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HOMA TEHIAGY Jedoe =R [20 x fasting plasma insulin(uIU/mL)]
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HEAZ 7]%5S =AHsE A EE HOMA B-celle Hrtstgh €a~ %

(Wallace et al., 2004), $74-2 5(2007)2] A3 AFoA WEME 7|52 H
7t= AFE3 HOMA B-cell 3215 o] &3t om uld7ed A AR e

ﬂl
lo
ok

& Q<& (fasting plasma insulin)¥ 35 ¥ (fasting plasma glucose) T4

g ol gote] thoe] B AN

* HOMA B-cell= [20 x fasting plasma insulin(uIU/mL)] / [fasting plasma

glucose(mmol/L) - 3.5]

HOMA B-cell <ol wgl tidzatE 573t 243517 98] HOMA B

“cells] TG T 0§ NFOE WPAE F A Tom RGO
FHE o1 Y we TOE, FU VIV AS % Tz 3Ry

(A ¢ S, 2005; 24 5, 2008; Song et al, 2007).
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HOMA B-cell®t HluY = /fdez JedAdd Axz &Y=
HOMA_IR(Song et al., 2007; Johnston et al., 2010)& =71 A7 < FxA} 285
of TE ed 8 I FAE o]fsto] o Ao ALeAt

* HOMA-IR= [fasting plasma insulin(uIU/mL) x fasting plasma glucose
(mmol/L)] / 225
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BoATo] AlgH RE EAEALS SAS(Statistical Analysis System
version 9.2)8 o433ttt 7t ®igd wE VESA AsE Hit + REHA
(Mean + SD) B HEZ&2 AAGAY B FAZ4L 7tsAE 48383
ow zt W dste] EF AytEEE UEY
Y HOMA B-cellz} HOMA_IR® tiaid = = 1(log)at o
A BAS ABEAt 28y A8 Ve oldvt H4=F =i WS o
Aol grom AAGAT. A = HOMA B-cellel W& F 233He A&
3 W HaE 9sidE t A A (Independent t-test)S Al &etglon HF
g AR WA= FrolAl A A (Chi-Square Test)S Al &3stAth. HOMA
B-cell <+ o WFede A HSS fd @ AHAEA(Simple

regression analysis)S AldstR om FAAFTE Tt FAALS FA A

rir
N

!
o|N
ftlo
>
%O{:I’

ol
ol

[

*x7}

Hm

§:}L

HOMA B-celldl 9&& 5 808 #4317 fdAe 2228 A E4
(Logistic regression analysis)e Ald3td a1 RE FA4 Z2Aigs Fods

0.05 "Rkp < 0.05)%! 8% Fo4Q Aoz AesAtt.
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1. HOMA B-cell®] #3x

HEHA Z7) 58 =43 HOMA B-celle] %2 AA thAdxtel Aol u}
2} st 1’20 JER ST

AAH o2 HOMA B-cell> 50-150%0 A 7F 74 ©kar A did=te
HOMA B-cell Hit& 11869, T3a-> 107360100k A¥E FE3IS o
A % 191792 HOMA B-cell v 11455, T34ae 102.72, 2 =
2,885 2] HOMA B-cell B3t 12267, T%3 1114302 Fit, T3H ZF
gAR o2t =& AnE B

u)
3l

T

=

o o o
o o o
o o o
N N N
o o o
o o o
o o o

© T T T T T T T T © T T T T T T T T © T T T T T
0 500 1000 0 500 1000 0 500

2 A o) A A} ) o} 2}
HOMA B-cell*

T T T
1000

* HOMA B-cell= [20 x fasting plasma insulin(pIU/mL)] / [fasting plasma glucose(mmol/L) - 3.5]

192 A HOMA B-cell®] 3

— 1 5 —



F7t2 A=l HOMA B-celle] HF#e ¢33 2o AA et 4
of wel 7zt 30-3941, 40-494, 50-594, 60-694, 704 °]A, & 5o
st om AA digAkel Fxb, oz 25 30-3941¢] HOMA B-cello] 7+
i, 7041 ©]/d2] HOMA B-cello] 7} vrateh %38k o2} 60-6941 5 Al <38}
= dA#o] F7hgel el HOMA B-cello] #Hasts AE¢S BT

AA 3R] HOMA B-cell& 30-3941¢] 4% tia= 1158W o= A
133.79, F4ak 119.660]1 A, 40-4941] 74 diZdat 1,1878 o2 s+ 114.09,
T4k 104.790191 . 50-5941 ] ¢ didAbE 935 ollen it 11253, F
gk 99.1301 3L, 60-6941= A 836, Wik 109.55, F %7k 100.490] At}
704 oo A 686 o2 7HF Qo] A, Fi 108.09, =47 96.30
o= e

F2b g dAe] HOMA B-celle 2B 30-39419) 4% A 4457 o
2 9 13280, T4Ek 120.1801 %131, 40-49419] 7§ thAAF 455 o ® it
10850, sk 98.77= 30-39Alel w3 B2 T4 BT A =ol=e A
&S Bk 50-59419 A thdAE 374M o2 Hat 107.83, TSak 93.37°]
e 60-6941= kAt 3569, Fit 99.97, T4 90.16, 704 oL A
2} 2874 o2 it 98.81, 594 Fk 88.090] At

oz} A= HOMA B-celle] AA tiZdztel datel] vls] 5% o A
2 Bk 30-39419 A diaAk 7139 o2 Bt 134.86, Sk 118.930] %1

, 40-49412] A9 oA 7328 o= ik 11965, T4E 111.07% ek
50-5941¢] A tiAAE 561 ollen Hik 117.08, F4E 1057801 1
60-6941= Ak 4809, it 11718, T4t 1075322 dA 9 @z dl 4=t
o] Aztet= 2] 50-59A410l s gke]l =kth 704 o]tz 3997 o
2 93t 11482, 47 101222 dA|of Fxpdate] A#e} iz = 7t
g e A ge 1ot
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HOMA 8 cell” m A = AR A}
160 27}
ooj =}

140 -
120 — - S
100
30 -
60
40
20 -

G . . . —r 1

30-304] 40— 4941 50-594] 60-69 704014 EFH (D)

* HOMA B-cell= [20 x fasting plasma insulin(ulU/mL)] / [fasting plasma glucose(mmol/L) - 3.5]

23, A, A% HOMA B-cell®] 3+ 3k
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A 48027 & HOMA B-cello] W& o+ 24149, ¥ o 2,388 oo
F2k= HOMA B-celle] S& o H]&©] 5337% =2 %2 W 92k:= HOMA
B-cello] =& * Hl&o] 55.23%% =3ttt HOMA B-cello] Y& o 4t
A 502840414, EL o] Wi AWL 46.26+04041 2 HOMA B-cello]
i WA 30-39A419] S
HOMA B-cello] w& o+ H& 2250%°] ¥ls) HOMA B-cello] & 9] H|
& 3175% % Egkor} 404 o] F-EHE HOMA B-cello] vHe ¢ H| &0
o =gtk B85 Ee 2% 2 FFold oA HOMA B-cello] vHe
Hgo] Egtoy} mFolAREE 22 9o Hlgo] A ey wSFEo)

upel thE 2ol & K. th(p<0.001),(3%£3).
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#4, F5NAME FH R S ARSI S A EA S v stk
@2kl HOMA B-cell T4 gkol tigh A& &2 A

o] 4041 o]%¢HE HOMA B-celle] Y& €] Hl&o] ¢ £3kal, FHE o

Al QA ggAbe] Aol ol F 2-33] o] EFE st A $-olvk HOMA

B-cello] 2 9] H]&o] ¢ =:AH(p<0.001). AR FAAHRE A 9sta

= AA Ao £ 3 FARRE Aadt
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#3. A Ae] HOMA B-cellel W& 1A 84 21 A74a 9 82l
HOMA B-cell
A ge o wo g L vae
(n=4,802) (n=2,414) (n=2,383)

Aétgl)

R 1917(49.07)  1101(53.37) 816(44.77) <.0001”
o} | 2835(50.93)  1313(46.63)  1572(55.23)

A (A 48.27+0.34 50.28+0.41 46.26+0.40  <.0001”
30-39 1158(30.13) 434(22.50) 724(37.75) <.0001
40-49 1187(29.60) 590(30.95) 597(28.26)

50-59 935(20.65) 516(23.55) 419(17.76)
60-69 836(11.05) 481(12.86) 355(9.24)
=170 636(8.57) 393(10.14) 293(6.99)

&S E
% Zo]3} 1445(21.27) 806(24.42) 639(18.13) <.0001
== 606(11.74) 326(12.97) 280(10.51)

% 1566(36.98) 755(36.13) 811(37.82)
e 1185(30.01) 527(26.48) 658(33.54)

FAo
] 5 ¢l 2046(5397)  1380(50.76)  1566(57.19) 0.0005
BAEFA 895(20.48) 512(22.36) 383(18.60)

A EA 961(25.55) 522(26.88) 439(24.21)

FTHE
2413 v gt 2330(43.45)  1105(40.01)  1275(46.89) <.0001
A13]0)% 1417(32.16) 632(30.07) 735(34.25)

ZF2-33] o] A 1005(24.39) 627(29.92) 378(18.86)

AAgE
F33] 0] 4, 3080l 4F 789(16.23) 410(16.97) 379(15.49) 0.2161
33wk 3081 uk 4013(83.77)  2004(83.03) 209(84.51)

ATz
s 2706(59.36)  1303(57.64)  1403(61.07) 0.0420
7= 2096(40.64)  1111(42.36) 985(38.93)

1) ST (M EE8%) 2) p-values: x° test

3 WHA+EZHXL  4) p-values: t-test, HOMA B-cell %2 ZHOMA B-cell<107.36)2t =2 Z(HOMA B
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4. F2e] HOMA B-cello] W& QA3 84 2 A7s)el o

o

-

HOMA B-cell
A e o P value
(n=1,917) (n=1,012) (n=905)
oAed (A" 47454040  49.79+052  4511+0.52 <.0001”
30-39” 445(31.90) 161(22.53) 284(41.26) <.0001”
40-49 455(30.08) 241(32.63) 214(27.54)
50-59 374(20.69) 218(23.55) 156(17.83)
60-69 356(9.98) 2199(12.32) 137(7.65)
=170 287(7.35) 173(8.97) 114(5.72)
P& 5E
% Zo]3} 432(15.11) 274(19.65) 158(10.57) <.0001
== 263(11.12) 158(13.69) 105(8.55)
1 629(36.60) 331(36.54) 298(36.66)
) Z o) 4 593(37.17) 249(30.12) 344(44.22)
FAo
IR ] 344(17.39) 176(15.90) 168(18.88) 0.0961
BAESA 764(36.42) 425(38.98) 339(33.87)
A EA 809(46.19) 411(45.12) 398(47.25)
FFUE
2413 v gt 564(26.19) 263(22.34) 296(30.03) <.0001
A13]0)% 605(34.30) 296(31.03) 309(37.57)
F2-33] 0] %4 748(39.51) 448(46.63) 300(32.40)
AA s
F33] 014}, 30%0] 4 317(16.55) 179(17.94) 138(15.16) 0.1697
233wk 308 W] uk 1600(8345)  833(82.06) 767(84.84)
ATz d e
& 1011(5545)  512(53.77) 499(57.13) 0.2573
= 906(44.55) 500(46.23) 406(42.87)

1) Bo+zEFHA 2) p-values: t-test, HOMA B-cell

Z(HOMA B-
H

ell>102.18)H| il

@]

%) 4) p-values: ¥° test

_20_

22 T(HOMA B-cell<102.18) =2



¥5. 9 z2] HOMA B-cello] W& Q1313 8hd @ A7se &

o

-

HOMA B-cell
A ge se 7 F value
(n=2,885) (n=1,437) (n=1,448)

Aed (A" 49.05+0.38 5074046  47.37+0.47 <.0001”
30-39” 713(28.41) 283(22.97) 430(33.86) <.0001”
40-49 732(29.14) 362(29.34) 370(28.94)

50-59 561(20.62) 301(23.02) 260(18.22)
60-69 480(12.08) 265(13.09) 215(11.06)
=170 399(9.75) 226(11.58) 173(7.92)

WEHFFE
% Zo]3} 1013(27.21)  563(30.26) 450(24.15) 0.0077
== 343(12.34) 173(12.77) 170(11.91)
nE 937(37.34) 432(35.76) 505(38.93)

) Z o) 4 592(23.11) 269(21.21) 323(25.01)

Felol R
IR ] 2602(89.22)  1301(90.23)  1301(88.21) 0.2501
BAEFA 131(5.12) 61(4.38) 70(5.85)

A A E 152(5.66) 75(5.39) 77(5.94)

FTHE
241315t 1816(60.08)  885(59.34) 931(60.82) 0.0224
A13]o) % 812(30.10) 399(29.12) 413(31.08)

F2-33] 0] % 257(9.82) 153(11.54) 104(8.10)
AAgE
F33] o] A 472(15.92) 232(15.40) 240(16.45) 0.5544
33 v gk 2413(84.08)  1205(84.60)  1208(83.55)
AFTzxd e
& 1695(63.12)  801(60.63) 894(65.61) 0.0106
= 1190(36.88)  636(39.37) 554(34.39)

1) Bo+EZHA 2) p-values: t-test, HOMA B-cell &2 Z(HOMA B-cell<111.43)2} =2

Z(HOMA B-cell>111.43)H| 10
b 4) p-values: x° test
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HOMA B-cello] $+& 3 =& 9 A74F 292 #63} 2l

A Are] o AFe 63.28+0.20kgol Qlom Al A #AFE 23.7240.06kg/m”
o] At

HOMA B-cello] vt ol v]3] =2 9o AT 2 AAFA 57 =%o
M, HOMA B-celle] ¥ 2 AGAFT H&o] 4486%= 7Hg =2 Hd
HOMA B-cello] =& w2 Mgk H|&o] 3841%= 714 Edtt.

ERH RS B G A7 Bka, HOMA B-cell®] #h& AA A
118.69+1.31, ¥-& o+ B3t 80.13+0.49, =2 ¢ 1 157.23+1.71] At}

HOMA_IR¥} ¢1#d-& HOMA B-cello] 2 wollH ¥ H& g Bix
5 849, & ZU2HE, HDL Fd2H &2 HOMA B-cello] w2 oA
H =2 3 UEWla ol BT FAASE {9359 tH(p<0.05).

HUHE FE3e] HOMA B-cell?} d4+ES thAl HluEAs o FA+=
A%, ARLAF, sy =, HOMA_IR, 9l&do] 25 HOMA B-cello] &

oA = uskew, ¥& I3y F FdUXEE, HDL FdXdHES

o

HOMA B-celle] 2 oA o £Ska ol EAACRE 43 A3t
(p<0.05),(3£7).
ofzbe]l FF-= At 2 AFdFS HolFden TS 2] A%

WE R BAA o7 frola gl thp<0.05),(3E8).

c

AN

o~
T
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®6. A7t Ae] HOMA B-cellel W& A4+

HOMA B-cell

EE oo = we o P value
(n=4,802) (n=2,414) (n=2,388)

A% (kg) 63.28+0.20 61.91+0.25 64.64+0.32 <.0001"

A A 22 5 (kg/m’) 23.72+0.06 23.24+0.07 24.21+0.09 <.0001
A A 5 167(3.24) 103(3.56) 64(2.92) <.0001”
4 1943(39.60)  1101(44.86) 842(34.34)

A %7 1188(24.99) 606(25.65) 582(24.34)
H] g 1504(32.17) 604(25.93) 900(38.41)

&g & (cm) 81.15+0.23 80.10+0.26 82.200.30 <.0001
4 3582(76.26)  1939(81.41)  1643(71.10) <.0001”
] 1220(12.74) 475(18.59) 745(28.90)

HOMA B-cell” 11869+1.31 8013049  157.23%1.71 <.0001

HOMA_IR” 2.25+0.03 1.79+0.02 2.700.05 <.0001

&8 J(mmol/L) 5.20£0.01 5.38+0.01 5.02+0.01 <.0001

ol A (ulU/mL) 9.57+0.11 7.38+0.06 11.76+0.18 <.0001

FZ Y 2 H = (mg/dD) 189.49+0.66  191.39+0.89  187.59+0.82 0.0006

HDLZ 2| 2~ H] = (mg/dl) 51.91£0.26 53.30+0.36 50.53+0.31 <.0001

2 A (mg/d) 136.83+2.16  134.99+2.86 13876291 0.3248

ANes a+rxZ=H A
1) p-values: t-test, HOMA B-cell %2 #(HOMA B-cell<107.36)2 =2 Z(HOMA
B-cell>107.36)H|m 2) 2l T (M E8%) 3) p-values: x° test

4) logH e ¥ SA LMY

gy =

L
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327 FA¢] HOMA B-cellel w

HOMA B-cell
P value
A i =2 T
(n=1,917) (n=1,012) (n=905)

A% (kg) 69.460.30 67.19+0.41 71.72+0.43 <.0001"

A A 22 5 (kg/m”) 24.060.09 23.48+0.12 24.64+0.13 <.0001
A A 5 61(2.48) 42(3.02) 19(1.93) <.0001”
4 677(34.16) 422(40.35) 255(27.97)

A4 5 517(26.72) 282(28.43) 235(25.02)
Bl 662(36.64) 266(28.20) 396(45.08)

319 & 2l (cm) 84.18+0.27 82.87+0.35 85.48+0.38 <.0001
A 1429(75.42) 815(81.11) 614(69.72) <.0001”
] 483(24.58) 197(18.89) 291(30.28)

HOMA B-cell” 11455£196 75584066  153.49+259 <.0001

HOMA_IR” 2.30£0.05 1.79+0.03 2.81+0.08 <.0001

&8 (mmol/L) 5.28+0.02 5.4620.02 5.09+0.02 <.0001

ol ¥ (ulU/mL) 9.64+0.17 7.25%0.09 12.02+0.29 <.0001

2o 2 H = (mg/dl) 190.19+0.95 19191123  18847+1.33 0.0024

HDLZ 2| 2~ H] = (mg/dl) 49.03+0.34 51.39+0.51 46.67+0.40 <.0001

2 A (mg/d) 162.23+367  157.75¢4.78  166.70+5.32 0.1993

AR ot EHAY

1) p-values: t-test, HOMA B-cell %2 #(HOMA B-cell<102.18)2t =2 Z(HOMA
B-cell=102.18)8| I 2) Bl T(ME2%) 3) p-values: x° test

4) logH gt & SHZM
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#8. A2l HOMA B-celldl W& A4+
HOMA B-cell
P value
A i =2 T
(n=2,885) (n=1,437) (n=1,448)

A% (kg) 57.32+0.19 55.93+0.22 58.72+0.27 <.0001"

A A 22 5 (kg/m’) 23.40£0.08 22.96+0.09 23.83+0.12 <.0001
A A 5 106(3.97) 65(4.39) 41(3.54) <.0001”
4 1266(44.84) 695(49.25) 571(40.44)

3 %7 671(23.33) 340(23.82) 331(22.84)
Bl 842(27.86) 337(22.55) 505(33.18)

819 & 2l (cm) 78.230.30 77.04+0.33 79.42+0.39 <.0001
4 2153(77.07)  1147(81.26)  1006(72.87) <.0001”
] 732(22.93) 290(18.74) 442(27.13)

HOMA B-cell” 122674147  8491+053  160.44+2.36 <.0001

HOMA_IR” 2.200.03 1.79+0.02 2.61£0.05 <.0001

FE 3 (mmol/L) 5.130.01 5.30£0.01 4.97+0.01 <.0001

214 & (uIU/mL) 951+0.11 7.49+0.07 11.52+0.18 <.0001

2o 2 H = (mg/dl) 188.82+0.85  191.32+#1.22  186.33+1.12 0.0024

HDLZ 2| 2~ H] = (mg/dl) 54.69+0.33 56.01+0.45 53.38+0.43 <.0001

2 A (mg/d) 122.45£166  108.46+2.37  116.45£2.36 0.0184

AR ot EHAY

1) p-values: t-test, HOMA B-cell %2 #(HOMA B-cell<111.43)2t =2 Z(HOMA

Bcell>111.43)8|m 2) 2l T (HEE%) 3) p-values: x° test

4) logH e ¥ SA LMY

_25_



HOMA B-cellzt 1% 2 1745F7o Jads 24 Adds #90 e
ek AA dAAe] d8(B=-0180 p<0.001)I FTE  FF(B=-0431,
p<0.001), & ZE2HZ(B=-0.060, p=0.0004), HDL =8 E(B=-0.131,
p<0.001)> HOMA B-cellel thal &9 A##A AL, A5 (B=0.155, p<0.001),
A A A= (B=0.195, p<0.001), 3l2l& & (B=0.139, p<0.001), <& (B=0.639,

p<0.001) <ol ZHBANT. &, SAAAES T4 dHde BHolA &

frold e Z22 AAAAE BAFATGRI).
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3#9. HOMA B-cell®t A& 9 A% v

HOMA B-cell”
A 2 o} 2}
(n=4,302) (n=1,917) (n=2,385)
coefficients P value  coefficients P value coefficients P value
A& (A) -0.180 <0001  -0.236  <.0001 -0.141  <.0001
A% (kg) 0.155 <0001 0283 <0001 0208  <.0001
A A %A 5= (kg/m”) 0.195 <0001 0249 <0001 0168  <.0001
&%l (cm) 0.139 <0001 0197 <0001 0169  <.0001
58 F(mmol/L) -0431  <.0001  -0.415 <.0001  -0433  <.0001
149 (uU/mL) 0.639 <0001 0648 <0001 0639  <.0001
F 2 ¢ 28 Z(mg/d) -0.060  0.0004  -0.034 02442  -0.084  0.0002
HDLZ# 28 Z(mg/d)  -0.131 <0001  -0213 <0001  -0.105  <.0001
F 23 A " (mg/d1) 0.037 00832 0062 00579 0068  0.0203

simple regression analysis

1) logH & = SH 2Ae
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3. A7 AR FFHH B4

HOMA B-cello] W& 3 =2 19 d¥4 HHAFS 2103 o)

Z oA AFHE= HOMA B-cell 22 + 1954.08kcal, =< ¢ 1956.16kcal
2 BAHCE Fo3 2oli= YU THp=0.9463).

% A AAd e ggstE, dad e R &S g@stE A

Holl A ol gk Aol Balow, @3tE2 HOMA B-cello] W2 o] &2
ol Bl o =& BlEE AFHEAIL6858£0.28% vs. 67.87+0.29%, p<0.05)

v A1) % HOMA B-celle] =2 o] ¥ =& H&=2 HHs Ao
(16.77£0.21% vs. 17.47+0.23% , p<0.05). T3t A 2 A FH Foll A=
HOMA B-celle] =2 o] FolAoz Aol wol AW AHAHv &3 A
sk A3E HoFRITH(36.50£0.72g vs. 39.40+0.89g, p<0.05).

HI B A(789.47+19.54ugRE vs. 862.85+30.27ugRE, p<0.05), 7F=%1(4109.40
+99.27ug  vs. 4522.14+180.72ng, p<0.05), #EZ2W1(1.1620.02mg vs. 1.22+
0.19mg, p<0.05) 9] HOMA B-cello] w2 #of H]&] =2 o] foldo=z
Aol B

WAE Al TSt gL AFES SR e O dde 11
7 120 YGERITE. Exe] 4 HOMA B-cello]l & F o 7He] &438t&
AFARE, aid AAE, A AAZ, AL AFHRE, 2E
AHEe Fo40 Zol7k At HOMA B-cello] =& & W& 7o H]
3 g©stE AP ES wekoem(67.35+£0.40% vs. 65.52+0.40%, p<0.05), &
M A3 80.671.42g vs. 84.78+1.45g, p<0.05), AW Al #F(43.01+1.14g
vs. 4983+ 147g, p<0.05), AW AFHHE(17.48+0.31% vs. 19.13+0.33%,
p<0.05), #HZe41(1.33+0.03mg vs. 1.42+0.03mg, p<0.05), t}o]o}Al1(19.34+

_28_



rlo

0.38mg vs. 20.44+0.43mg, p<0.05) A3 =& =oh(E11).

o] ko] A9 HOMA B-cellell W& 7 o 7+ o= A=, @stE A
A, amA AR AL HAE, 38, 9, 2E vER A JHEHE, gl
YR e, yolobil, BIEtYl C A = #ol Al Aozt ddth. HOMA B
—cello] =2 w2 W& ol B oy A A FH H(1587.09+16.72keal  vs.

ra

’

1648.00+22.73kcal, p<0.05), ®=r3stE A FH F(275.64+3.08g vs. 285.97+4.44g,
p<0.05), 9o A A3 =F(55.69£0.83g vs. 58.67+0.89g, p<0.05), AW I
(28.82£0.66g vs. 30.75+ 0.73g, p<0.05), 3]:+(16.92+0.26g vs. 18.03+0.47g,
p<0.05), <1(973.85+12.27mg vs. 1019.55+14.58mg, p<0.05), A *(12.45+0.27
mg vs. 13.46£0.46mg, p<0.05), HIEFRl A (675.97+21.05ugRE vs. 828.41+51.47
ugRE, p<0.05), 7F=%(3605.59+118.43ug vs. 4375.24+309.11pg, p<0.05), Elo}
71(1.04+0.02mg  vs. 1.10£0.02mg, p<0.05), & X Z2}41(0.97+0.02mg vs. 1.05
+0.02mg, p<0.05), Wo]o}Al(13.08+0.20mg vs. 13.64+0.22mg, p<0.05), H]E}HI
C(98.17+2.95mg vs. 106.29+3.30mg, p<0.05)°] AHF &F BF =ATHEL2).
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F10. AT dARe] HOMA B-cellol] wh& Jda AHF

HOMA B-cell”
47 e o o P value
(n=4,802) (n=2,414) (n=2,388)
o 4 A (kcal) 19551241552 1954.08+22.08  1956.16+21.67 0.9463
451 =(g) 315.95+2.34 314.59+2.93 317.31£3.52 0.5445
=51 = (%) 68.22+0.23 68.58+0.28 67.87+0.29 0.0369
ol A (g) 69.72+0.73 69.07+1.01 70.36+0.90 0.2981
ol A (%) 14.66+0.09 14.65+0.12 14.6620.12 0.9575
24 (g) 37.95+0.61 36.50%0.72 39.40+0.89 0.0065
A (%) 17.12+0.17 16.77+0.21 17.47+0.23 0.0109
Z % (g) 7.74+0.10 7.81+0.14 768+0.13 0.4554
R 20.51+0.24 20.44+0.27 20.57+0.33 0.7469
2+ (mg) 501.69+5.67 500.69+7.79 502.68+8.08 0.8586
2l(mg) 1176.48+9.84  1169.13+14.22  1183.8313.01 0.4364
HE (mg) 14.77+0.22 14.51+0.25 15.02+0.32 0.1751
UE F(mg) 5114.68+62.17 5178207647  5051.19+84.25 0.2158
2 (mg) 3111.73+32.14  3087.29+43.18  3136.16+44.74 0.4163
H1 B} A (ngRE) 826.17+18.55 789.47+19.54 862.85+30.27 0.0378
72 € (ng) 4315.80£108.84  4109.40£99.27  4522.14+180.72 0.0359
4 €l = (ng) 100.82+5.45 97.03+8.56 104.62+5.45 0.4171
E]o}d1 (mg) 1.29+0.12 1.28+0.02 1.3020.02 0.3226
2] B Z 2 (mg) 1.19£0.01 1.1620.02 1.2220.19 0.0214
te]olal(mg) 16.56+0.19 16.43+0.25 16.70£0.25 0.4294
¥ EFYIC(mg) 108.78+2.02 106.45+2.52 110.11+2.65 0.1514

Yo+tEFEHA

p-values: t-test, HOMA B-cell &2 Z(HOMA B-cell<107.36)2 =€ Z(HOMA B-cell>107.36)

H| ol

1) log# &t =

Ofm

A

Hr

el
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#11. F2¢] HOMA B-cellol] W& J&Fa AHZF

HOMA B-cell”
A e w e @ " value
(n=1,917) (n=1,012) (n=905)

ol Y #] (kcal) 230550£24.79  228158+3359  2329.41+34.12 0.2994
eHR 3l (g) 352.44+3.43 350.30+4.45 354.57+5.04 05176
EHR 315 (%) 66.44+0.30 67.35=0.40 65.52=0.40 0.0005
ol A (g) 82.72+1.11 80.67+1.42 84.78+1.45 0.0235
ol A (%) 15.26+0.12 15.17+0.16 15.34+0.16 0.4092
A (g) 46.42+0.97 43.01+1.14 49.83+1.47 0.0002
X (%) 18.30+0.24 17.48+0.31 19.13+0.33 0.0002
%7 (g) 8.38=0.14 8.53+0.18 8.22+0.18 0.1681
5] 2 (g) 23.66+0.31 2351+0.38 23.80+0.45 0.6031
ZH45 (mg) 573.51+9.33 561.50£12.18  585.52+13.52 0.1733
2l(mg) 1363.08£15.04  1340.70+19.71  1385.45+21.17 0.1059
A5 (mg) 16.64+0.28 16.43+0.34 16.86+0.43 0.4310
UE & (mg) 6094.10£92.37 61042011348  6084.00+133.72 0.9032
25 (mg) 3491.00+45.32  3450.93+58.18  3531.05+61.45 0.3047
H EFY A (ngRE) 902.96+20.86  888.42+29.02  917.48+30.93 0.5007
7} =¥ (ug) 465353+112.48  4532.05+127.63  4774.94+178.65 0.2576
# €l = (ug) 121.94+9.38 120.13+15.90 123.75+9.16 0.8407
El o} Rl (mg) 1.51+0.02 1.48+0.03 1.55+0.04 0.1077
2] & Z 2 (mg) 1.37+0.02 1.33+0.03 1.42+0.03 0.0132
Lol o} 2l (mg) 19.89+0.30 19.34+0.38 20.44+0.43 0.0410
W EF1C(mg) 115574251 113.92+3.29 117.22+3.45 0.4624

BRrEEEAl
p-values: t-test, HOMA B-cell %2 =(HOMA B-cell<102.18)2t =2 ZHOMA B-cell>102.18)
H| ol

1) log# &t = A

Al

Ofm

A

Ao
0
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312, oJA¢] HOMA B-celld] w

HOMA B-cell”
P value
AA w7 il via
(n=2,385) (n=1,437) (n=1,448)
o 4 A (kcal) 1617.55+13.87 1587.09+16.72 1648.00+22.73 0.0354
sk (g) 280.80+2.82 275.64+3.08 285.97+4.44 0.0478
sk (%) 69.94+0.27 70.17+0.37 69.72+0.34 0.3213
el (g) 57.18+0.63 55.69+0.83 58.67+0.89 0.0104
o (%) 14.08+0.11 13.98+0.14 14.17+0.14 0.3053
A (g) 29.79+0.50 28.82+0.66 30.75+0.73 0.0458
A(%) 15.98+0.21 15.86+0.29 16.10+0.26 0.4919
4 (g) 7.13+0.13 7.08+0.17 7.18+0.19 0.6688
5]t (g) 17.48+0.30 16.92+0.26 18.03+0.47 0.0210
Zr (mg) 432.49+6.26 429.52+8.48 435.46+9.00 0.6276
<l(mg) 996.70+9.70 973.85+12.27 1019.55+14.58 0.0155
A (mg) 13.06+0.29 12.45+0.27 13.46+0.46 0.0409
Y EF(mg) 4171.06+57.37 4159.97+73.58 4182.15£78.08 0.8235
Z& (mg) 2746.32+38.92 2675.45+44.27 2817.20+61.42 0.0563
HIE}FTA(ugRE) 752.19+£30.32 675.97+21.05 828.41+51.47 0.0030
7F2 " (ng) 3990.42+181.98  3605.59+118.43  4375.24+309.11 0.0104
ol Bl = (ng) 80.48+4.27 72.24+6.17 88.71+6.19 0.0670
gl okl (mg) 1.07+0.01 1.04+0.02 1.10+0.02 0.0171
2 B & 24 (mg) 1.01+0.01 0.97+0.02 1.05+0.02 0.0019
Lol ob4il (mg) 13.36+0.16 13.08+0.20 13.64+0.22 0.0434
HEFRIC(mg) 102.23+2.52 98.17+£2.95 106.29+3.30 0.0316

Yo+t EEHA

p-values: t-test, HOMA B-cell %2 T(HOMA B-cell<111.43)1t =2 T(HOMA B-cell>=111.43)

H| ol

1) log# et = SH &4

Al

Hr
oo
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4. @F NS HOMA B-celldt g% 8o A &

1

FudA AH Ho] HEIHNE 75 A X F2 HOMA B-celldt Q&= A 3+A
=2 %9 HOMA_IR| o3t gekS nxe=x Lolrry] &) 24 Jdx

A5 & HOMA B-cell 3 HOMA_IR®] J¥24S APt o 42 A=
e FEL7E FAF FHAAES BATHEI).

HOMA B-cellZ &3tz AW AR &0 FoAolen d3taE A

N
jusl

flo
dlo

128 o ABBA(B=-0040, p<0.05)F B9l W A AHH]&& Fe
A2 FA(B=0.046, p<0.05) K T}

HOMA_IR®] 4% gsts, did A A0 &A= 9420 J3A
o] v ekon} 3F(B=0.039, p<0.05), HIEFY A(B=0.046, p<0.05), 7}=
€1(8=0.044, p<0.05), El°}71(B=0.039, p<0.05), & H Z+H1(B8=0.040, p<0.05) A
HFolAM Fo3 Fo FHdAE e
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F13. AT Al HOMA B-cell 3 HOMA_ IR} ¥4 HHA%F FdE4]

(n=4,302)
HOMA B-cell” HOMA_IR"
coefficients P value coefficients P value
o 9 #] (kcal) -0.033 0.0949 0.011 0.5610
3k = (g) -0.022 0.2725 0.003 0.8747
e 3k= (%) -0.040 0.0225 -0.004 0.8354
ol A (g) 0.001 0.9353 0.028 0.1247
ol = (%) 0.008 0.6482 0.026 0.1117
A (g) 0.032 0.0986 0.020 0.3151
A (%) 0.046 0.0093 -0.008 0.6859
2 (g) 0.019 0.3148 -0.000 0.9812
5] (g) 0.012 0.53%4 0.039 0.0342
Zk 4 (mg) -0.013 0.4917 0.005 0.7760
<l(mg) -0.008 0.6624 0.027 0.1349
A (mg) 0.007 0.7172 0.025 0.1560
Y E F(mg) -0.035 0.0603 0.027 0.1507
Z& (mg) -0.001 0.9780 0.025 0.1474
HIEFI A(ugRE) 0.025 0.2228 0.046 0.0125
7F= ¥ (ng) 0.030 0.1507 0.044 0.0164
# H = (ng) 0.004 0.8485 0.022 0.1976
Elo}dl (mg) 0.002 0.9160 0.039 0.0339
2 1 Z 2 (mg) 0.031 0.1255 0.040 0.0378
o] o2l (mg) -0.008 0.6689 0.026 0.1826
HIE}F1C(mg) 0.023 0.2043 0.021 0.1598

simple regression analysis
1) log ¥igt = &H &AM &
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. HOMA_IRS 318 4 #41]&(B=-0.051, p<0.05)7 &2 AaAAAAL
o A AHE(BE=0.059, p<0.05), EloFRI(B=0.068, p<0.05), =R Z=W(B
=0.077, p<0.05), BlEFY C(B=0.051, p<0.05) A F &2 %o HaAdAAZS et
tH(#14).

o] zte] 79 HOMA B-cellel tiate] HIEFW] A(B=0.066, p<0.05), 7}=®
(B=0.062, p<0.05), 2] ®Z2}1(B=0.062, p<0.05) 43 ZFo] Fol =l e 4u
A AT}

HOMA_IRo| diafjA= A A3 (B=-0.065, p<0.05), AT A3 H]&(B=
-0.074, p<0.05), 24 A # ZH(B=-0.050, p<0.05)°] &2 AAZ Bl Wi
FaE AN &(B=0.056, p<0.05), HIEFY A(B=0.059, p<0.05), ZF=E(B
=0.060, p<0.05) A # Fe o] FHAAATHEEL).
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H14. 2] HOMA B-cell ¥ HOMA_IRY 9444 AT FaE4
(n=1,917)
HOMA B-cell” HOMA_IR"
coefficients P value coefficients P value
o 9 #] (kcal) 0.004 0.8763 0.023 0.3620
3k = (g) 0.004 0.8747 0.000 0.9979
e 3k= (%) -0.084 0.0028 -0.051 0.0489
ol A (o) 0.045 0.0796 0.052 0.0374
ol (%) 0.021 0.4185 0.036 0.1186
A (g) 0.082 0.0040 0.059 0.0248
A (%) 0.094 0.0014 0.046 0.0954
2 (g) -0.030 0.1981 -0.003 0.8920
5] (g) 0.006 0.8412 0.035 0.1491
Zr (mg) 0.023 0.3924 0.037 0.1916
<l(mg) 0.026 0.3423 0.047 0.0759
A (mg) 0.012 0.6967 0.021 0.3828
Y E F(mg) 0.006 0.8450 0.028 0.2886
Z& (mg) 0.008 0.7764 0.038 0.1238
HIEFI A(ugRE) 0.004 0.8862 0.030 0.1776
7F= ¥ (ng) 0.011 0.6606 0.023 0.2718
# H = (ng) 0.013 0.6615 0.031 0.1904
Elo}dl (mg) 0.034 0.1920 0.068 0.0106
2 1 EZ 2 (mg) 0.058 0.0390 0.077 0.0034
o] o2l (mg) 0.034 0.2048 0.044 0.1012
HIE}F1C(mg) 0.021 0.4209 0.051 0.0245

simple regression analysis
1) log ¥igt = &4 &AM &
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F15. o3 2e] HOMA B-cell @ HOMA_IRT} J kA A3z AaiA

(n=2,885)
HOMA B-cell” HOMA_IR"
coefficients P value coefficients P value
o 9 #] (kcal) 0.017 0.4460 -0.037 0.1291
3k = (g) 0.013 0.5893 -0.012 0.6285
3k = (%) -0.029 0.1420 0.056 0.0145
A (g) 0.034 0.0989 -0.029 0.1632
ol (%) 0.026 0.2442 0.006 0.7966
A (g) 0.035 0.0624 -0.065 0.0022
A (%) 0.024 0.2189 -0.074 0.0014
2 (g) 0.014 0.5463 -0.005 0.8490
5] (g) 0.033 0.1957 0.028 0.2786
Z4 (mg) -0.007 0.7436 -0.050 0.0075
<l(mg) 0.035 0.0932 -0.019 0.3684
A (mg) 0.041 0.0916 0.020 0.4758
Y E F(mg) -0.016 0.4840 0.006 0.7721
Z& (mg) 0.043 0.0604 -0.002 0.9400
HIEFI A(ugRE) 0.066 0.0134 0.059 0.0287
7ZF= ¥ (ng) 0.062 0.0233 0.060 0.0259
# H = (ng) 0.007 0.7935 -0.000 0.9884
Elo}dl (mg) 0.032 0.1159 -0.020 0.2971
2 1 Z 2 (mg) 0.062 0.0068 -0.022 0.3501
o] okl (mg) 0.021 0.3128 -0.025 0.2674
HIE}F1C(mg) 0.041 0.0613 -0.014 0.4806

simple regression analysis
1) log ¥igt = &4 &AM &
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5. A% & HOMA B-celld JFLclo #AAAN &4

J %29 HOMA B-celle] 23 EAoA fFolatA & A7 (g
3hE A, AW AN, g EZ2H Blekd Aol thal oJAd e #HAE A
HS n#s @ oz AR st (30-494], 50-644), 654 ©]4) HOMA B

—cellgkel W& 9 =n](0dds Ratio, OR)E #2]3} tH(3E16).

30494 2,345, 50-644 1,359%, 654 o]/ 1,098ollom AW AH,
ANAZFAF, g Ed, eTFNE, ASTE, FA9HE, AszddR, & Fd
B =, HDL Zd2HE, SA4A, & AU AHAE SAlsta 4 ddas &
Mgk Ay g rREe JAFS A dE oA s AHE HolA &t
omn o] o JFad UM = 3049415 AL AH A Folgk At
e

et E AN &9 Fotol thal] 50-6441014 HOMA B-cello] ®& <
L ZH]= 0.983(95% CI 0.970-0.997, p<0.05), 654 o]/delA &= 1.016(95% CI
1.002-1.031, p<0.05)o. 2 vEfwkar, A A FHH] & F7kol sl 50-644) ol A
HOMA B-cello] =2 v =4+ 1.019(95% CI 1.000-1.037, p<0.05), 654
o] el Af-el= 0.979(95% CI 0.960-0.998, p<0.05)= e} Aol whe} o
= A%E wor

HIEFRL A& 6541 ool ARt frejst Ayt EA530em HlERl A A
7kt HOMA B-cello] &2 ¥ =4+ 1.023(95% CI 1.005-1.042,
p<0.05)°] At}
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3E16. AR WE AR 15FE HOMA B-cell? Y7 Fd4n =1 4

Al wE AR 1F

30-49A 50-64A4 654 o] %
(n=2,345) (n=1,359) (n=1,098)
OR(95% CI) OR(95% CI) OR(95% CI)
e85 (%) 1.007(0.998-1.016) 0.983(0.970-0.997) 1.016(1.002-1.032)
2 (%) 0.993(0.981-1.004) 1.019(1.000-1.037) 0.979(0.960-0.998)

B Z ¥ (mg) 1.200(0.958-1.503)
HEFY A(pg RE)  1.011(0.999-1.022)

1.250(0.921-1.698)
1.010(0.993-1.027)

1.226(0.840-1.788)
1.023(1.005-1.042)

logistic regression analysis

"B a2 43 8] B(%)=(EH 53 2 4 F 2 xd)

R M F H] 2 (%)=(X] LM F 2 x9){(Etr2t=
H

30-49Ml: HOMA B-cell>=11267 7| &2 &2

50-64A: HOMA B-cell >98.76 7| &2 2 HOMA B-cell log &t &

65M 0 & HOMA B-cell=9821 7| Z22 HOMA B-cell log i &tsto{ 24

<B2E> gy A™ HEX|F FE|lFa,

ol 2El 2, HOLZ 2 2Bl B, S8R, Sollix 43 5

WEAE EAE, 2FuE ASTHAR 5
= =
Fstm Sobn 77t B A
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A, 72, REHT AHH G Edkom(p<0.05), dEE AR A
HAbE A At AR S BAod ARt A= 3, 9, HE, v
EBFA, 7FRE, Eoprl, R E, volopl, HEtl C A # %] HOMA B

—cello] & o] W+ o M

22

=
i
X
X
4
o
rlr
S,
o
fu
i
Aul
W

v AT g A AR AN E4F 23 dAtel s HOMA B
—celle SEIE HHA T o] AR
|1 HOMA B-cell> HIEF A(B=0.066, p<0.05), 7F=&(B=0.062, p<0.05),
2] HEENI(B=0.062, p<0.05) HHA G dof FaaAR Gl wet u I
Hgl e A AF RS2 AR Vs Astet ddd F deS vE
AT

0.058, p<0.05)& HL, o=

Bhile APgzA AN PPHoR gt AH sEds Fa L G

s} 285 Sth(Bonnefont, 2004). $kd &Akst dlElYl A C, E= 4bstd ~E
o]= HWEIM ] &S Fo] 2= diAbed HA4

Hosta, AWAE 2kshu @ grkebE o] AAl S o Al sk (Mettlin, 1984),

E} 7L 2612 HIEY Al HAFAZA Y 9 Btk ofgt AN LE A A=

g 714 @234 EdE dE A Ao (Krinsky, 1993). E24 =84 34kst
3}

A9l HE C the BAS BANYE 58S AT Qo] BYNEE 4
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A A A (Frei et al., 1983), HIEFW Ex oA A &4 datsiA = 4]
A E AASY XA kst E oA gkl (Packer, 1991).
22 (Malone, 1991)ol] w2, k3l HlElwle] Ao HH7} BZstAL &

F712 A" wal AR 25 (30-494], 50-6441, 654 oA w BF
JTEA A Folati e dgac BstE @ A AN $(%), B
Zul, wEky A AZ e HOMA B-celldl 9 =uE 2Asigrh. 24 ZAw
50-6441el M= B stE A3 Z7F A HOMA Bcelle] gt @ =u]7} Zha
sl out 654 ool W R Z74E 9, 30-494 o A

2 ol ol Ao we T ARE HolFith ol ofutx giabR}
o e Aol W FFa AAF Aolo] 71AF Ao FAET 30-494,
50-64A41¢] A5 F oY A Hr I ol 2062kecal, 1913kcalol Ao, 654
o] 1566kcalz A, eFstE AHFE 30-494 321g, 50-6441 320gel
03] 654 o] e 286go.= Aot wEld UA 3 olabe] FHupdk wh4s
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= ABSTRACT =

Correlation Between Nutrients Intake Aspects and Beta Cell
Function Examined by Data of 4" Korea National Health and

Nutrition Examination Survey 2009

You Mi Lee
Graduate School of Public Health
Yonsei University

(Directed by Professor Heejin Kimm, Ph.D.)

The beta cell as part of the pancreas cells secretes insulin and
maintains the blood's glucose concentration constantly. The type 2
diabetes is a disease caused by the decrease of insulin secretion due
to insulin resistance and beta cell dysfunction, and the type 2 diabetes
in Korea has high rate of the people who are not obese compared to
diabetes of Western people and low insulin secretion function. The
chronic glucose and toxic of lipid levels, insulin resistance, genetic
causes are being raised as the cause of pancreas beta cell function
degradation, and the nutritional factors are related to three major-—
nutrient intake rate(carbohydrate, protein, fat) and anti-oxidant
nutrients (Vitamins A, C, E) etc. deeply. But the study on the nutrient
intake and beta cell function is mainly based on Western people, so

there is little research in progress in our country.

This study aims to comprehend the nutritional factors which have
effects on the beta cell function based on the adults over the age of
30 by using data of 'The 4" and 3™ Korea National Health and
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Nutrition Examination Survey (2009); .

The measurement of beta cell function used HOMA B-cell which can
be calculated easy by suing fasting insulin and fasting blood sugar, and
as results of analysis of correlation of whole subjects, HOMA B-cell
showed negative correlation($=-0.040, p<0.05) with the carbohydrate
intake rate, but showed positive correlation(3=0.046, p<0.05) with fat
intake rate, so it implied that the excessive carbohydrate intake and
poorly fat intake may be connected to the beta cell function
degradation. In addition, as results of detailed analysis by gender,
HOMA B-cell of male showed positive correlation(=0.058, p<0.05)
between the riboflavin and positive, and the HOMA B-cell of female
showed the positive correlation with vitamin A(B=0.066, p<0.05),
carotene(=0.062, p<0.05), riboflavin intake(B=0.062, p<0.05), so the
lack of intake of riboflavin and vitamin A can be related to the beta

cell function degradation depending on gender.

In addition, whole subjects were classified with details group by the
age(like the 30-49 years, b0-64 years, 65 years old or older) and the
significant in the correlation analysis from nutrient carbohydrate and
fat intake ratio(%), riboflavin, vitamin A intake and HOMA B-cell of the
odds ratio were analyzed. Increased carbohydrate intake from 50 to 64
years of age, HOMA -cell of the odds ratio decreases, but the
opposite has increased more than 65 years of age, fat, and vitamin A
intake also show different results depending on the age group of
subjects. According to the difference between nutrient intake and age,

due to beta-cell function showed that the impact may vary.

However, this study as the cross—sectional study showed the
correlation between the nutrient intake and HOMA -cell, but it is
difficult to confirm the causal relationship about whether the nutrient
intake has effects on the beta cell function in the long term or not,

and the nutrients intake of data of Korea National Health and Nutrition
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Examination Survey used in this study used 24-hour recall method
data for a day, so it has limitation to reflect the usual nutrients intake
of the subjects, and it cannot reflect intake status evaluation of vitamin
D, vitamin E which has been studied on the correlation with the beta

cell function, and those may be acted as limitation.

Despite these limitations, this study examined correlation between
the nutrients intake including major nutrient intake rate and some
vitamin and HOMA B-cell, and this result can be changed depending on
obesity, so it can be the significancy, and the forward-looking studies
on correlation of the wvarious nutrients intake aspects and beta cell
function using the foods intake frequency survey should be conducted

in the future.

Key words: beta cell function, HOMA -cell, carbohydrate, fat, age
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