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Abstract: Objective To construct a simple, economical and clinically applicable prediction model for T2DM
complicated stroke, so as to accurately predict the risk of diabetes mellitus and stroke and obtain relevant risk factors.
Methods Based on the data of Cheeloo Lifespan Electronic Health Research Data-library (CHeeloo LEAD) , univariate
Cox regression analysis was used to screen the risk factors associated with diabetes mellitus complicated with stroke, and
the combined Cox and Bayesian network models were used to construct a risk prediction model, then the prediction
performance of the model was evaluated from two aspects of identification and calibration. Results A total of 15,528
diabetic patients in CHeeloo LEAD database from January 1, 2015 to October 31, 2017 were included in this study, and

2,552 cases of stroke occurred from January 1, 2015 to January 1, 2023. Sixty-seven potential risk factors related to
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stroke were screened out by univariate analysis and used to construct Bayesian networks, and 4 independent risk factors,

including age, transient and sudden-onset diseases, circulatory system diseases, and sequelae of cerebrovascular disea-

ses, were screened by multivariate Cox regression model. Combined with the Cox model and Bayesian network model,

the prediction model of T2DM complicated stroke was constructed to predict the risk of stroke in individuals in 3 years,

and the AUC of the training set and test set were 0.814 and 0.816, respectively, exhibiting the basically consistent re-

sults. Conclusion Age, transient and sudden-onset diseases, circulatory diseases, and sequelae of cerebrovascular dis-

eases are important risk factors for the increased risk of stroke in patients with T2DM. In clinical practice, attention

should be paid to the occurrence of brain lesions in patients with T2DM. The identification of relevant risk factors and

the strengthening of monitoring and management should be carried out to reduce the incidence of stroke and improve the

prognosis of patients.
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Table 2 Results of univariate Cox model analysis for stroke/n( % )

H# 5'? iﬂf’i;ﬁ% H('A',f j:;ff P HR 95%CI
e %

18~45 1662(12.81) 42(1.65) 1.000

46~73 9767(75.27)  1818(71.24) <0.001 2.773 1.816~4.246

74~100 1547(11.92) 692(27.12) <0.001 5.112 3.077~7.901
531

%« 6356(48.98)  1243(48.71) 1.000

3 6620(51.02)  1309(51.29) <0.001 2.206 1.602~3.038
Ao FIE SRR 1398(10.77) 641(25.12) <0.001 3.482 2.513~4.826
O R o O 1398(10.77)  1253(49.10) <0.001 6.485 4.667~9.010
R0 S5 AR A e 1l A 74(0.57) 56(2.19) <0.001 1.677 1.462~1.924
B /NBR PR 106(0.82) 126(4.94) <0.001 4.185 3.373~5.192
k1R LA A 5 S B 667(5.14) 870(34.09) <0.001 1.899 1.645~2.191
{8 T3 2R 176(1.36) 80(3.13) <0.001 2.441 1.804~3.303
ol FH H 4 e 193(1.49) 213(8.35) <0.001 1.907 1.588~2.291
15 IR S 799(6.16) 232(9.09) <0.001 2.614 2.316~2.950
vk Y R 202(1.56) 77(3.02) <0.001 1.564 1.345~1.819
I ML A5 9 i S 193(1.49) 75(2.94) <0.001 1.484 1.280~1.722
ey A O R 5183(39.94)  1357(53.17) <0.001 12.280 10.739~ 14.042
B /NG —[] B HG 2464(18.99) 1144(44.83) <0.001 2.816 2.329~3.406
P2 R G0 HA ZE L 1 895(14.60) 792(31.03) <0.001 1.623 1.391~1.894
B D AR 1861(14.34) 786(30.80) <0.001 1.622 1.383~1.902
ZERA 1861(14.34) 786(30.80) <0.001 3.006 1.913~4.723
B P A e 1.839(14.17) 780(30.56) <0.001 3.318 2.115~5.205
g%’ﬁﬂﬂﬂﬁ]ﬁg&éﬁ(?}g% 736(5.67) 280(10.97) <0.001 6.452 4.646~8.959
AR E 719(5.54) 265(10.38) <0.001 3.480 2.967~4.083
NEEI S 912(7.03) 794(31.11) <0.001 1.735 1.437~2.094
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i R EF AR AT 2298(17.71) 1316(51.57) <0.001 2.065 1.569~2.717
5 FH SRR R S LLI BT 515(3.97) 40(1.57) <0.001 2.893 2.123~3.944
Eigg&ggﬁﬁ;@ﬁgggw 91(0.70) 171(6.70) <0.001 12.280 10.739 ~ 14.042
18 MO PR 1 604(12.36) 551(21.59) <0.001 4.307 2.992~6.201
T2 R R R 2392(18.43) 660(25.86) <0.001 1.612 1.396~1.862
Jili & 1621(12.49) 250(9.80) <0.001 1.815 1.543~2.134
1 1 RH P it 3394(26.16) 878(34.40) <0.001 1.876 1.533~2.295
Ja g 120(0.92) 142(5.56) <0.001 1.895 1.583~2.269
¥ B AEI 22 58 WRE R FARAE 1710(13.18) 428(16.77) <0.001 1.688 1.396~2.040
i BT FC AR AT 1710( 13.18) 428(16.77) <0.001 2.049 1.612~2.605
A PN B TR TSR AR 331(2.55) 115(4.51) <0.001 2.652 1.822~3.860
BB 739(5.70) 287(11.25) <0.001 1.578 1.365~1.824
R AL 4146(31.95) 1191(46.67) <0.001 1.325 1.176~1.493
il 1519(11.71) 420(16.46) <0.001 2.373 2.006~2.808
fifi 4D 3 1256(9.68) 386(15.13) <0.001 2.335 1.767~3.086
{ifi JF o] ] DC AR 214(1.65) 116(4.55) <0.001 1.884 1.575~2.254
i WK 42(0.32) 36(1.41) <0.001 2.574 1.896~3.495
148 I o 92l e 214(1.65) 108(4.23) <0.001 3.839 2.436~6.050
iggﬁ@%%ﬁ%%%%ﬁ 157(1.21) 85(3.33) <0.001 13.193 11.512~15.120
ALK 251(1.93) 116(4.55) <0.001 4.307 2.992~6.201
1 1 9 9 748(5.76) 296(11.60) <0.001 6.919 5.140~9.313
RAEI FR B R AMARAE 192(1.48) 94(3.68) <0.001 2.124 1.682~2.682
W1 2R 40 ) LA g 76(0.59) 50(1.96) <0.001 1.918 1.642~2.241
fRFEEL 165(1.27) 93(3.64) <0.001 1.597 1.411~1.806
JHF ik 5 955 28(0.22) 29(1.14) <0.001 1.553 1.338~1.804
JI R o O 9 AR I 1 B 5 0 51(0.39) 33(1.29) <0.001 1.564 1.345~1.819
4 92 P TR 162(1.25) 96(3.76) <0.001 3.276 2.184~4.913
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Table 3 Results of multivariate Cox model analysis for stroke

H# B SE P HR 95%CI
SEW B

18~45 1.000

46~73 1.020 0.217 <0.001 2.773 1.816~4.246

74~100 1.632 0.222 <0.001 5.112 3.077~7.901
SRR 28 K e

& 1.000

= 1.421 0.076 <0.001 4.106 3.540~4.763
PGS RGP0

& 1.000

P 2.102 0.111 <0.001 8.184 6.586~10.168
i 1759 i T

w 1.000

= 0.220 0.071 0.002 1.247 1.085~1.432
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Figure 1 Bayesian network of T2DM combined with stroke
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Figure 2 ROC curves of the combined Cox and Bayesian network prediction model for stroke
A: Training set; B. Test set.
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Figure 3 Calibration curves of the combined Cox and Bayesian network prediction model for stroke
A: Training set; B Test set.
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