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vs. 

1.6
(Hirakawa Y, et al. J Epidemiol 2017;27:123–129)

1.7
(Ohara T, et al. Neurology 2011;77:1126–1134)

1.7
(Hoang PTN, et al. J Diabetes Investig 2022; 13: 1897–1904)
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*1 E10-E14
*2 4 /
*3 2015 40 74

677,572
2015 2020 *1

23,787,174

2015 *2

337,549
2015 2020

17,398,075

*3 315,111
*1 I10
*2 4 /
*3 2015 40 74

2,125,864
2015 2020 *1

72,303,928

2015 *2

1,065,039
2015 2020

53,623,767

*3 1,019,439
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2015 2016 2017 2018 2019 2020

= 4 /

= 3

315,111

1,019,439

48,752 (15.5%)

181,088 (17.8%)
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Classification and Regression Trees (CART) 

1. (complexity parameter, cp) 0.00001 CART
2. 1 1 cp 0.00001 cp cp

(cross validation error, xerror)
(xstd) 

3. xerror 1 xstd cp cp
(1-SE )

4. 1-SE CART

CART (CART)
(logistic) 
ROC
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AUC

Hastie et al.(2001, p.196)
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(25%)

(50%)

(25%)

10 AUC

PPV NPV AUC
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3

PPV NPV
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CART
1

2
3

3
2

AUC
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Logistic

10

OR 95% CI 95% CI

0.9816 0.9804 0.9828
0.8484 0.8265 0.8709

DPP-4 / 1.0008 1.0007 1.0009
DPP-4 / 0.8957 0.8931 0.8982
α / 1.0002 1.0002 1.0003
α / 0.9231 0.9175 0.9289
SU / 1.0001 1.0000 1.0001
SU / 0.9306 0.9275 0.9338

/ 1.0002 1.0002 1.0002
/ 0.9290 0.9264 0.9316

/ 1.0006 1.0005 1.0008
/ 0.9140 0.9077 0.9204

/ 1.0001 1.0000 1.0002
/ 0.9276 0.9169 0.9383

GLP-1 / 0.9997 0.9936 1.0059
GLP-1 / 0.9570 0.9430 0.9712

/ 0.9990 0.9982 0.9998
/ 0.9639 0.9611 0.9666

SGLT2 / 1.0002 1.0000 1.0005
SGLT2 / 0.9473 0.9388 0.9560

/ 1.0003 1.0001 1.0004
/ 0.8978 0.8911 0.9046

/ 0.9936 0.9926 0.9947

OR 95% CI 95% CI

1.4644 1.4456 1.4834
1.0230 1.0211 1.0248
0.9749 0.9716 0.9783

HbA1c / 0.9419 0.9391 0.9447
/ 1.2309 1.1546 1.3122

/ 1.0092 1.0071 1.0113
1.0001 1.0001 1.0001
1.2760 1.1939 1.3637
1.0681 1.0256 1.1123
1.0724 1.0317 1.1148
1.1106 1.0509 1.1737
1.3368 1.1969 1.4931
1.0599 0.9444 1.1896
1.0550 1.0196 1.0916
0.8726 0.8004 0.9514
0.9260 0.7892 1.0866
1.1924 1.0985 1.2944
1.1540 1.0758 1.2378
0.9703 0.8611 1.0933
1.0248 0.9310 1.1279
1.2829 1.2072 1.3633
0.9616 0.8758 1.0559
1.0864 1.0420 1.1328
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CART Logistic

0.685, 0.674
AUC 0.731 (0.727–0.734) 

0.680, 0.688
AUC 0.740 (0.736–0.744) 



0.717, 0.703
AUC 0.767 (0.765–0.769) 
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0.697, 0.735
AUC 0.775 (0.773–0.777) 

CART Logistic



PPV NPV AUC

5
CART 0.685 0.674 0.544 0.790 0.731

Logistic 0.680 0.688 0.554 0.790 0.740

CART 0.554 0.810 0.349 0.909 0.739

Logistic 0.703 0.707 0.305 0.929 0.769

5
CART 0.697 0.735 0.625 0.793 0.775

Logistic 0.717 0.703 0.606 0.797 0.767

CART 0.766 0.690 0.348 0.932 0.794

Logistic 0.746 0.718 0.364 0.929 0.802
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PPV NPV AUC PPV NPV AUC

5
CART 0.685 0.674 0.544 0.790 0.731 0.641 0.758 0.543 0.825 0.735

Logistic 0.680 0.688 0.554 0.790 0.740 0.686 0.718 0.525 0.835 0.756

CART 0.554 0.810 0.349 0.909 0.739 0.567 0.852 0.355 0.932 0.769

Logistic 0.703 0.707 0.305 0.929 0.769 0.720 0.741 0.286 0.948 0.798

5
CART 0.697 0.735 0.625 0.793 0.775 0.691 0.754 0.605 0.817 0.774

Logistic 0.717 0.703 0.606 0.797 0.767 0.715 0.732 0.593 0.825 0.784

CART 0.766 0.690 0.348 0.932 0.794 0.645 0.819 0.406 0.924 0.800

Logistic 0.746 0.718 0.364 0.929 0.802 0.746 0.748 0.356 0.940 0.821
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*1 2015

*2 2015 40 74

2015 *1 349,463
2015 2020

1,371,633

2015–2020 124,217
2015 2020

745,302

*2 74,324
*1 2015
*2 2015 40 74

2015 *1 1,187,510
2015 2020 *1

4,696,586

2015–2020 440,590
2015 2020

2,643,540

*2 294,442
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2016–2020

74,324

294,442

42,617 (57.3%)

106,647 (36.2%)


130 mg/dL or 180 mg/dL or HbA1c 7.0%

2019


140 mmHg or 90 mmHg 

2019
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0.842, 0.763
AUC 0.816 (0.806–0.826) 

0.803, 0.846
AUC 0.900 (0.895–0.905) 

CART Logistic
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0.798, 0.679
AUC 0.790 (0.787–0.794) 

0.729, 0.786
AUC 0.841 (0.838–0.843) 

CART Logistic



PPV NPV AUC

5 CART 0.842 0.763 0.965 0.383 0.816

Logistic 0.803 0.846 0.976 0.357 0.900

CART 0.814 0.651 0.785 0.691 0.733

Logistic 0.751 0.726 0.811 0.650 0.803

5 CART 0.798 0.679 0.858 0.581 0.790

Logistic 0.729 0.786 0.892 0.545 0.841

CART 0.749 0.688 0.575 0.829 0.761

Logistic 0.714 0.726 0.596 0.818 0.792
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PPV NPV AUC PPV NPV AUC

5
CART 0.842 0.763 0.965 0.383 0.816 0.768 0.883 0.983 0.305 0.859

Logistic 0.803 0.846 0.976 0.357 0.900 0.802 0.842 0.978 0.323 0.900

CART 0.814 0.651 0.785 0.691 0.733 0.805 0.654 0.789 0.677 0.748

Logistic 0.751 0.726 0.811 0.650 0.803 0.742 0.729 0.817 0.634 0.801

5
CART 0.798 0.679 0.858 0.581 0.790 0.774 0.710 0.864 0.570 0.787

Logistic 0.729 0.786 0.892 0.545 0.841 0.716 0.791 0.890 0.540 0.836

CART 0.749 0.688 0.575 0.829 0.761 0.744 0.689 0.563 0.833 0.759

Logistic 0.714 0.726 0.596 0.818 0.792 0.720 0.711 0.574 0.825 0.788
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CART


• AUC 0.6 0.7
• AUC 0.7 0.9




