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[ Abstract]
patients undergoing arthroplasty by using logistic regression. Methods We retrospectively collected the data of 4286

Objective To construct a risk predictive model for postoperative sleep disturbance (PSD) in

patients who underwent joint replacement surgeries at a tertiary-care hospital in Chengdu, China between January 1, 2017
and September 30, 2021. With 3001 cases in the training set and 1285 cases in the test set, we constructed the model by
using a logistic regression algorithm to screen for predictors in Matlab, displaying the predicted risks of postoperative
sleep disturbance with nomographs. The performance of the model was assessed by the area under the curve (AUC) of the
A total of 9

predictors, including post-admission preoperative sleep disturbance, ward type, body mass index, smoking status, range of

receiver operating characteristic curve, accuracy, precision, recall, F1 value, and calibration curve. Results

diseases, joint mobility (flexion), joint mobility (extension), preoperative last hemoglobin, and type of surgery, were
eventually included in the study for predictive modeling . The performance assessment findings of the predictive model
were as follows, AUC value, 0.708 (95% confidence interval: 0.677-0.740), accuracy, 75.20%, precision, 65.80%, recall,
43.70%, and F1 value, 0.525. The calibration curve showed good agreement between the predicted probabilities and the
actual data. Conclusion The model constructed in the study has good predictive efficacy and the nomographs are simple
and easy to use. With this model, health workers can make preoperative prediction of the risk of PSD in arthroplasty
patients based on the predictors, which facilitates early prevention and reduces the risk of postoperative sleep disturbance
in patients.

[Key words] Arthroplasty Predictive model

Machine learning Postoperative sleep disturbance
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"orthopedics", and operation, "arthroplasty".

The inpatient records of of 10 381patients who received joint replacement
between January 1, 2017 and September 30, 2021 at West China
Hospital, Sichuan University were retrieved by searching with department,

Exclusion

Surgery related to tumor removal/biopsy (n=452)
Non-arthroplasty (n=361)
Non-hip/knee arthroplasty (n=677)

Regular sleep medication throughout admission to
discharge (n=2 278)

Patient record data missing >20% (n=1 898)

Duplicate medical record information (n=429)

Final inclusion of 4 286 samples with
PSD (n=1 352) + no PSD (n=2 934)

|

l

PSD occurred in 70% of the training set (n=
947) + those who did not have PSD (n=2 054)

PSD occurred in 30% of the test set (n=405) +
those who did not have PSD (n=880)

B 1 FRMRANER
Fig 1 Enrollment of the subjects
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Table 1 Results of stepwise regression for feature selection

Feature Deviation )(2 P

Preoperative sleep disturbance after admission 3241.461 500.657 <0.001
3201.410 40.051 <0.001
3191.251 10.159 0.001
3183.092 8.160 0.004
3176.368 6.724  0.001
3169.883 6.486 0.012
3147.234 6.123 0.013
3135.324 5.554 0.018
3120.740 4.405 0.036

Type of ward (rooms for 4 or more patients)
Body mass index (underweight)

Smoking

Range of diseases (bilateral)

Joint mobility (flexion)

Joint mobility (extension)

Hemoglobin (anemia)

Surgery type (knee arthroplasty)
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Fig 2 ROC curve of the LR model
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Table 2 Evaluation indexes of the prediction effect of the LR model

Model Accuracy Precision Recall Fl-value
LR 0.752 0.658 0.437 0.525
L2 pyy 0417 Slope 0.835
L0 C(ROC) 0.708 Emax 0.078
o R2 0.182 E90  0.050
é 08 L D 0.138 Eavg 0.026
= ’ U 0.003 Sz 1.978
0 . .
S o6l Q 0135 Sp 0048
a, Brier 0.184 ==
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g oap et T Med
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Fig 3 LR model calibration curve



762

PR AE2A A (B 2R

5 544

AER—E, HBiersM400.184, H2T0, LN AL )
TR AR SR — BB
2.4 REATHKL

ASHITFE R ISR P AT A B2 S Ay ] AL, BIAR
G 9 9 9 R Ay IBU{EL VLS I e Xk XU (L Y B ke

IROAHRTE 1 2 BE AL BE, T8 4o 7 728 o B I A A8
PointsZ Y FELL, 15 2GSRI IR 78, SR K T A
FIAT AN 2T 58, T Total pointsZ B3 71 mifil
RiskZk (R TELL, il 1] LATS 2588 619 BARPSDIN A A K
W, BAA UL 4.

0 20 40 60 80 100
Points ' - i
var 1 [ T
5 ! }
var ! :
var 12 i I
1 0
var 16 %
var 65 1 I
0
var 66 T T — |
-35 -25 -15 -05 0.5 1.5 2.5
var 67 T 0 T I I I
-10 i -6 -2 2 6
var 74 i -
1 0
var 85 -
1
Total points T T o ——
100 200 300 400
Linear predictor I T [T | 1 T T
-2 -1 0 1 2 3 4
07 0.8 0.9 0.95

Risk I
0.2

I I I
03 04 05 0.6

B 4 XTERARBERGERERXGTIZE
Fig 4 Nomograph of postoperative sleep disturbance in arthroplasty patients

var 1: preoperative sleep disturbance after admission; var 5: type of ward (rooms for 4 or more patients); var 12: body mass index (underweight); var 16: smoking; var

65: range of diseases (bilateral); var 66: joint mobility (flexion); var 67: joint mobility (extension); var 74: hemoglobin (anemia); var 85: surgery type (knee arthroplasty).
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