Diabetes prediction model in Korea
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Follow-up Status

Baseline Exam 15 Follow-up Exam 2"d Follow-up Exam

Yr 2001 n=2,501
] ———

[[5] ——

Y2002 n=2,517 Yr 2004 n=2,368(94.1%) Yr 2006 n=1,999(79.4%)

Excluded if refused >2 times

S5th Follow-up Exam 4t Follow-up Exam 3rd Follow-up Exam

Yr 2011 Yr 2009 Yr 2007
1,854 (1,608; 86.7%) 2,037 (1,751; 86.0%) 2,271 (1,7365 76.4%)

Yr 2012 Yr 2010 Yr 2008
1,809 (1,605; 88.7%) 2,039 (1,730; 84.8%) 2,326(1,753; 75.4%)




Descriptive




T2DM Prevalence: At baseline (2001-2001)

Age
groups

Sex

DM status

Normal

IGT

Unknown DM

Known DM

Total

Male

1,753(74.9%)

370(15.8%)

145(6.2%)

72(3.1%)

2,340(49.9%)

Female

1,727(73.5%)

498(21.2%)

74(3.2%)

50(2.1%)

2,349(50.1%)

Total

3,480(74.2%)

868(18.5%)

219(4.7%)

122(2.6%)

4,689(100%)

Male

785(64.3%)

245(20.1%)

91(7.5%)

100(8.2%)

1,221(47.2%)

Female

848(62.0%)

350(25.6%)

89(6.5%)

80(5.9%)

1,367(52.8%)

Total

1,633(63.1%)

595(23.0%)

180(7.0%)

180(7.0%)

2,588(100%)

Male

688(59.7%)

250(21.7%)

88(7.6%)

126(10.9%)

1,152(43.1%)

Female

844(55.6%)

382(25.2%)

148(9.7%)

144(9.5%)

1,518(56.9%)

Total

1,532(57.4%)

632(23.7%)

236(8.8%)

270(10.1%)

2,670(100%)

Male

3,226(68.4%)

865(18.4%)

324(6.9%)

298(6.3%)

4,713(47.4%)

Female

3,419(65.3%)

1,230(23.5%)

311(5.9%)

274(5.2%)

5,234(52.6%)

Total

6,645(66.8%)

2,095(21.1%)

635(6.4%)

572(5.8%)

9,947(100%)




T2DM Prevalence: At baseline(2011-2012)

Age
groups

Sex

DM status

Normal

IGT

DM

Total

Male

839(57.1%)

247(16.8%)

384(26.1%)

1,470(49.3%)

Female

934(61.8%)

316(20.9%)

261(17.3%)

1,511(50.7%)

Total

1,773(59.5%)

563(18.9%)

645(21.6%)

2,981(100%)

Male

420(52.4%)

114(14.2%)

268(33.4%)

802(46.8%)

Female

462(50.8%)

193(21.2%)

255(28.0%)

910(53.2%)

Total

882(51.5%)

307(17.9%)

523(30.5%)

1,712(100%)

Male

285(49.7%)

80(13.9%)

209(36.4%)

574(41.3%)

Female

352(43.1%)

162(19.9%)

302(37.0%)

816(58.7%)

Total

637(45.8%)

242(17.4%)

511(36.8%)

1,390(100%)

Male

1,544(54.3%)

441(15.5%)

861(30.3%)

2,846(46.8%)

Female

1,748(54.0%)

671(20.7%)

818(25.3%)

3,237(53.2%)

Total

3,292(54.1%)

1,112(18.3%)

1,679(27.6%)

6,083(100%)




Prevalence of T2DM :10 years later

m2001-2002 ®=2011-2012




T2DM changing pattern after 10 yrs of follow-up:
60+ yr age group

m2002 ®=2012
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10 yr cumulative Incidence of T2DM by
the age groups
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Incidence Density of T2DM
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Changing Pattern of DM in Korea
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Analytical




Cox Proportional Hazard Prediction Model for DM

Variables 3 p-value RR (95% CI)

ALT <0.001

age <0.001

B-cell function <0.001

HOMA-IR 0.005
Total Protein <0.001
WBC 0.003

Normal 1
IFG <0.001 2.84 (2.15~3.73)
IGT <0.001 3.73 (3.28~4.24)
IFG+IGT <0.001 5.66 (4.55~7.04)

MetS <0.001 1.54 (1.36 ~1.75)

Family history of DM <0.001 1.44 (1.23 ~1.70)

City dweller <0.001 1.58 (1.39 ~1.79)
HbAlc S.6 <0.001 2.44 (2.16 ~2.75)

Non- smoker 1
Ex-smoker 0.007 1.23 (1.06~1.44)
Current smoker <0.001 1.51 (1.31~1.74)
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P-cell function

Basal Insulin Secretion

—— Normal - |GT

0.251  0.175

= F=H1J| FH2I)| FH3I)| =H4I| FH5)|




HOMA Insulin resistance

Hepatic Insulin Resistance

—— Normal - |GT
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Incidence of T2DM by the baseline glucose status

RR=1T7.4514.27~-51.79), p=0.0001

r_
RE=3.036.70~9.61), p=0.001

4 N

RE=11.4%6.07~11.76), p=<0.001
i !

34.1%

j I 26.5%
Normal IFG ICT




Hypertension and T2DM incidence

Normal

Hypertension

Normal 4948(93.6%)

DM 527(93.8%)

339(6.4%)

35(6.2%)

Normal

DM

Normal 4433(83.1%)

HPT 442(65.7%)

902(16.9%)

231(34.3%)




How well MetS predicts future Diabetes?
After adjustment

Normal Metabolic Syndrome
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: : : : : 11.64(95% CI 1.44~1.87)
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500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Duration of Follow-up (days)
Adjusted for sex, Fam Hx DM, Residence, Smk, Exer,, Alcho, age, stress, ALT, TCH, WBC, CRP, Renin, HbAlc, Beta cell function,
HOMA-IR, Quicki index




Construction of the 10 yr T2DM Risk

Assessment model




Purpose:

Early diagnosis of T2DM in General population
Based on the incidence

Simple to use for general model “Pen and Paper model”, and

sensitive one for medical professionals




10 —yr Risk Assessment General Model

variables

p-value RR(95% C.I.)

Urban
Family History of DM
Non-smokers
Ex-smokers

Current smokers

Age
sBP

Waist circumference

<0.001 2.37(2.04~2.76)
<0.001 1.71(1.40~2.08)
Reference
0.019 1.24(1.03~1.48)
<0.001 1.67(1.42~1.95)

<0.001
<0.001

<0.001

Adjusted for sex, alcohol drinking, exercise




10-yr Risk Assessment General Model using ROC
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10 —yr Risk Assessment General Model based on the RR

model 1 model 2

Variables B p-value RR(95% C.1.) RR

Urban 0.748  <0.001  2.11(1.82~2.45)
Fam Hx DM 0.496  <0.001  1.64(1.35~2.00)

Non-smokers Reference
Ex-smokers 0.411 <0.001 1.51(1.26~1.80)
Current smokers 0.636 <0.001  1.89(1.62~2.21)
Age group 40th Reference
50th 0.396 <0.001 1.49(1.26~1.75)
60th 0.800 <0.001  2.22(1.86~2.66)

sBP
>140mmHg

WC
M 90cm/F 85¢m

Adjusted for sex, alcohol drinking, exercise

N = O NN NN O NN
b W O A W O W b

0.588 <0.001  1.80(1.47~2.20)

N
=

0.691 <0.001  2.00(1.73~2.31)




Comparison of the two RR models by ROC

= Model 1 Model 2 = Reference Line

>
~

o
>

0;

o
17 ]
=
D]

N

P-value RR(95% C.I.)

0.653 2.61(2.28~2.98)

0.657 2.75(2.37~3.19)

0.4 0.6

1 - Specificity
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q" 10 yr T2DM Assessment Model '@
i “Pen and Paper Model”

Name : John Doe

Livi
Ving Result
Rural O Urban

Fam Hx DM : 4.9%
O No M Yes : 3.0%

Smoking Status

No O Ex-smoker O Current- smoker

Age Group : 24.4%
O  40th g 50th O  60th

: 36.8%

SBP

O <140 mmHgg >140 mmHg : 15~ 46.9%

WC Male 90¢cm/Female 85¢cm Score : 14

O Lesser greater

Check Result Print End

15.6%




10 —yr Risk Assessment Clinical Model

variables i p-value RR(95% C.1.)

Urban 0.967 <0.001 2.63(0.23~3.11)

Family History of DM 0.438 <0.001 1.55(1.25~1.92)

Age 0.027 <0.001
0.014 <0.001

WC 0.014 0.004
HbAlc 2.139 <0.001
HOMA-IR 0.291 <0.001
p-cell function -0.004 <0.001
Tg 0.002 <0.001

0.061 0.003
0.008 <0.001

Adjusted for sex , family history of DM, alcohol drinking, exercise, Quicki index, T.Chol, RBC




10 —yr Risk Assessment Clinical Model using ROC
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Testing validity using the General Model

Living(

Fam Hx DM@

Smoking Status®

Age

|

(1: Urban=1 Rural=2 ©@: No=0 yes=1 ©: No=0 Ex—smoker=1 Smoker=2




Testing validity using the General Model

Living(

Fam TV, MNA(D

A FIEg2C=2 148 = 59 0=, 104
= 49YH 5 82 (Sensitivity=80%)

113 131 127 111 113 1o 9 120 115

(1: Urban=1 Rural=2 ©@: No=0 yes=1 ©: No=0 Ex—smoker=1 Smoker=2




Testing validity using the General Model

Living 1 1 1 | | | | | y) | | 1 y) y)

Fam TV, \NA(D

0

o DY SN BAROZ 1423 9% OIS, 104 =,

HA QW = 6YH & AH(Specificity=66.7%) 2

7 111 113 150 103 135 119 120 115 111




Force of Morbidity and Mortality
for disease assessment model

A




Summary and Conclusion

e |t 1s the first model based on the incidence,
e Simple, Reliable, and Valid,

e Further validation and has a room for improvement.

Quick, simple, cheap, and less invasive. Thus, it

1s an 1deal screening tool for an early detection
of T2DM.
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