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Abstract

Objective: To analyze factors influencing health knowledge rates after preoperative education for
VR procedures and establish a predictive model. Methods: From 2024 to 2025, 500 patients under-
going surgical treatment at our hospital were enrolled. Eighty percent (400 patients) were ran-
domly assigned to the modeling group, and 20% (100 patients) to the validation group. Univariate
and multivariate logistic regression analyses were performed using SPSS 25.0 software to identify
potential influencing factors. A nomogram prediction model was constructed using R 4.2.1 software.
The model’s discriminatory ability was evaluated by plotting receiver operating characteristic (ROC)
curves and calculating the area under the curve (AUC). Calibration accuracy was further assessed
by plotting calibration curves. Results: Age, region, educational attainment, parental literacy, and
diagnosis significantly influenced health knowledge rates. The nomogram prediction model demon-
strated an AUC of 0.81 (95% CI: 0.758~0.860), indicating moderate predictive capability. Conclusion:
The effectiveness of VR technology interventions is influenced by multiple factors including patient
age, region, educational level, parental literacy, and diagnosis. The predictive model developed in
this study exhibits satisfactory performance.
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Table 1. Comparison of disease knowledge mastery between two groups in the training set

F 1 NGEMARBIREEF RS

A R 4 (n = 323) RBERH (n = 77) t/z/x? P
R (D) 9.58+2.35 8.7+2.56 -2.02 0.04
TR, n (%) 0.15 0.881

% 221 (68.4) 52 (74.4)

5 102 (31.6) 25 (25.6)

FRAEHLIX, n (%) -4.13 P <0.05

WA 226 (70) 35 (69.8)

2 97 (30) 42 (30.2)

SMAGTREE, n (%) -2.76 P <0.05
INFERLTR 117 (36) 41 (65.1)
NERULE 206 (64) 36 (34.9)

FEKEIE, n(%) -5.22 P <0.05
R L 242 (10.8) 31 (11.6)
LT 81 (89.2) 46 (88.4)
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o] J2 9% 95 (10.8) 46 (51.0)
Y&t 229 (89.2) 31 (49.0)
B KR R H(Kg/m?) 19.50 +2.99 19.36 +3.03 -1.62 0.105
RBH—IRABE, n (%) 0.198 0.843
v 227 55
i 96 22
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Table 2. Multivariate Logistic regression analysis of the training set

2 2. NEESLEE Logistic BV

A B SE Wald
aa 0.17 0.05 8.78
JTAEH X -1.33 0.31 18.19
TR -0.72 0.29 6.08
FREF -1.49 0.31 22.69
2l 0.96 0.29 10.99

P <0.05

P <0.05

0.014

P <0.05

P <0.05
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Table 3. Predictors and statistical test results of the Logistic regression prediction model
= 3. Logistic B1YIFNAR BTN E F K& Feit 103645

B3 B SE Wald P

U 0.17 0.05 8.78 P<0.05
FAE X -1.33 0.31 18.19 P <0.05
TR -0.72 0.29 6.08 0.014
FKERF -1.49 0.31 22.69 P <0.05

2l 0.96 0.29 10.99 P<0.05

i 0.79 0.60 1.71
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Figure 1. Column chart model of health education awareness effect
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Figure 2. ROC curve of training set
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Figure 3. ROC curve of validation set
[ 3. BIES ROC ik

e ]
2 o |
2 S
c
3 o |
i‘; o
T« Lt
3 = 4
c ° .z=*"Apparent
2 « +*"— Bias-corrected
O o 7 - Ideal
o | .-
e T \ | | | |
0.0 0.2 0.4 0.6 0.8 1.0

Predicted probability (train)
B= 1000 repetitions, boot Mean absolute error=0.033 n=400

Figure 4. Preoperative education calibration curve of whether VR is applied to the training set
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Figure 5. Preoperative education calibration curve for verifying whether VR is performed on the validation set
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