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My contribution

| implemented the nursing information system in React, which schedules spoken patient-status questions
through a smart speaker and logs the responses automatically. My main contribution was the evaluation design:
benchmarking four speech-to-text engines against measured transcription error; defining an explicit pass
criterion of 80 percent character-level agreement derived from Character Error Rate; stratifying recognition
testing across three age groups and both sexes; and reporting the groups where the system fell below that
criterion rather than only the aggregate.

Reading this paper without K orean

Thefull text isin Korean. The following are readable without trandlation:
* p. 2015 — English title, authors, affiliations.

* p. 2016, Figure 1 — system sequence diagram, labelled in English.

* p. 2017, Table 1 — measured task times per workflow step, manual versus system.
*p. 2017, Table2 — 109s - 33son first use (70 percent) and 90s — 4s on repeated use (96 percent).

Stated limitations

Section 6 states the study's principal threatsto validity: the evaluation used simulated patient records rather than
clinical data, and ward-transit times were estimated from published adult walking speeds rather than measured
on site.

This page was prepared by the applicant. The unmodified paper follows.



Extended English Summary

Unofficial summary prepared by the applicant. The original Korean paper follows this page.

Problem

Nursing information systems have reduced clerical workload in hospitals, but not direct nursing tasks: checking on
patients, asking about medication, meals, pain, and bowel movements, and recording each answer. These checks repeat on
a schedule and require the nurse to walk to each room. The paper targets that loop, aimed at smaller hospitals where
nursing staff are scarcer.

Approach

A nurse enters the patient, time, and question into a web-based nursing information system. At the scheduled time the
system sends the question to a bedside smart speaker using text-to-speech; the patient answers aloud; speech-to-text
converts the reply and writes it to the database, where the nurse reviews it as text and spends time only on patients whose
answers indicate a problem. Built in React with Google TTSand STT. (Figure 1, p. 2016, shows the sequence in English.)

Selecting the speech-to-text engine
Four Korean speech-to-text services were compared on the same spoken sentence under identical noise-free conditions,
counting mis-transcribed characters: Google (0), Microsoft (1), Naver Clova (1), ETRI (4). Google STT was selected.

Evaluation design

Two functions were tested: scheduling (does the speaker utter the right question to the right patient at the set time) and
speech-to-text accuracy. The pass criterion was set in advance at 80 percent character-level agreement, computed as (1 —
Character Error Rate). Six participants covered three age groups and both sexes, and recognition was measured separately
for each group across four question categories. Scheduling passed every test case. Recognition met the criterion for most
groups but fell below it for specific demographics — 57 to 77 percent for several question types among women in their
eighties— and these shortfalls are reported rather than averaged away. Noise cancellation is proposed to close the gap.

Wor kflow time measur ement

The workflow was modelled end to end against manual nursing records. Steps that could be demonstrated (typing, speech,
response time) were measured directly and averaged over fivetrials, ward-transit time was estimated from published adult
walking speeds over a45.5 m corridor.

Workflow step Manual With system

Enter patient information 19s 15 s (first use only)
Enter question — 14 s (first use only)
Walk to ward 32s —

Ask the patient 5s spoken by the system
Patient response 4s recorded by the system
Write the nursing record 13s —

Walk back 32s —

Enter record into the system 4s —

Correct typing errors — 4s

Table 1 (p. 2017), trandated.

Manual With system Saved Reduction
First use 109 s 33s 76s 70%
Subsequent uses Ns 4s 86s 96%

Table 2 (p. 2017), trandlated.

Conclusion and stated limitations

Most of the saving comes from the two steps that dominate the manual workflow: walking to and from the ward, and
writing the record. Section 6 states the study's own threats to validity — simulated patient records rather than clinical data,
and estimated rather than measured transit times — so areal ward could produce different figures. Proposed follow-up
work includes integration with existing hospital information systems and handling of incorrectly transcribed entries.
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