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Abstract; Using the data of 3 000 cases of diabetes complications provided by Clinical Medical Science Center
of the National Population and Health Science Data Sharing Platform as a data set, the risk of diabetes com-
bined complications was calculated and predicted. High-risk combined complications were found through asso-
ciation rules and the associated morbidity rate of each combined complication was calculated. The random for-
est algorithm was used to establish a high-risk combined complication incidence prediction model, and its key
influencing factors were found. The research results show that: the related incidence rate of partial combined

complications exceeds 90%. Among the slected 12 groups of high-risk combined complications, hypertension,
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atherosclerosis, retinopathy, coronary heart disease, nephropathy, et al are common complications. The key
influencing factors (biochemical indices) in different combined combinations are different. The classification
average accuracy of each combined ten fold cross validation method is over 0. 800 0, and the area under curve
(AUC) value is all greater than 0. 67.

Keywords: diabetes; complications; related incidence rate; key factor; incidence prediction; association

rules; random forest
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Tab. 2 Content of each field in dataset 2
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Tab.5 High-risk combined complications
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Tab.6 Top 10 important biochemical indexes in random forest model

= 4 4 43 [ 4 506 4
flﬁ% ERE fig% ERLE fi%% ERAE f%%% ERE f%%% ERY f%%% ERE
AGE 0.085 8 SCR 0.143 1 SCR 0.158 3 SCR 0.160 2 AST 0.041 6 CP 0.056 1
GLO 0.046 9 BU 0.116 3 BU 0.116 4 BU 0.109 7 CP 0.041 2 CRP 0.040 8
HDL_C 0.034 0| UPR_24 0.100 4| UPR_24 0.101 7 PCV 0.080 6| ALB_CR 0.040 7| UPR_24 0.037 1
TC 0.033 9 PCV 0.063 8 PCV 0.057 0 HB 0.063 8 TC 0.039 7 GGT 0.035 6
LPS 0.0319 UCR 0.042 3 UCR 0.042 9 ALB 0.046 8 LPS 0.039 3| ALB_CR 0.0331
CP 0.031 6| ALB_CR 0.036 6| ALB_CR 0.035 8| HBA1C 0.041 3 AGE 0.039 3 LPS 0.032 5
GLU 0.029 8 ESR 0.033 7 IBILI 0.032 7 IBILI 0.035 7| LDL_C 0.0371 ALB 0.032 3
LDL_C 0.0287 IBILI 0.030 8 ESR 0.031 3 ALT 0.028 6 SCR 0.037 1 HB 0.0311
INS 0.028 3 ALB 0.030 2 HB 0.029 4||ALB_CR 0.027 0| HDL_C 0.032 5 PLT 0.028 8
PT 0.027 4 HB 0.029 3 ALB 0.029 4| TBILI 0.0256 GLU 0.0317 PCV 0.028 3

57 4 4 4 = 4 £ 4 4
f%ﬁ% ERE ﬁ%ﬁ% ERLE fi%% TR fé%% ERE gﬁ%% EELE fﬁ%% LR
CP 0.054 9| UPR_24 0.122 9 CP 0.058 0| HBA1C 0.058 7 CP 0.053 7| UPR_24 0.1159
AGE 0.048 3| ALB_CR 0.108 8| ALB_CR 0.047 7 SCR 0.038 6| ALB_CR 0.044 1||ALB_CR 0.098 8
ALB_CR 0.045 0 SCR 0.081 4| UPR_24 0.045 8 GSP 0.036 4 AGE 0.036 9 SCR 0.091 7
UPR_24 0.037 2 UCR 0.047 0 AGE 0.041 6 SUA 0.032 7| UPR_24 0.0355 BU 0.045 3
TP 0.035 3 BU 0.046 4 CRP 0.034 9 GLU 0.031 3 TP 0.032 7 UCR 0.041 7
CRP 0.0331 ALB 0.036 7 LPS 0.032 1||IBP_LOW 0.030 1| HBA1C 0.030 4 ALB 0.040 9
TC 0.028 7 PCV 0.024 9 TP 0.030 2 BU 0.030 1 ALB 0.030 1 PCV 0.029 8
INS 0.027 5 CP 0.024 3 SCR 0.029 4 |BP_HIGH 0.029 0 CRP 0.027 8|BP_HIGH 0.027 9
ALB 0.026 9 FBG 0.023 9 INS 0.029 0 AGE 0.028 6 PCV 0.025 6 FBG 0.024 5
LPS 0.025 5 TP 0.020 8 ALB 0.025 6 CP 0.028 3|BP_HIGH 0.025 2 SUA 0.022 9
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Fig. 3 Predictive analysis process of random forest model
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Tab. 7 Classification accuracy of high-risk combined complication in ten fold cross validation method

' IR THy
1 2 3 4 5 6 7 8 9 10

1 0.9733 0.9733 0.9733 0.9733 0.9733 0.9733 0.9700 0.9700 0.9700 0.9700 0.9720

2 0.943 3 0.9333 0.9500 0.9367 0.9333 0.9500 0.9500 0.9567 0.9500 0.9467 0.9450

3 0.9400 0.9267 0.9500 0.9400 0.9367 0.9500 0.9500 0.9533 0.9500 0.943 3 0.944 0

4 0.9933 0.9933 0.9933 0.9933 0.9933 0.9933 0.9933 0.9933 0.9933 0.9900 0.9930

5 0.9633 0.9633 0.9633 0.9633 0.9633 0.9600 0.9600 0.9600 0.9600 0.9600 0.9617
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4% el (i
1 2 3 4 5 6 7 8 9 10
6 0.9233 0.9233 0.9233 0.9200 0.9233 0.9233 0.9200 0.9033 0.9200 0.9200 0.9200
7 0.8500 0.8567 0.8567 0.8567 0.8567 0.8667 0.833 0.8433 0.8467 0.8533 0.8550
8 0.876 7 0.8900 0.846 7 0.8533 0.88 7 0.8133 0.8400 0.8433 0.8433 0.800 0.8553
9 0.8133 0.8333 0.8167 0.8233 0.8400 0.8400 0.8300 0.8000 0.8067 0.8067 0.8210
10 0.906 7 0.906 7 0.9067 0.9033 0.9033 0.9033 0.9033 0.9033 0.9033 0.9033 0.904 3
11 0.816 7 0.816 7 0.8167 0.8133 0.8167 0.8133 0.8167 0.8100 0.8033 0.7900 0.811 3
12 0.856 7 0.800 0.800 0.8833 0.8967 0.8367 0.8667 0.8467 0.8533 0.8567 0.8617
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Fig.4 ROC curves of 12 groups high-risk combined complications
120 {54 PR 9 K8 8 B0a G5 0 0 A8 38 B8 1 45 B0 O 4 e B8 vh BB B 328 3B, AR B & 0T & 0E B8 8 4
TE AR A I R B P B AL e B0 L 3 BEOF R IE AT R 12 A B A& 10 UBUE . 390 5 R ow EiiE 5
5 4R B R B 43 i A 12 26 1 R AU B A I R & o TR AR R v i AT R T, B AL AR
RS TR X M g BB 8 O R RE TN 25 1L L a2k 8 .
8 BEMLAR M T W PR e S5 I RN T 4

Tab. 8 Prediction results of random forest model of diabetic complications

Hy 45 BHEL RBFH2 BAE3 BE4L BHS BE6E RBRHET BAES BEI HEHI0

1 Sbrfol Bom o BUW BUR B B REUR OREBUR OREBR REBIE REURN
BORVEM N / / N V/ N / V/ V/

2 FbrMEOL KRB REH KRB KRB RE BUN BN B BN B
BOREM v/ / v/ / / v/ / v/ /
BOREM v/ V/ v/ / / v/ / v/ /

4 SPRfEA BRI BUR BUN BUR KRB REBUR REUN RN REUW
BRI v N X N N V N v N
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