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Insulin resistance and pancreatic beta cell dysfunction have been established as being related to
the diabetes. Lately, what is emphasizing is that those have been shown as something related to
the metabolic syndrome and cardiovascular disease. Homeostasis model assessment (HOMA),
simple index is calculated on blood levels of fasting glucose and insulin. And HOMA has been
widely validated and applied for insulin resistance and pancreatic beta cell dysfunction. We also
assessed the factors relative to insulin resistance and B cell function determined by HOMA. The
data from the 2010 Korean National Health and Nutrition Examination Survey were used. Analysis
was done for 3,465 nondiabetic subjects (male 1,357, female 2,108). At baseline, anthropometric
measurements were done and fasting glucose, insulin, lipid (Total cholesterol, HDL cholesterol, LDL
cholesterol and Triglycerides) profiles were measured. HOMA-insulin resistance (HOMA-IR) and
beta cell function (HOMA B-cell) were calculated from fasting glucose and insulin levels. In male,
the value of HOMA-IR and HOMA B-cell was the highest among 30's and decreased as the age
increased. In female, the value of HOMA-IR increased with age, while HOMA B-cell decreased. High
HOMA-IR and low HOMA B-cell were associated with the highest value of fasting glucose and
systolic blood pressure. Low HOMA-IR and high HOMA B-cell showed the lowest concentration of
fasting glucose and the highest concentration of HDL cholesterol. High HOMA-IR and high HOMA
B-cell were connected with BMI, Total cholesterol, LDL cholesterol, and Triglycerides. There was a
negative correlation between HOMA B-cell and age. The correlation coefficients of HOMA-IR and
HOMA B-cell showed the highest value among weight, BMI and WC.
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Table 1. Distribution for different levels of HOMA-IR and HOMA B-cell

Male Female
HOMA-IR HOMA B-cell pvalue
n n (%)
Low High 175 (12.9%) 337 (16.0%)
Low Low 503 (37.1%) 718 (34.1%) 0.002*
High High 503 (37.1%) 717 (34.0%) ’
High Low 176 (13.0%) 336 (15.9%)
Total 1,357 (100.0%) 2,108 (100.0%)

p-value is estimated by Chi-square test.

HOMA-IR, homeostasis model assessment of insulin resistance; HOMA B-cell, homeostasis model assessment of B cell function.

*p<0.05.

Table 2. The means of HOMA-IR and HOMA B-cell level according to age and sex

Male Female
Age
N Mean+SD p for trend N Mean+SD p for trend
HOMA-IR 30~39 388 2.26+0.96 624 2.11+0.82
40~49 330 2.14+0.87 481 2.07+0.77
50~59 246 2.14+0.83 0.005* 473 2.11+0.96 0.032*
60~69 230 2.01+0.74 320 2.21+0.87
>70 163 2.08+0.83 210 2.20+0.91
All 1,357 2.14+0.87 2,108 2.13+0.86
HOMA B-cell 30~39 388 146.21+68.62 624 150.63+59.05
40~49 330 130.67+48.98 481 138.50%£57.93
50~59 246 124.00+58.11 <0.001* 473 130.68+55.18 <0.001*
60~69 230 120.08+52.90 320 137.75+63.77
>70 163 126.40+51.88 210 132.55+55.86
All 1,357 131.59+58.55 2,108 139.63+58.84
p value is estimated by linear by linear association.
*p<0.05.
2 1 2.4
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2.2
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D.
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Fig. 1. Change of HOMA-IR level aged 30 to over 70 years (Mean
and 95% Cl). The line with filled square represent male and the

other line with emptied circles represent female. Cl, confidence
interval (Male and female: p for trend<.05).
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(Table 2, Fig. 1).
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Fig. 2. Change of HOMA B-cell level aged 30 to over 70 years(Mean
and 95% Cl). The line with filled square represent male and the
other line with emptied circles represent female. Cl, confidence
interval (Male and female: p for trend<.05).

et gasiglon, A5 Sl mhE A A8 E Skt
for trend <.05). 9JA+2] 7-9- 30tholl A Bt 150.63= 7H w4
LrERaL, 50tiell Al 130.68, 700 132.55% Aol 7kl wh
et asiglon, A5 St mhE A A8 E Skt p
for trend <.05) (Table 2, Fig. 2).

3. HOMA-IRZt HOMA B-cell2| S=0| = AN AIZK|2t
Sl HALK|
o] 7> HOMA-IR0] %1 HOMA B-cello] %8 Z15 ol A]
5 A Fato] 4.60 mmol/LE 7 WA YERE AL, HDLE &~
B2 P2 47.41 mg/dLE 74 =4 Veldth HOMA-IRo] 3=
3, HOMA B-cell®] & T1FollA AAFAS Hate 25.04

kg/m?, o12t7] ¢ Bt 78.48 mmHg, 2 91%d Hi 13.09
ulU/mL, 2 AHE B4 192.75 me/dL, LDLEZE AH 1S H+
122.76 mg/dL, 24 A4 -2 170.26 mg/dLE 7P =7 Vet

Wt HOMA-IR©] =17, HOMA B-cello] W& 159 FS- 4=
7] G4} Hto] 120.17 mmHg, 35 8 F+Fo] 5.34 mmol/L=
et bl IF 5 7P w3oH, SEdAHEGEH 191.77
mg/dD)I FAAEET 162.72 mg/dDE =A Uebdthp
<.05) (Table 3).

o]z}o] 79 HOMA-IR®] 12 HOMA B-cello] 22 T1E0] 4]
35 8 Hto] 4.52 mmol/LE 7P WA Yerstal, HDLE 2
Eﬂ Bt 523.8 mg/dLE 7H A UHE T HOMA-IR®| 3=

31, HOMA B-cello] =2 T15olA AAFAS Hte 24.19
kg/m?, 32 54| B 80.39 cm, F 2 AHE P 193.82

Table 3. Anthropometric measurements according to the types of HOMA-IR and HOMA B-cell level in Male

LHI+HHB (n=503) LHI+LHB (n=503) HHI+HHB (n=503) HHI+LHB (n=176) All (n=1357) prvalue
Age (year) 49.06x14.74 52.35+13.86 47.83+13.75 52.91+12.80 50.32+13.97 <0.001*
Weight (kg) 65.43+9.22 64.11+£8.92 72.87+10.31 68.46+9.58 68.09+10.34 <0.001*
BMI (kg/mz) 22.51+2.67 22.45+2.53 25.04+2.98 23.93+2.57 23.61+£2.97 <0.001*
WC (cm) 80.06+7.54 80.16+7.55 87.13+£7.80 84.57+7.18 83.31+8.26 <0.001*
SBP (mmHg) 115.01%£15.42 118.99+16.40 119.55+£15.59 120.17+15.54 118.84+15.92 0.006*
DBP (mmHg) 74.99+10.31 76.12+9.88 78.48+10.86 76.57+9.63 76.91+10.35 <0.001*
Fasting glucose (mmol/L) 4.60+0.22 5.04+0.26 5.02+0.28 5.34+0.13 5.01+0.31 <0.001*
Fasting insulin (nlU/mL) 7.88+1.16 6.72+1.20 13.09+3.76 9.44+0.78 9.58+3.74 <0.001*
Total cholesterol (mg/dL)  184.34+31.11 185.43+34.08 192.75+34.92 191.77+38.77 188.82+34.83 0.002*
HDL cholesterol (mg/dL) 47.41+£10.34 48.13+10.88 43.63+£9.10 45.68+10.28 46.05+10.29 <0.001*
LDL cholesterol (mg/dL) 118.20£26.52 112.56+31.43 122.76+30.73 114.55+28.66 117.43+30.57 0.012*
Triglyceride (mg/dL) 116.10+£75.52 123.91+£104.14 170.26%£113.92 162.72+133.47 14512+£111.36 <0.001*
HOMA-IR 1.62+0.28 1.51+0.30 2.93+0.89 2.24+0.21 2.14+0.87 <0.001*
HOMA B-cell 148.88+41.94 88.80+16.72 178.31£62.69 103.21+£9.38 131.59+58.55 <0.001*

LHI+HHB, low HOMA-IR and high HOMA B-cell; LHI+LHB, low HOMA-IR and low HOMA B-cell; HHI+HHB, high HOMA-IR and high HOMA
B-cell; HHI+LHB, high HOMA-IR and low HOMA B-cell.
WC, Waist circumference; HDL cholesterol, high density lipoprotein cholesterol; LDL cholesterol, low density lipoprotein cholesterol; TG,

Triglyceride.
*p<0.05.
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Table 4. Anthropometric measurements according to the types of HOMA-IR and HOMA B-cell level in female

LHI+HHB (n=337) LHI+LHB (n=718) HHI+HHB (n=717) HHI+LHB (n=336)  All (n=2108) pvalue
Age (year) 45.53+12.43 50.81+13.02 49.19+13.67 52.85+13.20 49.74+13.36 <0.001*
Weight (kg) 54.44+7.00 54.45+7.03 59.49+9.14 57.23x7.74 56.60+8.23 <0.001*
BMI (kg/mz) 22.15+2.60 22.24+2 .66 24.19+3.53 23.40%2.81 23.08+3.13 <0.001*
WC (cm) 74.69%7.93 75.18%+8.18 80.39+£9.42 79.10%£8.10 77.50£893 <0.001*
SBP (mmHg) 110.50£16.68 114.76+17.69 116.93+18.29 119.97+17.03 115.65+17.85 <0.001*
DBP (mmHg) 70.66+10.07 72.22+10.19 73.68+10.24 74.87%9.52 72.89£10.16 <0.001*
Fasting glucose (mmol/L) 4.52+0.21 4.98+0.25 4.94+0.27 5.28+0.16 4.94+0.32 <0.001*
Fasting insulin (ulU/mL) 8.10+1.07 6.93+1.15 12.99+4.26 9.84+0.96 9.64+3.70 <0.001*
Total cholesterol (mg/dL)  184.81+35.901 188.51+£34.14 193.82+£36.42 193.54+32.20 190.53%+35.06 <0.001*
HDL cholesterol (mg/dL) 52.38+10.74 52.56+10.98 49.36+10.32 50.25+10.87 51.07+£10.80 <0.001*
LDL cholesterol (mg/dL) 106.34+25.23 112.96+29.55 118.20+£30.15 113.44+30.21 113.91£29.44 0.012*
Triglyceride (mg/dL) 91.84+53.63 95.14+52.46 122.74+75.86 111.45+64.90 106.60+64.75 <0.001*
HOMA-IR 1.63%£0.26 1.54%0.28 2.86+1.01 2.31+0.26 2.13%+0.86 <0.001*
HOMA B-cell 164.28+38.56 95.24+18.66 185.77+65.67 111.31%£11.44 139.63+58.84 <0.001*

Abbrev.: see Table 3.

Table 5. Correlation coefficients between HOMA-IR and anthropometric measurements by sex

HOMA-IR
All (n=3,465) Male (n=1,357) Female (n=2,108)

Coefficient pvalue Coefficient pvalue Coefficient pvalue
Age (year) -0.010 0.575 -0.096 <0.001* 0.049 0.025*
Weight (kg) 0.321 <0.001* 0.439 <0.001* 0.319 <0.001*
BMI (kg/m2) 0.383 <0.001* 0.461 <0.001* 0.336 <0.001*
WC (cm) 0.358 <0.001* 0.456 <0.001* 0.324 <0.001*
SBP (mmHg) 0.113 <0.001* 0.067 0.013* 0.138 <0.001*
DBP (mmHg) 0.136 <0.001* 0.127 <0.001* 0.143 <0.001*
Fasting glucose (mmol/L) 0.313 <0.001* 0.304 <0.001* 0.319 <0.001*
Fasting insulin (ulU/mL) 0.987 <0.001* 0.988 <0.001* 0.987 <0.001*
Total cholesterol (mg/dL) 0.103 <0.001* 0.110 <0.001* 0.099 <0.001*
HDL cholesterol (mg/dL) -0.167 <0.001* -0.214 <0.001* -0.141 <0.001*
LDL cholesterol (mg/dL) 0.099 0.001* 0.122 0.008* 0.085 0.038*
Triglyceride (mg/dL) 0.221 <0.001* 0.236 <0.001* 0.229 <0.001*

*p<0.05.
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Table 6. Correlation coefficients between HOMA B-cell level and anthropometric measurements by sex

HOMA B-cell
All (n=3,465) Male (n=1,357) Female (n=2,108)
Coefficient pvalue Coefficient pvalue Coefficient pvalue
Age (year) -0.122 <0.001* -0.148 <0.001* -0.102 <0.001*
Weight (kg) 0.159 <0.001* 0.308 <0.001* 0.167 <0.001*
BMI (kg/mz) 0.198 <0.001* 0.287 <0.001* 0.154 <0.001*
WC (cm) 0.163 <0.001* 0.272 <0.001* 0.147 <0.001*
SBP (mmHg) -0.037 0.031* -0.057 0.034* -0.016 0.473
DBP (mmHg) -0.002 0.915 0.016 0.553 0.008 0.727
Fasting glucose (mmol/L) -0.435 <0.001* -0.407 <0.001* -0.446 <0.001*
Fasting insulin (ulU/mL) 0.768 <0.001* 0.785 <0.001* 0.759 <0.001*
Total cholesterol (mg/dL) 0.009 0.594 0.044 0.106 -0.016 0.472
HDL cholesterol (mg/dL) -0.084 <0.001* -0.157 <0.001* -0.068 0.002*
LDL cholesterol (mg/dL) 0.030 0.322 0.095 0.037* -0.006 0.888
Triglyceride (mg/dL) 0.098 <0.001* 0.109 <0.001* 0.131 <0.001*
*p<0.05.
AAFAR(: 0.287, 9 0.154), FEH(E: 0.272, o

0.147), ZAAH(: 0.109, o: 0.131) 2202 AAA L7} =4
LRSI SA A 0 = §-2J81tH p<.05) (Table 6).
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A3 oA = 53] 014 80 cmol/de] Exu|gte] ARk el
AeHAde] A B =9kl Bard vh glom(Huh 5,
1993), ¥ ¢-tell A& HOMA-IRO| =& T1gollA ofelEd] Bt
A= 80.39 cm& 71 34t
31, HOMA B-cell& @ B5 A9 27t whe 24
o] LRt HOMA-IR¥}F HOMA B-cell-& £3F G of 0] 4]
HOMA-IRL- Q12 A 3H4]S 2 Hhed st HOMA B-cell¥} A4
Ae] Wiebd 3£ 7] 53} A2 =2ke] o4 2]7} IAIH(Choi 5,

S
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2008), Ql&d A4S HAg9E o W HOMA B-cello] =&
HOMA-IR Xt} o 7E3et dix oZ AR Yehton
(Haffner 5, 1996), Bt WAy ol] Ql&gliu] 5] a7t Ql&dl
A B} o 5298 7F23 A3KChoi 5, 200808 B, &
U B Ao vletA 2 7] 5ol olls AR el SV a’le
ZE3hE & 4= AL, T3 e ool AR o] A

E3H o] 72 53] HOMA B-cello] Wil HOMA-IRE &2
H

oA G ] o] M) w2 Aoq YEh B2
HOMA-IRT} W2 HOMA B-cello] Wit U o Zof 2431 ¢l

ko] 21 = 2l=|(Bonora 5, 2004; Song %, 2007; Choi 5,
2008), ¥ Aol A & e 5 HOMA-IRO| Y3l HOMA B-cell
o] =& T Eof|A LE gof Fyto] 71 U 14-1;]-1/1—57_ HDLZ4|
2H1E Bt 7P A bt =9k ARHA 0 2 HOMA-IR©]

=L, HOMA B-cello] W2 T59] 7% 7] B¢ Bat 55
g gatol vl 15 F 7P woH, FEAAE S SAAAY
el i i e A L] e e e S [ = e B
© OVSAET I Bo] 3ol S = ATk Kwon 5(2005)¢]
Aol A = QHH ke AZRIOIA HiARS ko] 35 Qladlat

A LA el 250,

ot
:

i
Bersk >+E
O

1
1. ot A HOMA-IRZ}F HOMA B-cell €] =X of w2 4]
RS A A3 FA] 13.0%, o14FS] 15.9%7F i = o],
o= 304 o/ HI ke A Q1S tiAY O R B i Aol A e e
A fRlo] =2 H &Y TFe A WA = glon R PR
ol gYs1A] FEE WA HE|Elofopdt Bt o g & 4= 97l



2005), 35 A% ded Fret led ATt ot A
7} 9lS0] BarE|o] 2kal(Strumvoll &, 2000; Yeni-Komshian
5, 2000), & AN & ot 35 AIFA & o] 83t Al
AP E o] 831517100 7P = A QeI 3 E T
oA et U A] Mg Soll A A ARt g o) 7}
A w=oket, o ATolA Yyt e A3l HEEE
A& A Sol Wt S71sk (Kahna Flier, 2000), 2415 o] 4 AF
HEOIA ledl AT T, ARG, AT Aeko] 919
=7 A =7 YER K Mokdad 5, 1999; Ross's,, 2000) 9121 7}
A AA|AZA 3 F A=A 7 7P 2 LA R E Ve
(Kim &, 2007). 4 $-oll A &= g =5 HOMA-IRO| =2 1
oA A AR Hato] 7MY ot T 83 T 1S ohA] o
H 2helskct.

Ao A= P A lellA] el A A 3 APAI 2] 7]

= ]

o [

HOMA-IRL ¢1&3 A3 F7}s
wof 9l k|
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