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Influencing factors and prediction model construction of postoperative refractive error in patients with
diabetic cataract
Zhang Yan-Hong, Zhao Zuo-Fang, Jia Qian-Wei, Zhao Xiao-Ying

Department of Ophthalmology, Chengdu Pidu District Pople's Hospital, Chengdu, Sichuan 611730, China

[Abstract] Objective To investigate the influencing factors of postoperative refractive error in patients with diabetic
cataract and establish a prediction model. Methods Retrospective analysis of clinical data of 159 patients with diabetic cataract
received phacoemulsification for cataract extraction and artificial lens implantation surgery in Chengdu Pidu District Pople's Hospital
from March 2020 to March 2023. Using the random number table method, patients were divided into a training set (n=106) and a
validation set (n=53) in a 2:1 ratio, respectively, to construct and validate a risk model for postoperative refractive drift. Comparing
clinical data of the patients, random forest algorithm was used to score the importance of each index and screen the factors that affect
patients' postoperative refractive shift. Spearman method was used to analyze the relationship between ARE and the indicators related
to postoperative refractive deviation. Multiple linear regression was used to analyze the influencing factors of postoperative refractive

shift in patients, and draw a regression equation to evaluate the scatter plot between ARE and actual detection values. A predictive
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model for postoperative refractive shift in patients with diabetic cataract was constructed, diagnosed and evaluated. Results The
results of the univariate analysis and random forest algorithm showed that the top 6 variables in terms of importance scores are
anterior chamber depth (ACD), axial length (AL), glycated hemoglobin Alc (HbA, ), lens thickness (LT), intraocular pressure and
keratometry mean (Km) respectively. The results of Spearman correlation analysis indicated that there were certain correlations
between postoperative ARE and refractive deviation-related indicators (ACD, AL, HbAlc, LT, intraocular pressure and Km) (p was
0.428, 0.68S, 0.756, 0.365, 0.489, and -0.442 respectively, P<0.05). The results of multiple linear analysis showed that AL>26 mm,
ACD=2 mm, HbA, >7.5%, intraocular pressure 215 mmHg, LT>4 mm and Km>48 D were all independent risk factors affecting
postoperative ARE of patients (P<0.05). The areas under the ROC curves of the training set and validation set of the postoperative
refractive shift prediction model were 0.792 and 0.788 respectively, the specificities were 0.815 and 0.811, and the sensivities were
0.807 and 0.798. The calibration curve fits well, indicating that the model has a relatively high accuracy. The results of the decision
curve show that the net benefit of the model is higher within the threshold probability range of 0.1 - 0.9. The results of internal

verification showed that the area under the ROC curve was internally verified to be 0.897 and the Brier value was 0.108.

Conclusions AL, ACD, HbA , intraocular pressure, LT, and Km are all influencing factors for postoperative ARE of patients with

diabetic cataract. Personalized prevention strategies and nursing strategies could be developed in clinical practice to address these risk

factors.
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Tab.1 Univariate analysis of postoperative absolute refractive

error (ARE) in patients with diabetic cataract
B1%(%) AJ5240H

L] (1=106) ARE(D, &ts) P

P 1.589  0.11S
b 50(47.2)  0.64%0.15
& 56(52.8)  0.69+0.19

AEI (%) 1427  0.156
<60 39(36.8)  0.67+0.17
>60 67(632)  0.72+0.21

BRI (A H) 1742 0.084
<121H 35(33.0)  0.65%0.18
=121/ 71(67.0)  0.71+0.20

HRZHH JEE (mm) 10.926 <0.001
<26 mm 64(60.4)  0.54%0.16
226 mm 42(39.6)  0.93+0.22

BRI 1357 0177
<1 78(73.6)  0.42%0.13
>1 28(26.4)  0.39+0.12

DA (mm) 12.314 <0.001
<2 36(34.0)  0.37£0.10
> 70(66.0)  0.76:0.21

AR & (mmHg) 7.355 <0.001
<15 40(37.7)  0.43£0.12
>15 66(62.3)  0.65+0.19
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Km(D) 8.455 <0.001
<48 65(61.3)  0.45+0.17
>48 41(38.7)  0.82+0.28

R A 1B (mm) 1384  0.169
<0.9 53(50.0)  0.70£0.23
>0.9 53(50.0)  0.76£0.25
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Tab.2  Multivariate logistic regression analysis of postoperative

absolute refractive error (ARE) in patients with diabetic cataract
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Fig.1 The importance of influencing factors to refractive drift in patients with diabetic cataract (A) and error rate of out-of-bag (B) based

on random forest algorithm
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Fig.2 Spearman correlation analysis of postoperative absolute refractive error (ARE) and the indicators of refractive deviation in patients

with diabetic cataract
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Tab.3 Multiple linear regression analysis of influencing factors to postoperative absolute refractive error (ARE) in patients with diabetic

cataract

St EX 1 P 95%CI Fae s VIF
Wt 21.342 <0.001 15.554~27.856 / /
AL>26mm 0.456 <0.001 0.229~0.597 0.934 1.071
ACD>2mm 0.496 <0.001 ~0.704~-0.356 0.790 1.266
iR JE>15mmHg 0.288 <0.001 ~0.495~-0.145 0.849 1.178
LT>4mm 0.318 <0.001 0.174~0.578 0.724 1.381
Km=>48D 0.368 <0.001 ~0.565~-0.245 0.673 1.485
HbA, >7.5% 0.387 <0.001 0.145~0.589 0.605 1.654
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Fig.3 ROC curve, calibration curve, and decision curve analysis of the prediction model for refractive deviation in patients with diabetic

cataract
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