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- Abstract -

Background: Homeostasis model assessment of insulin resistance (HOMAR) had
been proposed as a simple and inexpensive alternative to other complex
procedures measuring insulin resisfance. We evaluated the validity of HOMAg,
comparing to total glucose disposal rate measured by euglycemic clamp test in
63 subjects with normal glucose tolerance, 21 with impaired glucose folerance
and 47 with type 2 DM,

Methods: HOMARr and HOMAzcer function (Homeostasis model assessment of scell
function) were calculated with formula described by Matthews (HOMAR: fasting
insulin (U/mL) X fasting glucose (mmol/L) / 22.5, HOMAgcen tunction: 20 X fasting insulin
u/mL) / (fasting  glucose (mmol/L) - 3.5)). 2-hour euglycemic (5 mmol/L) hyper-
insulinemic (717 pmol/L) clamp test were carried out.

Results: The strong inverse correlation (1=-0.658, <0.001) was shown between log
fransformed HOMAR and total glucose disposal rates. The agreement of two
methodes in the categorization according to insulin resistance was moderate
(weighed « =0.45). The magnitude of correlation coefficients were smaller in
subjects with lower BM! (BMI < 23.7 kg/m? r=-0.441 vs BMI > 23.7 kg/m?, 1 =-0.693,
p=00]83): |OW€I’ HOMABCeII function (HOMABCGII function < 572: |'=-0.5]4 VS HOMA
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seel function = 57.2, 1=-0.773, p=0.0091) and higher fasting glucose levels (fasting
glucose <102mg/dL, r=-0.697 vs fasting glucose > 102mg/dL, r=-0.59, p=
0.0735). The results of correlation analysis was not significant in diabetics with lower

BMI.

Conclusion: Limitation of validity of HOMAIR should be carefully considered in
subjects with lower BMI and lower fasting insulin to glucose levels, such as lean
type 2 diabetes with insulin secretory defects (J Kor Diabetes Asso 24:541~551, 2000).

Key Words: Homeostasis model assessment (HOMA), Euglycemic clamp test,
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Table 1. Clinical Characteristics of 63 NGT, 21 IGT and 47 Type 2 DM Subjects

NGT IGT Type 2 DM
(n=63) (n=21) n=47)
Age (vears) 29.7+1.5 48.1+2.0% 46.9+1.3"
Gender (female %) 0 O 5 (23.8) 2 (4.3)
BMI (kg/m?) 22,640.5% 24.442.8* 24.743.07
WHR 0.8740.05 0.92+0.06% 0.93+0.06™
Body fat (%) 19.6+0.8 23.5+1.6% 24.140.9%
Fasting plasma glucose (mmol/L) 4.78+0.07 6.514+0.15% 7.604+0.22%
Fasting serum insulin (pmol/L) 46.6+2.9 517472 56.7+4.3
Glucose disposal rate (umol/kg-1 - min-") 44.5+1.7 29.7+34% 226+1.9%
HOMAIR 1.4040.09 2.0740.29* 2.66+0.24"
HOMAcell function 126.1+14.07 50.8+8.47 4324797
Triglyceride (mmol/L) 1.3840.12 1.894+0.24 2.114+0.187
Total cholesterol (mmol/L) 4.30+0.107 4.92+40.18 5.2040.147
HDL-cholesterol (mmol/L) 1.16+0.03 1.074+0.07 1.11£0.04
LDL-cholesterol (mmol/L) 2.6410.11 3.004+0.22 3.2440.167

Data are expressed as mean+SD, *:p<0.05, T:p<0.01, *.p<0.001 compared with NGT

NGT: normal glucose tolerance. IGT: Impaired glucose tolerance.

WHR: waist-hip circumference ratio. BMI: body mass index

9<%l UmL) X F% dg(mmolL) / 225,
HOMA; coit function = 20 X % ¢lg2] (uU/mL) / (£
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Table 2. Correlation Coefficients Between Log Transformation of Total
Gluocose Disposal Rates and Clinical Variables in 131 Subjects

r p value

Age -0.442 <0.001

Body mass index -0.443 <0.001

Waist to hip ratio -0.693 <0.001

Body fat -0.506 <0.001

Total cholesterol -0.408 <0.001

Triglyceride -0.468 <0.001

HDL cholesterol 0.315 0.001

Fasting blood sugar -0.628 <0.001

Fasting insulin -0.517 <0.001

HOMAR -0.646 <0.001

Ln HOMAR -0.658 <0.001
-0.625 (p<0.001), WwzAtoll- -0.410 (p<0.001),
28 . Y AT 0572 (<0.00)Z Gelg VAP B
200 . L 08 (pe000i) =gich (Fig. 1). HOMARZ 5P| 858 ol&ala

0.0 5 1.0 15 20 25 3.0
Ln GDR

Fig. 1. Correlation between Ln HOMAR and Ln GDR

(p<0.001) (Table 1). EEFo|&-Ex FBAK7L 7}
A 2 Y AEE el ool Felbl (--0693)9)
onj, ZEHY (1=-0.628), TEol%Fa (1=-0.517), A
AMHELE- (r=-0.506)% ©]|it} (Table 2).

2. ZMEEEYTHos XFSI ITOIZEN
HOMARS| &ZHEH ¥ Xz

gzt 131¢l)2] HOMARF Exdol§-E34e 4
WAE 0658 (p<0.00DeIR T, AY T

&9 AR vrel XS HrE Al 9x)
B 73% 6301 (48.1%)9F 15HA] BAX] 540 (41.2%),
2 g 42 12601 (9.2%), 3 Al BUX] 2] (1.5%)
7} FAElglom, ‘Cohen’s 71 x A& 0452 &
S5 YAgo] A} (Table 3). 1ol A4, 2|
ARy, sl oJde] Eal], Hideol o g
W o, 8% AHA FE B oE3ly] 248
Al3i3t M3} HOMAR? LEgo|8-52] 5349l o
WAl WA=t (p<0.001)(Table 4).

PEAEES] FRreR F3ksle] 72 HOMAR
3 xxdo|g-Eo] AAE vlast Azt AR
7} $ T (p=0.0183), o] H& 7 (p=0.0154),
HOMA; et funcion®] ' - (p=0.0091)ol| 4] AFhA|=
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Table 3. Agreement in the Categorization of Subjects according to Insulin
Resistance, as measured by the Eulycemic Clamp Test and the HOMARr

HOMAIR quartile

GDR quartile I Ik v
I 19 3 2
I 9 10 2
| 3 14 10
v 0 10 18

-GDR : Total glucose disposal rate (umol - kg - min™")

- Weighted « coefficient of agreement = 0.45

Table 4. Multiple Regression Analyses of Fasting Insulin, HOMAR and Log Transformation
of HOMAg Determining Log Transformation of Total Glucose Disposal Rates in

131 Subjects

Model 1 Model 2 Model 3
B p value B p value 8 p value
Age (years) 0.0046 0.25 0.0042 0.28 0.0065 0.11
Body mass index (kg/m®) 0.0014 0.91 0.00015 0.99 -0.00044 0.97
Waist to hip ratio -0.353 <0.001 -0.360 <0.001 -0.355 <0.001
Total cholesterol (mmol/L) 0.0014 0.26 -0.0090 0.50 -0.0014 0.29
Triglyceride (mmol/L) 0.00056 0.92 -0.0023 0.68 -0.00018 0.74
HDL cholesterol (mmol/L}) 0.011 0.012 0.0091 0.035 -0.010 0.026
IGT (yes, no) -0.34 0.005 -0.28 0.023 -0.30 0.014
Diabetes (yes, no) -0.53 <0.001 -0.42 <0.001 -0.42 <0.001
Fasting insulin (pmol/L) -0.042 <0.001 - - - -
HOMA r - - -0.13 <0.001 - -
Ln HOMAR - - - - -0.28 <0.000
= Al A3, $E5 gl w2 55 JelEe=ot n &

o], HOMA; et funciion®] S ol A3 =7}
e FAE 3 F 7 ek (Fig.2).

i RS AEEAT Y HOMA; it function ]
Folzto g Z3}slo] HOMART ELEwdolgE9] 4+
IS AJegsl Ayt AT e s
T S84 gkgker (r=-0.421, p=0.057), HOMA;
cell function®] 'FEATG] APARTE &7l vlBle] o
Al &=} (p=0.001) (Fig. 3).
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PR dEDARAe] AL AP EHA A
ARl 7 oA =24 Ao R Qlele] dewl
ede] FrHEE AHE AsIder), Qe
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Table 5. Comparison of Correlation Coefficients of Log Transformation of HOMAR and
Total Glucose Disposal Rate between Groups Stratified by Medians of Variables

Less than medians more than medians p value
variables T variables r
Age (years) < 390 -0.729 > 39.0 -0.485 0.015
BMI (kg/m”) <237 -0.441 > 237 -0.693 0.018
WHR < 0.89 -0.532 > 0.89 -0.492 0.386
Body fat (%) < 21.5 -0.506 > 215 -0.629 0.161
Total cholesterol (mmol/L) < 472 -0.563 > 472 -0.608 0.363
Triglyceride (mmol/L) < 142 -0.574 > 1.42 -0.655 0.255
HDL-cholesterol (mmol/L) < 1.11 -0.674 > 1.11 -0.610 0.291
Fasting glucose (mmol/L) < 5.66 -0.687 > 5.66 -0.521 0.074
Fasting insulin (pmol/L) < 45.92 -0.521 > 4592 -0.631 0.181
HOMAB—ce]l function < 572 -0.514 > 572 -0.773 0.009
]
Fasting Blood Sugar ( mmol/L) Fasting Insulin (pmol/L) Homa R cell Function
0 482 566 6.88 0 301 459 624 04 330 572 934
-0.1 0.1 -04
£.02 0.2 0.2
3
§ 0.3 0.3 0.3
©.04 041 04
[=} A
2 . . -
% 0.5 L] 046 47 051 046 Rl 0.5
5-06 . 061 067 050
o7 L 071 -0.60 > o7 —
08! 072 081 08 o2 —
| 080 077
0.9 0.9 0.9 :

Fig. 2. Correlation Coefficients (r) between Ln HOMAr and Ln GDR according to Fasting Glucose and insulin levels
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R=-0.442 (p=0.040)
N=23

Ln HOMA R

00 5 10
Ln GDR

HOMAR cell function <37.5

1.5

R=-0.421 (p=0.057)
N=23

Ln HOMARR

25 R=-0.642 (p=0.001)
N=24
2.0
15
1.0
5
0.0
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LnGDR
HOMA® cell function = 37.5
25 . R=-0.576 (p=0.004)
N=24
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Fig. 3. Correlations between log transformation of HOMA and total glucose disposal rate by body mass index
and HOMA; it funciion in subjects with type 2 diabetes
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