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Automated entry of paper—-based patient-reported outcomes: Applying

deep learning to the Japanese orthopaedic association back pain
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(H #J(Purpose)]
Health-related patient—reported outcomes (HR-PROs) are crucial for assessing the quality of life
among individuals experiencing low back pain. However, manual data entry from paper forms, while
convenient
for patients, imposes a considerable tallying burden on collectors. In this study, we developed a deep
learning

(DL) model capable of automatically reading these paper forms.

(7572 & QN Altf(Methods/Results))
We employed the Japanese Orthopaedic Association Back Pain Evaluation Questionnaire, a globally
recognized assessment tool for low back pain. The questionnaire comprised 25 low back pain-related
multiplechoice questions and three pain-related visual analog scales (VASs). We collected 1305 forms
from an academic medical center as the training set, and 483 forms from a community medical center as
the test set. The performance of our DL model for multiple—choice questions was evaluated using
accuracy as a categorical classification task. The performance for VASs was evaluated using the
correlation coefficient and absolute error as regression tasks.
In external validation, the mean accuracy of the categorical questions was 0.997. When outputs for
categorical questions with low probability (threshold: 0.9996) were excluded, the accuracy reached
1.000 for the remaining 65 % of questions. Regarding the VASs, the average of the correlation

coefficients was 0.989, with the mean absolute error being 0.25

(#%  FH(Conclusion)]
Our DL model demonstrated remarkable accuracy and correlation coefficients when automatic reading

paper—based HR-PROs during external validation




[Format-HO7]

MXEEOEROEFRHE YL F

(& RlE o) & wh

() % £

£ e I e B I A $éi gz jﬁi\ e
"

WAL
B KIE K F i V2 v s i
31 - /v |

Bl Kk i@g 7] 'ﬂfv‘# ;5
78N

BXHEORREOEE |

BHERET O A, (Patient Reported Quteome: PRO) {E. MMHBFOWULEZEMTH L CEECTH D, FARER
RS IR AR 2 T, R A S h T D IEREMEPRO T & U . FERIZ BT A 250 £ ERRAUED
£ ERIIBET 23 00BN T o F R —a (VAS) CRREATINS, AEALOFEHT—2 AN, B
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