Prediction Model for Postoperative Quality of Life Among Breast
Cancer Survivors Along the Survivorship Trajectory From
Pretreatment to 5 Years: Machine Learning-Based Analysis
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Abbreviations

AUC: area under the curve  (isie n)4sl
BCS: breast cancer survivor ¢l ol s ) saila 3l
BEST: Beauty Education for Distressed Breast Cancer < _cac 4 a yu () 3 (b ) 5 54l
BIG-S: Breast Cancer Information Grand Round for Survivorship
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EORTC: European Organization for Research and Treatment of Cancer
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ML : machine learning Ondile 5 80l
MRS: Menopause Rating Scale Sl (sau 43 ) (aliia
QoL quality of life Sy Cuds
SHAP: Shapley Additive Explanation = ) 358 mua
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Final goal of this study:

Identifying risk factors that affects poor quality of life in breast cancer survivors according to survival period

Data
preprocessing

(1) Data collection from
EMR and cross-
sectional survey

(2) Fealure selection
using SHAP-RFE
method

(3) Stratified by survival

period (time since
breast cancer surgery)

\Y

(1)

(2)

Training
ML models

Trained ML model
using 6 algorithms:
Deep neural network
/ Gradient boosting
method / XGBoost /
Light GBM / CatBoost
/ Random forest

Hyperparameter
tuning using grid
search

(1)

(2)

Model

evaluation and

selection

10-folds stratified
cross validation

Compared all models
using AUC score and
selected the best ML
algorithm

(1)

(2)

Model
interpretation

SHAP feature
importance plot

SHAP summary plot

Identify feature which
affects poor QoL for
each survival period

External
validation

(1) External validation

using another cohort
study data for each
survival period
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Table 1. Characteristics of participants.

DS 28 54 oo s

Characteristics Preoperation Within 1 year Betweenland BetweenZand Between3and Betweend4and P value
(n=1980) (n=653) 2 years 3 years 4 years 5 years
(n=921) (n=682) (n=764)
Age (years). mean (SD) 50.54 (8.74) 49.12 (9.10) 49.78 (8.62) 50.96 (8.68) 50.29 (8.39) 52.37 (8) <.001
BMI (kg/m?), n (%) f i .001
Underweight (<18.5) 110 (5.6) 34 (5) 56 (4) 45 (5) 25 (4) 36 (5)
Normal (18.5-23) 985 (49.7) 352 (53.9) 675 (53.4) 506 (54.9) 392 (57.5) 416 (54.5)
Overweight (23-25) 385 (19.4) 137 (21) 281 (22.2) 202 (21.9) 134 (19.6) 156 (20.4)
Obese (=25) 500 (25.3) 130 (19.9) 253 (20) 168 (18.2) 131 (19.2) 156 (20.4)
Education, n (%) <.001
Middle school or lower 103 (5.2) 58 (8.9) 88 (7) 68 (7.4) 65 (9.5) 82 (10.7)
High school 324 (16.4) 217 (33.2) 445 (35.2) 315 (34.2) 223 (32.7) 271 (35.5)
University graduates or 1553 (78.4) 378 (57.9) 732 (57.9) 538 (58.4) 394 (57.8) 411 (53.8)
higher
Working status at survey, n (%) <.001
Working 868 (43.8) 371 (56.8) 713 (56.4) 524 (56.9) 366 (53.7) 417 (54.6)
Not working 1112 (56.2) 282 (43.2) 552 (43.6) 397 (43.1) 316 (46.3) 347 (45.4)



\#

Marital status at survey, n (%)

Single

# Married

Divorced

Bereavement

185 (9.3)
1617 (81.7)
118 (6)

60 (3)

Monthly family income (US $), n (%)

<$2000
$2000-$4000

=) 54000

Drinking status, n (%)

Never

Past

Current
Smoking status, n (%)

Never smoker

Ever smoker
Comorbidity (yes). n (%)
Physical activity (yes). n (%)

479 (24.2)
636 (32.1)
865 (43.7)

977 (49.3)
689 (34.8)
314 (15.9)

1789 (90.4)
191 (9.6)
672 (33.9)
688 (34.7)

61 (9.3)
541 (82.8)
31(4.7)
20 (3.1)

142 (21.7)
205 (31.4)
306 (46.9)

314 (48.1)
287 (44)
52 (8)

602 (92.2
51(8)
235 (36)
579 (88.7)

101 (8)
1043 (82.5)
75 (5.9)
46 (3.6)

284 (22.5)
364 (28.8)
617 (48.8)

598 (47.3)
500 (39.5)
167 (13.2)

1137 (89.9)
128 (10.1)
485 (38.3)
1138 (90)

68 (7.4)
764 (83)
52 (5.6)
37 (4)

219 (23.8)
246 (26.7)
456 (49.5)

433 (47)
324 (35.2)
164 (17.8)

850 (92.3)
71 (7.7)

373 (40.5)
802 (87.1)

67 (9.8)
554 (81.2)
37(5.4)
24 (3.5)

154 (22.6)
163 (23.9)
365 (53.5)

307 (45)
225 (33)

150 (22

633 (92.8)
49 (7)

285 (41.8)
601 (88.1)

55(7.2)
636 (83.2)
42 (5.5)
31(4.1)

187 (24.5)
218 (28.5)
359 (47)

369 (48.3)
195 (25.5)
200 (26.2)

710 (92.9)
54 (7)

350 (45.8)
665 (87)

.70

001

<.001

<.001
<.001
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