 0.66(0.49-0.90)

Q4 0.53(0.39-0.71) 0.47(0.34-0.65) 0.46(0.33-0.64)

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%
Model 1: crude
Model 2: adjusted age, sex, drink, smoke

Model 3: adjusted age, sex, drink, smoke, calcium intake
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1.2

0.8

0.6

0.4

0.2

Hand-grip Leg-power YMCA- step test

L 0.72 0.72

& 053
0.44* 042

0.55

$ 0‘31* 0.28

Q2 Q3 Q4 Q2 Qa3 Q4 Q2 Qa3 Q4

Figure 2. o8, 128 3 AHAY S} ASFT 7 Model 1

1.2
Hand-grip Leg-power YMCA- step test
1 __________________________________________________________________________________________________________________________
0.8
0.75
0.71
{Z),SSA
| 0.6
‘ 0.53
0.48 047
0.4 043
| 0.2 + 0.23
| *0,16
0
Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4
Figure 3. <19, 2428 2 AHAEFG QASFF 98 Model 2
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;igfwmmmmmwm
: ; Hand-grip Leg-power YMCA- step test

T
08 |
f - 0.74
| 0.66‘ 07
| 0.6 |
| f 0.53
i | 047
04 | 0.42 048
? é 0.23
;&2; * ‘+au
|0 L _ _ _ _ _ _ _ _ _

Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4

Figure 4 . 98, <8 € AHAEY QASFZ §%¥ Model 3

3. 34 24} A%

4

1) e 54

ofy
©
(e}
ﬂ
oR
Lo,
e
rﬁ
o,
N
2
in,
32
K

Z|RbEAb A thARS St o] YEREA] S 1597 1

ki

i)
oY)
i
2
s
2
=2,

AXNZFE 769.53+£304 days ©]®, 672 W RS0

=

o,
=Y
1

boit. #4240 A e 2eH(Table 8).

i1t
)
(o0

HadAd L 62.85+110.174 o|H, HFAHL 157.40%+8.32cm, H A5 58.57

R

+9.21kg, H+F BMIE 23.59+2.89kg/m2 = UElwon 2GS {4t 99.00+17.31mg/

dl , 24X A& F1F 128.90£77.03mg/dl , HDLS] H L 49.14+13.1mg/dl= VEFSET).
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f
o
.
L
\:

714 117.35+£14.03mmHg,

rz
1t 81.45+8.36cm = U EFSTL

Table 8. FHZAL dldA=9 54

oj¢t7] Aok Ho

71.76+8.75mmHg, &

Male(n=349)

Female(n=558)

Total(n=907)

Age(years old) 66.02£9.38 60.86+10.15 62.85+10.17
Height(cm) 164.33%£6.35 153.07£6.21 157.40%£8.32
Weight(kg) 62.50£9.65 56.11£8.01 58.57£9.21
BMI(kg/m®) 23.08£2.86 23.91+£2.87 23.59£2.89
FBS(mg/dl) 103.04+20.91 96.48+14.06 99.00£17.31
TG(mg/dl) 133.81£100.93 125.83%£57.11 128.90£77.03
HDL(mg/dl 46.86+12.65 50.56+13.24 49.14%+13.1
SBP(mmHg) 119.15£13.48 116.23+14.26 117.35£14.03
DBP(mmHg) 72.75%£9.04 71.14£8.51 71.76£8.75

Waist—circumference(cm) 82.75%8.56 80.64£8.14 81.45%8.36

FBS(fasting blood sugar),

TG(triglyceride),

pressure), DBP(diastolic blood pressure)

A—HDL, ;L&sF 3 H45-u]
20.5%, A 14.1%), TAFFL 19.2% (G4 15.1%, A} 21.8%), =4

2+ 10.0%, A} 21.3%), A1 —HDL =

- 40 -

HDL(high density lipoprotein),

SBP(systolic blood

kr

© 16.4% (GA

H B2 16.9% (F

2 11.1%CFAF 13.4%, A 9.6%) = e O,


http://endic.naver.com/search.nhn?query=circumference

DL 13.7%CHFA 14.3%, AAF 13.4%) 18]3l PAISF S 12.6% %2 FAFINA 11.1%,

o zpo| A 13.5% 2 A AT Akl Z-$- ol zfel] vl 3] T

o] zom, ojxte] Af- Fxbel vlg LALZF, HHH R AT

A2 e,

Table 9. HAZFT A3

A ERE

yE

MEFE T4

A o] ¥

, A—HDL, ;28 <}to] vhAl vl &

Male(n=349)

Female(n=558)

Total(n=907)

Diabetes

Hypertriglyceridemia

Central obesity

Low-HDL

Hypertension

Metabolic syndrome

70(20.0%)
53(15.1%)
35(10.0%)
47(13.4%)
50(14.3%)

63(11.1%)

79(14.1%)
122(21.8%)
119(21.3%)
54(9.6%)
75(13.4%)

126(13.5%)

149(16.4%)
175(19.2%)
154(16.9%)
101(11.1%)
125(13.7%)

189(12.6%)
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25

20
15
10 H male
m female
5
o total
0

Figure 5. AEFT A9A4 247 GAZFT 24

3) AFe FEH datEF B9 A 913 ¥ (hazard Ratio)

COX wlal A& W& o83 AMHFT=I AT o] dhAdn= b5
2

ofe] FEN} AT B Al ERHSEE BASA &2 model 1 oA AT
F ofo] 7Hg W Qle 71E L= Q2ollA HR=0.56 CI(0.36—0.87), Q34 HR=0.61 CI
o0

o o=
LT, T

(0.40—0.93), Q4] HR=0.34 CI (0.21-0.56) 2.2 Yefstom A <A,

ok

F52 BAE model 2 9 4¢ Q1S 7]1F 0 & Q204 HR=0.56 CI (0.36—0.87), Q3 ol 4]
HR=0.61 CI (0.40—0.93), Q44 HR=0.34 CI (0.21-0.56)22 el A4E, o3,
BMIL, &<, &5 9 Z443E 243 model 3 2] 49 Q1 & 7522 Q2 oA HR=0.56
CI (0.36—0.87), Q341 HR=0.61 CI (0.40—0.93), Q4°14 HR=0.34 CI (0.21-0.56)0.2

el tH(Table 10).
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Table 10. T2 FHsEH dASIFT T4 A0

Hazard Ratio(95%CI) Hazard Ratio(95%CI) Hazard Ratio(95%CI)

Modell Model 2 Model 3
Grip—strength
Ql 1 1 1
Q2 0.56(0.36-0.87) 0.49(0.30-0.80) 0.50(0.30-0.81)
Q3 0.61(0.40-0.93) 0.66(0.41-1.06) 0.67(0.41-1.07)
Q4 0.34(0.21-0.56) 0.38(0.19-0.73) 0.38(0.20-0.73)
P-trend 0.0003 0.1784 0.2505

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%

Model 1: crude
Model 2: adjusted age, sex, drink, smoke
Model 3: adjusted age, sex, drink, smoke, calcium intake

e et dabs S 2 Ao e e EdWSE RASA &2 model 1914 AT

gzt o] 7HE 92 Ql & 712 Q2 oA HR=0.70 CI(0.46—1.06), Q314 HR=0.77

o

CI(0.51-1.14), Q4 oA HR=0.63 CI(0.42—-0.96)°. = YEltom 4E AH, A, &7

il

BAS model 2 9 A$ Q1L 71702 Q294 HR=0.71 CI(0.45— 1.11), Q34|
HR=0.79 CI(0.50—1.23), Q494 HR=0.68 CI(0.39—1.19) 2.2 JE}Wtt} A o= BMI,

Sl F 9 ZHAHE EA% model 39 AF Q1S 7|FoE Q294 HR=0.71

oh
dlo

’

CI(0.45-1.11), Q344 HR=0.79 CI (0.51-1.24), Q4°lA4 HR=0.69 CI (0.39-1.20)Z

E}ETH(Table 11).

- 43 -



Table 11. ATY A=Y T ASFT LA ZdAFH]

Hazard Ratio(95%CI) Hazard Ratio(95%CI) Hazard Ratio(95%CI)
Modell Model 2 Model 3
Leg-Power
Ql 1 1 1
Q2 0.70(0.46-1.06) 0.71(0.45-1.11) 0.71(0.45-1.11)
Q3 0.77(0.51-1.14) 0.79(0.50-1.23) 0.79(0.51-1.24)
Q4 0.63(0.42-0.96) 0.68(0.39-1.19) 0.69(0.39-1.20)
p-trend 0.1748 0.2093 0.2014

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%
Model 1: crude

Model 2: adjusted age, sex, drink, smoke

Model 3: adjusted age, sex, drink, smoke, calcium intake

AAAY 5 gisST S AU dn s SaHTE RAYSHA &2 model 1 oA
A Aol 71 w2 Q1S 7|22 Q2 o4 HR=0.83 CI (0.52—1.34), Q3 °|4 HR=0.81

CI (0.49-1.34) Q404 HR=0.56 CI (0.32-0.99)% Yetstom JH A=, FARFT, &7

Ll
s
ol
ps
)
o
a.
@,
o
1o,
)
o
O
—
o
N
MN
o
fr
O
o
=
>,
o
T
o
foe)
ﬂ
Q
o
o
—
|
—
=
<
O
%)
=
o)

R
HR=1.02 CI (0.58—1.79), Q4°llA4] HR=0.77 CI (0.41-1.44)°.2 Ye}ytt 44, A4, &
AFE, SFF5F 2L Z2EAFHE 243 model 3 9 4F- Q1S 71+ 22 Q2014 HR=0.87 CI
(0.50—1.49), Q34 HR=1.02 CI (0.58—1.79), Q4°l* HR=0.75 CI (0.40—1.41)% L }E}

W oh(Table 12).
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Table 12. AHAE &3} dASFT LA 913 ¥ (Hazard Ratio)

Hazard Ratio(95%CI) Hazard Ratio(95%CI) Hazard Ratio(95%CI)

YMCA-step test

Q2 0.83(0.52-1.34) 0.87(0.51-1.49) 0.87(0.50-1.49)

Q4 0.56(0.32-0.99) 0.77(0.41-1.44) 0.75(0.40-1.41)

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%
Model 1: crude

Model 2: adjusted age, sex, drink, smoke

Model 3: adjusted age, sex, drink, smoke, calcium intake

1.6

Hand-grip Leg-power YMCA- step test

14

063
0.6 0ss P 052 A 056

0.34

Q2 Q3 Q4 Q2 Q3 Qa Q2 Q3 Q4

Figure 6. o9, Z}28 R A¥AY &3 dASFT 2 FA9AH] Model 1
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Hand-grip Leg-power YMCA- step test

18 |
1.6
14 |
12

0.8 | 0.79 & 077
06 | 0.66 . ‘ 0.68

; 0.49
0.4 0.38

0.2 |

Q2 Q3 Q4 Q2 Q3 Qa Q2 Q3 Q4

Figure 7. &9, 28 9 AHAY $&3 dASIFT T A1 Model 2

Hand-grip Leg-power YMCA- step test

1.8
1.6
1.4
1.2

0.8 ' A 087

0.6

05
0.4 0.38

0.2

Q2 Qa3 Qa Q2 Qa3 Qa Q2 Qa3 Qa

Figure 8. o198, Z129 3 AHAY &3 dASFT 24 A4 Model 3
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FH2AE A9 RAEFTOl 9 AR AEET 9YAAE 3 /) wwe

=HEAG DA AAAAE il et FAHEAL Ay S Sae B e

o} (Table 13.).

_>;1_:‘
S
~
%0,

o
)
4
it
_Y‘_I‘
rlr
i)
dlo
o
m\l

PAFS ST A3l olxr) fle AdAkE 71502 &t dojH Hazard Ratio £ 95% A
7k otol A HAS 314 & model 1914 Y& AA7F 17091 4-9- HR=4.1 CI(1.48—11.53),

AAA7E 27090 7§- HR=12.0 CI(4.26-32.36) 2 etttk 48, A, FAFF, &5

R

FE BA3% model2 oA & 18 A7F 17191 ¢ HR=3.71 CI(1.31-10.48), $1& A7}
27091 749 HR=11.12 CI(4.09-30.21) = Ye}Sth A, A, FAFF, 777+ 2 2+
HAH S HAS Model3 A= 98 AA7F 170191 A9 HR=3.70 CI(1.31-10.46), $J&°l

271 270¢1 ¢ HR=12.0 CI(4.07—30.03) & }EFStT}

Table 13. HAISFT HFAA B BE dASFT T4 34

Hazard Ratio (95% CI) Hazard Ratio (95% CI) Hazard Ratio (95% CI)

Model 1 Model 2 model 3
MS factor O 1 1 1
MS factor 1 4.1(1.48-11.53) 3.71 (1.31-10.48) 3.70 (1.31-10.46)
MS factor 2 12.0 (4.46-32.65) 11.12 (4.09-30.21) 11.05 (4.07-30.03)
p—trend <0.0001 <0.0001 <0.0001

MS : Metabolic syndrome

Model 1: crude

Model 2: adjusted age, sex, drink, smoke

Model 3: adjusted age, sex, drink, smoke, calcium intake
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Aol We dALEEE AU BAe] F9 S uksAte] A

rir
%
oft
A,
2
&2
%5
>
rE!
4
%
PN

AR Af2o] MAE n¥Y 1-FAA A, A-HDL, HFH|v 18y} e A SS T
A AAET} A H e AA ] et A En = FFAT
AFd otdo] 71 e Q18 7|Fo® 1899 4% Q2: HR=0.53 CI (0.34—0.83),

Q3:HR=0.75 CI (0.49—1.154), Q4:HR=0.87 CI (0.58—1.32)0]a 11—FAx A A% Q1

o

71Zo®  Q2HR=0.89 CI(0.60—1.32), Q3:HR=1.09 CI(0.74-1.60), Q4:HR=081
CI(0.54—-1.23)¢]3, #-HDL® Z% Q1S 7|+2o= Q2:HR=1.12 CI(0.56-2.25),
Q3:HR=1.11 CI(0.57-2.15), Q4:HR=0.95 CI(0.49—1.82)°] 2 H¥n|ute] H¢ Q1S 71&

Z Q2:HR=0.48 CI(0.32—0.70), Q3:HR=0.37 CI(0.24—0.56), Q4:HR=0.19 CI(0.11-0.31)
o]t} 1E]a mEYe] AL Q1S 7]Fo® Q2:HR=0.52 CI(0.32— 0.85), Q3:HR=0.75

CI(0.47-1.20), Q4:HR=0.42 CI1(0.24—0.73) & Y E}FWTH(Table 14) .

Table 14. AFF oY FEF hASFT AU T4 ZhAFH]

Hazard Ratio(95%CI)
High-FBS High-TG Low-HDL C-obesity hypertension
Q1 1 1 1 1 1
Q2 0.53 0.89 1.12 0.48 0.52
(0.34-0.83) (0.60-1.32) (0.56-2.25) (0.32-0.70) (0.32-0.85)
Q3 0.75 1.09 1.11 0.37 0.75
(0.49-1.154) (0.74-1.60) (0.57-2.15) (0.24-0.56) (0.47-1.20)
Q4 0.87 081 0.95 0.19 0.42
(0.58-1.32) (0.54-1.23) (0.49-1.82) (0.11-0.31) (0.24-0.73)
p-trend 0.0304 0.4753 0.8926 <0.0001 0.007

c—obesity : central obesity , Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4:
percentile 75~100%
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A o] 714 e Q1S 7Fo® ndye] 49 Q2 HR=0.93 CI(0.62— 1.39),
Q3:HR=0.97 CI(0.65—1.45), Q4:HR=1.03 CI(0.68—1.55)°]al a—FAAH2] 4 Q1S
71&o® Q2: HR=1.01 CI(0.69—1.46), Q3:HR=1.04 CI(0.71-1.52), Q4:HR=1.07
CI(0.74—1.55)°]a, A —HDL¢ A% Ql& 7]F°=% Q2:HR=0.84 CI(0.46—1.51),
Q3:HR=0.92 CI(0.53—1.57), Q4:HR=0.89 CI(0.52—1.51)°]a H¥uvte] 3% Q1S 7]+
© 2 Q2:HR=0.70(0.47-1.03), Q3:HR=0.62(0.42—0.91), Q4:HR=0.45 CI(0.29—-0.68)°]
Aok a2l 18] A$ Qe 7|FoZ Q2:HR=0.75 CI(0.49-1.13), Q3:HR=0.81

CI(0.54-1.22), Q4:HR=0.58 CI1(0.37-0.92) & YE}S}(Table 15).

Table 15. ATF 242 &4 ASFT AU T ZdAFH]

Hazard Ratio(95%CI)
High-FBS High-TG Low-HDL C-obesity hypertension
Ql 1 1 1 1 1
Q2 0.93(0.62-1.39) 1.01(0.69-1.46) 0.84(0.46-1.51) 0.70(0.47-1.03) 0.75(0.49-1.13)
Q3 0.97(0.65-1.45) 1.04(0.71-1.52) 0.92(0.53-1.57) 0.62(0.42-0.91) 0.81(0.54-1.22)
Q4 1.03(0.68-1.55) 1.07(0.74-1.55) 0.89(0.52-1.51) 0.45(0.29-0.68) 0.58(0.37-0.92)
p-trend 0.9632 0.9814 0.9510 0.0029 0.1358

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%
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AFGAHo] 7 Fe Q1e V|FowE Yo A9 Q2 HR=0.74 CI(0.45-1.24),

Q3:HR=1.01 CI(0.64—1.61), Q4:HR=0.89 CI(0.52—1.53)¢]al i—FA A 45 Q1=

7lEl2 Q2: HR=0.93 CI(0.61-1.40), Q3:HR=0.82 CI(0.52—-1.30), Q4:HR=0.73

CI(0.46—.17)°]aL, A -HDL®Y 74F Ql& 7I£2® Q2:HR=0.78 CI(0.44-1.38),

Q3:HR=0.87 CI(0.48—1.57), Q4:HR=0.50 CI(0.26—0.99)c] 12 EXu|qte] A$ Q1< 7+
o2  Q2HR=0.79 CI(0.50—1.24), Q3:HR=0.84 CI(0.53—-1.35), Q4:HR=0.70
CI(0.42—1.16) o)t} 28] ¥ete] A9 Q1S 7|22 Q2:HR=0.99 CI(0.58— 1.70),

Q3:HR=1.01 CI(0.57—-1.79), Q4:HR=0.80 CI(0.44—1.45)% }E}%tt}(Table 16).

Table 16. A¥AE FEI4 WAISFT AFAA &R FoA ]

Hazard Ratio(95%CI)
High-FBS High-TG Low-HDL C-obesity hypertension
Q1 1 1 1 1 1
Q2 0.74(0.45-1.24) 0.93(0.61-1.40) 0.78(0.44-1.38) 0.79(0.50-1.24) 0.99(0.58-1.70)
Q3 1.01(0.64-1.61) 0.82(0.52-1.30) 0.87(0.48-1.57) 0.84(0.53-1.35) 1.01(0.57-1.79)
Q4 0.89(0.52-1.53) 0.73(0.46-.17) 0.50(0.26-0.99) 0.70(0.42-1.16) 0.80(0.44-1.45)
p-trend 0.5984 0.5806 0.2087 0.5501 0.8498

Q1: reference, Q2: percentile 25~49.9%, Q3: percentile 50%~74.9%, Q4: percentile 75~100%
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Table 17. AFT o83 AT 28 2 AGAH3Ee] a7

Correlation

40(n=417) grip /BW r=0.638 r=0.188

50(n=653) grip /BW r=0.605 r=0.202

60(n=898) grip /BW r=0.669 r=0.284

70(n=608) r=0.614 r=0.255

80(n=56) r=0.781

Total(n=2633) grip /BW r=0.641 r=0.225
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ABSTRACT

Longitudinal study on the relationship between the level of Fitness and

Metabolic Syndrome incidence among adult aged 40 and over

— For adults above 40 years old in rural area —

Shin, Seung min
Department of physical Education, Health Exercise and Science
The Graduate School

Seoul National University

The purpose of this study was to investigate the relationship between level of
physical fitness and metabolic syndrome prevalence and incidence based on the

cross—sectional study and longitudinal study.

This study analyzed 2,633 person over 40years old who participated in Y area
cohort survey during 2007~2011. Measure of waist circumference, resting
blood pressure, fasting Lipids, and glucose were taken during baseline and
follow—up examination. Baseline muscle strength was quantified as Grip—
strength and Leg—strength and cardiorespiratory fitness measured by YMCA—
step test. Metabolic syndrome was defined with NCEP ATP—III criteria. During
mean follow—up 769.53days 672 person was censored and 63 men(11.1%), 126

women(13.5%) developed metabolic syndrome.



Adjusted confound factor as age, sex, drink alcohol, smoke and calcium intake.

First. Adjusted confound factor metabolic syndrome prevalence was
significantly decrease as increase Grip—strength (p—trend<0.001), metabolic
syndrome incidence was significantly decrease as increase Grip—strength (p—
trend<0.003) and metabolic syndrome prevalence was significantly decrease as
increase Leg—strength (p—trend<0.001), metabolic syndrome incidence was
decrease as increase Grip—strength but not significantly (p—trend=0.1784) and
metabolic syndrome prevalence was significantly decrease as increase
cardiorespiratory fitness(p—trend<0.001), metabolic syndrome incidence was
decrease as increase cardiorespiratory fitness but not significantly (p—

trend=0.2505).

Second. Adjusted confound factor central obesity and hypertension were
significantly decrease as increase Grip—strength (p—trend<0.007), As increase
Leg—strength central obesity was significantly decrease(p—trend=0.0001) and
hypertension were decrease but not significantly(p—trend=0.1358). low—HDL
incidence risk; HR=0.56 95%CI(0.26—0.99) compares between highest

cardiorespiratory group and lowest cardiorespiratory group.

In conclusion, muscle strength and cardiorespiratory fitness are strong
predictor of metabolic syndrome prevalence and incidence. Specially grip—

strength is sensitive predictor of central obesity and hypertension risk.

Keyword : grip—strength, Leg—strength, cardiorespiratory fitness, metabolic

syndrome, longitudinal study
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