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- Abstract -

Background: Type 2 diabetes is characterized by defects in both insulin secrefion and
insulin sensitivity. However, the relative importance of insulin secretion and insulin resistance
in Korean type 2 diabetic patients has not been well characterized in any study that has
included a large number of subjects. Therefore, this study aimed to evaluate the relative
importance of insulin sensitivity and the function of the beta cell in Korean type 2 diabetic
patients,

Methods: We applied the HOMA model to 1,162 type 2 diabetic patients (654 males and,
508 females) who did not use insulin and we assessed HOMAR and HOMAgcer & its relation
to the other parameters.

Results: The HOMAR of Korean type 2 diabetic patients was 2.29 (range: 0.31~37.17) and
the HOMAscei Of Korean type 2 diabetic patients was 32.17 (range: 1.04~1310.79). The
HOMAR of Korean type 2 diabetic male patients was 2.15 (range: 0.31~16.6) and that of
Korean type 2 diabetic female patienfs was 2.47 (range: 0.36~37.17). The HOMAgcen Of
Korean type 2 diabetic male patients was 30.1 (range: 1.04~462.34) and that of Korean
type 2 diabetic female patients was 35.42 (range: 2.60~1310.79). The HOMAR and HOMAgcei
were significantly higher in females than males. There was no significant correlation
between HOMARr and age, and the durafion of diabetes, but there was significant
correlation between HOMAR and BMI, fasting glucose, HbA . and the fasting insulin. There
was no significant correlation between age and HOMAgcai. However, there was significant
correlation between HOMAsei and BMI, the duration of diabetes, the fasting glucose,
HbAlc and the fasting insulin. The longer the duration of diabetes, the more the HOMAcel
was decreased but there was no change of HOMAR with respect to the duratfion of
diabetes. As expected, the subjects with a lower HOMAR and a higher HOMAgee1 had the
best glycemic control. Those with a higher HOMAR and lower HOMAscer had the worst
glycemic contfrol although they had taken larger amount of oral hypoglycemic agents.
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Interestingly, the patients with a lower HOMAR and higher HOMAsce1 had better glycemic
control than those patients with a higher HOMAR and lower HOMAgcer.

Conclusion: Both insulin secretion and insulin resistance are important in glycemic control
but it seems that insulin secretion is a more important factor in glycemic control than
insulin resistance in the Korean type 2 diabetic patients (J Kor Diabetes Assoc 29:206~214,

2005).

Key Words: Type 2 diabetes melitus, Homeostasis model assessment, Insulin secretion,

Insulin resistance
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2] 5% (RIABEAD 1I kit, Abbott, Japan, intraassay CV
1.2~1.9%, interassay CV 14~33%)5 whapde] 249
(immunoradiometric assay). 0% Z43199v}. HOMAR (ho-
meostasis model assessment of insulin resistance)¥} HO-
MAgcq (homeostasis model assessment of 3 cell function)
© Matthews 52| ¥ HOMAR = [3-51<8] (WU/mL) x
3w (mmol/L)/22.5], HOMAga = 20 x FE1E3 (1
U/mL)/[ 3585 (mmol/L)-3.5] o & AXksiSich 3HAbE
HOMA i #+ HOMA ol w2} 3702 o] 2439t
THER HAE A7) Aol 87 Ag) Sl 4
FEYsAlE 2B, gliclazide 80 mg2  gli-
mepiride 2 mg¥} FUG o HrlGick vloloht
o]== metformin 500 mg-S 3t 42 AXsgch dut &
ZF 80| =AA A= voglibose 200 mg¥} acarbose 100
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2 il AELEAS AT U FAE Al
Fofehz DRSS T2 W nRIAZ Al 47 ¥
WA Fofdt ol the & S Aaeisich Q14
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5%, meglitinide THE X & 2%o|2ick AA| $1x12] HOMAR
2 Folzto] 2.29 (H$) 0.31~37.17), HOMAsare FU47k
o] 32.17 (49 1.04~1310.79)0]9)ck 7} oabd BAIS A
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Table 1. Clinical Characteristics and Biochemical Parameters of Patients

Total Male Female P value

N 1162 654 508

Age (year) 55.4 +10.6 (30~90) 54.4 +11.0(30~90) 56.8 £10.0(30~83) <0.001
Duration of DM (year) 5.0 +£6.1(0.1~45.0) 5.1 £6.4(0.1~45.0) 4.9 £5.7(0.1~38.0) 0.612
BMI (kg/m*) 254 £32 253 +£3.0 25.6 £ 34 0.114
Fasting glucose (mmol/L) 8.13 £2.48 8.07 £2.31 8.22 +2.68 0.309
HbA,. 79 1.7 78 1.7 8017 0.060
Fasting insulin (pmol/L) 56.6 £40.3 534 £36.2 60.7 +44.6 0.003

HOMAr
HOMABCCH ( % )

2.29(0.31~37.17)
32.2(1.0~1310.8)

2.15(0.31~16.6)
30.1 (1.0~462.3)

2.47 (0.36~37.17) 0.004
35.4 (2.6~1310.8) 0.005

N, number of patienis; DM, diabetes mellitus; BMI, body mass index;

Data are expressed as mean + standard deviation

HOMAR and HOMAg. value are described as median (minimun~maximum) values

P value : Male vs. Female
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Table 2. Pearsons Correlation Coefficiency Between log HOMAR & log
HOMAGscen and other Parameters

Correlation efficiency (V)

Log HOMAR Log HOMAgcen
Age -0.028 0.019
Duration of DM -0.016 -0.187*
BMI 0.387* 0.333*
Fasting glucose 0.382% -0.619*
HbA,. 0.235* -0.429*
Fasting insulin (log) 0.914* 0.753*

DM, diabetes mellitus; BMI, body mass index

* P<0.05

Table 3. Distribution of the Metabolic Variables According to the Duration of Diabetes

Duration of diabetes

<5 years 5 < <10 years > 10 years
N 713 282 167
Age (year) 53.6 £ 11.0(30~83)  56.8 £9.4 (32~90)* 61.0 +8.2 (34 +83)"*
sex (female %) 42% 42% 49%
DM duration (year) 12 £13(0.3~4.5) 7.6 £2.0(5.0~9.0* 17,0 +5.3(10~45.0)'*
BMI (kg/m®) 258 £33 251 +29 245 +32°
Fasting glucose (mmol/L) 7.65 £2.29 8.86 £2.51 8.98 + 2.69°
HbA . (%) 76 +7 8.1 £ 1.5*% 86+17°F
Fasting insulin (pmol/L) 59.1 £399 547 +345 49.6 + 48.8°
HOMAR 2.24 (0.31~37.17) 2.54 (0.46~16.66) 2.08 (0.40~19.42)

HOMAgeen (%) 37.4 (1.0~910.7) 26.8 (3.9~267.2)

10.5 (2.6~1310.8)"

N, number of patients; DM, diabetes mellitus; BMI, body mass index

Data are expressed as mean =+ standard deviation.

HOMA R and HOMAg.; value are described as median (minimun~maximum) value.
* Duration of diabetes < 5 years vs. 5< duration of diabetes < 10 years P < 0.05
" Duration of diabetes 5~10 years vs. duration of diabetes > 10 years P < 0.05

* Duration of diabetes <5 years vs. duration of diabetes > 10 years P < 0.05

WA, AL, FEEY, AL guelgas ARRAGA 2

L4 o120 3 L B4
S JRAAE BGIch (Table 2) 38, GARALATL G2 Y 4%, HOMAK 3ol
_ =94t} (Table 4)
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el ol 5. QIETIMEMO W AMF Hlm

el G717l el 3Ee Lrol nlwAl g
el g717te] 109 oAkl Tl Lo} Wt Al
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FolAl olol T ARG 2w TR, TRk
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al Z-- o | o
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Table 4. Clinical Characteristics According to HOMAgcn Tertile
Tertiles of HOMAgcen

Tertile 1 Tertile 2 Tertile 3
Range 1.0~23.6 23.6~45.5 45.6~1310.8
N 384 395 383
Age (year) 56.0 +9.8 (32~83)  55.3 £ 10.6 (60~90) 55.1 = 11.4 (30~86)
Sex (female %) 43% 41% 48%
DM duration (year) 69 +£6.7(0.1~35) 45 %£55(0.1~45.0)0* 37 +56 (0,1~38,0)*
BMI (kg/m®) 243 +29 255 +£2.8*% 266 + 34" F
Fasting glucose (mmol/L) 9.92 +2.60 7.88 +2.03* 661 + 144 F
HbA . (%) 88 £18 7.7 £ 1.5* 71+13"F
Fasting insulin (pmol/L) 30.6 £ 15.5 51.1 +24.1 883 +488"°
HOMA R 1.56 (0.36~11.25) 2.24 (0.31~37.17)* 3.05 (0_47~19,42)T ¥

HOMAgeen (%) 14.6 (1.0~23.6) 34.9 (23.6~45.5)*
N, number of patients; DM, diabetes mellitus; BMI, body mass index

70.2 (45.6~1310.8)"

Data are expressed as mean = standard deviation.

HOMAR and HOMAg. value are described as median(minimun~maximum) value.
* HOMAg. tertile 1 vs. HOMAg.; tertile 2 P <0.05
+

HOMAGg..; tertile 2 vs. HOMAgen tertile 3 P <0.05

¥ HOMAg tertile 1 vs. HOMAg tertile 3 P <0.05

Table 5. Clinical characteristics according to HOMAr tertile
Tertiles of HOMAr

Tertile 1 Tertile 2 Tertile 3
Range 0.31~1.72 1.73~3.07 3.08~37.17
N 392 392 378
Age (year) 55.1 9.8 (30~83) 55.9 + 11.0 (30~90) 55.4 +10.9 (31~83)
Sex (female %) 37% 47% 48%*
DM duration (year) 48 +62(0.1~35.0) 55 £64(0.1~450) 4.8 +5.6(0.1~38.0)
BMI (kg/m®) 240 +2.8 255 £2.8% 268 +34"F
Fasting glucose (mmol/L) 725 +£2.13 796 £ 2.33* 923 +257"°F
HbA\. (%) Sx16 7.8 £ 1L.7* 83+ 17"
Fasting insulin (pmol/L) 25.8 £10.2 51.2 + 14.8* 943 +469 F
HOMAR 1.14 (0.31~1.72) 2.32(1.73 + 3.07) 4.44 (3.08~37.17)"

HOMAgcen (%) 22.4 (1.0~1310.8)

37.4 (3.0~308.4)* 458 (11.4~629.5)"*

N, number of patients; DM, diabetes mellitus; BMI, body mass index

Data are expressed as mean = standard deviation.

HOMAR and HOMAg. value are described as median(minimun~maximum) value.

* HOMAQR tertile 1 vs HOMAR tertile 2 P <0.05
+

HOMAQ tertile 2 vs HOMAR tertile 3 P <0.05
¥ HOMA tertile 1 vs HOMAR tertile 3 P <0.05

HOMAR gko] #3531 HOMAger Flo| w2 o4 35384,
3l M A2)7} 7P =9k HOMAR Zhol 31 HOMA;
el $k0] B I HOMAR Fho] il HOMAger Fho] &
o 7e TR, PR B 229 S0l U
tl. HOMAR 7}o] =31 HOMAga Ztol %2 73} HO-
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Table 6. Analysis of Clinical Characteristics According to the Combination of Higher and Lower HOMARr and HOMAgcn

HOMAR Low High

HOMAGgea High Low High Low
N 204 377 37 204
Sex (female %) * 46% 36% 48% 48%
Age (year) 56.6 9.9 (30~86) 552 +10.2 (30~83) 54.7 £11.6 (31~90) 56.1 + 10.0 (33~83)
DM duration (year) 37 +5.5(0.1~30.0) 7.8 £65(0.1 £35.0) 4.1 £5.8(0.1~45.0) 6.6 £5.9(0.1~30.0)
BMI (kg/m")’ 249 £27 241 +28 269 +34 257 27
Fasting glucose (mmol/L)’ 5.83 £0.82 827 £2.19 756 £1.72 11.24 £:2.07
HbA, (%) 6.7 + 1.2 80+17 76 + 1.4 93116
Fasting insulin (pmol/L)" 440+ 129 252 189 95.4 +46.0 55.0 £ 16.0
HOMAR' 1.71 (0.31~2.29) 1.24 (0.36~2.29) 3.69 2.30~37.17)  3.33(2.29~12.21)
HOMAger' 49.1 (32.2~1310.8) 16.9 (1.0~32.2) 59.4 (32.2~699.2) 21.2(3.8~32.1)
No. of tablet of sulfonylurea’ 0.51 £0.51 0.77 £0.77 0.66 1 0.68 1.20 +0.79
No. of tablet of glucophage 1.68 £ 1.03 1.67 £ 1.11 177 £ 1.22 1.74 £ 1.32
No. of tablet of a-glucosidase inhibitor 0.29 +0.89 052 £ 1.12 0.50 £ 1.11 051 +1.13
No. of tablet of TZD 0.0 £0.29 0.11 £0.32 0.06 =023 0.03 +1.18
No. of tablet of other hypoglycemic agent - 0.12 £ 0.60 0.09 £+ 0.51 0.06 +£0.41 0.01 +-0.41

N, number of patients; DM, diabetes mellitus; BMI, body mass index; No., number; TZD,

thiazolidinedione

Data are expressed as mean+standard deviation.

HOMA;r and HOMAg.; are described as median(minimun~maximum) value.

* low HOMAIR - low HOMA(;CCH VS. high HOMA]R - low HOMA&;e]] and high HOMA[R - high HOMA/;CSH, P<0.05

+

low HOMAJR - low HOMAgen vs. low HOMAR - high HOMAg.n vs. high HOMAR - low HOMAg. vs. high HOMAR
- high HOMAgcn, P <0.05

$ high HOMAR - low HOMAge vs. ( low HOMAR - low HOMAgen, low HOMA - high HOMAg..; and high HOMAR
- high HOMAgcar), P <0.05

Table 7. Partial Correlation with HbAi. with o &
Other Parameters (after adjustment of
age, sex, duration of diabetes) Ad e whe clokt wole k= Azlold). AR
Partial Correlation efficiency () 3] o] A3Fe) wolg e olgrulxeiAlal BARA a1
Total Qe 95 elm e Bulel ael B 2 v
BMI 0.0735* ERAIES) Al hst sedge) ehhe ERh
Fasting glucose 0.6729¢ Qlewl Hulisat AEwAGAe] oigel Fe ol
HOMAw (log) 02357+ sod ju} QIElQlol} HRHET} T WIS HYOR 3
HOMAgen (log) 0.4445* ol F A ghnprio] uhsly] A4l ARE] Ql<rel e
DM, diabetes mellitus; BMI, body mass index o] ViER R ARk meb|ZollA] o] 2 BAkstA] Sfele] ¢ler

* P<0.05
2l FulE 7RI AR dER Bulse] sAEHA

AR Purdo] uhsl= Aoz ok QP g
ur FFole] ARy wiaHe udo] 2 uluiyge] o}
2}1]2‘551 9J\°U4 Hh:ﬂ XJ:‘?:E Ahﬂ-‘o“]— zﬂ_b« 7‘:}-5‘_3 LA
ol 5 W o] AT} Aolslod 1 H]lel| QoA %
A, o], Biaie] fH7|7HS BARE Fo| dalEA Aekst zjol7} glozlet AZEIL?Y. o] B golofl4
& 5 ¥, HOMART 39 5% BAPE dar A2 o] 2|t Q&7 Eulso] A7l ulsl H7] wfiel 413
A, HOMAgan®t 2] 3% HA7E 1St (Table 7). HjHkZo] wz] okowm] Alg) HlwRES A By Sy
A A Fulsol ARl vl ol A3k v|rke] 1}

7. MY, Lj0), ol RIS H
a0 ol=El BHIs Y QIEEINEMNIe] MRIEHA
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