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Abstract. This paper illustrates our examination of the "E-nightingale
Project," reports the results manually obtained from task analyses of
nursing activities using spoken corpora, and describes the possibility of
automated task analyses using natural language processing technologies.
Recently, medical malpractice has become a serious social problem and
safety measures to prevent and decrease medical malpractice are being
taken in some hospitals, for example, by building computerized database
in new systems.

The Japanese Nursing Association states in its guidelines that nurses
are encouraged to make nursing reports, including medical malpractice
reports, and to analyze the cause of accidents, which is helpful for pre-
venting recurrences.

However, it is very difficult for nurses to produce detailed records during
their working hours except for malpractice reports. Furthermore, it is
hard work for nurses on duty to analyze the recorded data in detail.

As a solution, we have launched the "E-nightingale Project," in which
some systems using wearable computers are being developed for the pur-

pose of preventing and reducing medical malpractice.
As part of this project, we built spoken corpora using voice data that
were monitored and recorded daily nursing assignments in hospitals with
our developed devices. 800 hours of voice data were accumulated, and 70

hours of those were transcribed as the spoken corpora. Then we started

analyzing nursing tasks using the spoken corpora, and considered the
possibility of automated task analysis using natural language processing
technologies.

1 Introduction

Recently, medical malpractice has become a serious social problem [1]. The
Japanese Ministry of Health, Labor and Welfare has reported that nursing teams
are most frequently involved in medical accidents in hospitals [2]. The Japanese
Nursing Association also states in its guidelines that nurses are encouraged to
make nursing reports and to analyze the cause of accidents by comparing medical

malpractice reports, which is helpful for preventing recurrences. Some nursing
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tasks in particular are closely associated with the occurrence of 
medical mal-

practice. In other words, if the nursing reports and medical malpractice reports

are analyzed according to nursing tasks, it can be understood
 why and when a

medical malpractice event happened. By using the re
sults, medical malpractice

can be reduced and prevented. However, it is very difficult for 
nurses to make

detailed records during their working hours; furthermore, it 
is hard work for

nurses on duty to analyze the recorded data in detail.

We launched the "E-nightingale Project" to develop a nursing ser
vice support

system based on multimedia data in the real field that monitors and
 records

nursing activities in detail using wearable computers. We can obtain multimedia

data from our developed devices such as video data, sensed data of body actions,

and voice data. Since video data can only be obtained
 in a narrow range, it is

not possible to analyze all of the nursing activities. In fact, we are still analyzing

sensed data so we cannot yet determine nursing behaviors from the sensed data.

On the other hand, nurses have to confirm task names
 aloud every time they start

their tasks, and we can use this information to ana
lyze their tasks. Therefore,

we focus on voice data to analyze nursing activities. In addition, since we need

to develop dictionaries for an automatic speech recognition, we have decided to

build corpora on nursing activities. This is the first attempt
 to develop special

devices, to create spoken corpora for understanding nursing assignments, and to

analyze nursing tasks by using the spoken corpora.

We monitored nurses in a hospital for several days, and recorded mul
timedia

data using our wearable computers. The multimedia data inclu
de video data,

voice data, sensor data and so on. We tried to analyze these data automatically;

however, there arose some problems with analyzing them automatically. For ex-

ample regarding voice data, nurses usually use technical terms with various ex-

pressions. We have some databases that can be regarded as standard dictionaries,

such as JNPSM (Japan Nursing Practice Standard Master) built by MEDIS-DC

(Medical Information Center Development Center) [3], and ICNP (International

Classification for Nursing Practice) [4], but since they include written language,

it is difficult to match their terms and the spoken terms collected in our project.

Furthermore, concrete definitions of nursing tasks in actual working places do

not exist in the research area of nursing task analysis.

In this paper, we report a way to accurately monitor nurses' activities in ac-

tual working places, and propose a method to effectively analyze nursing tasks

from nurses' activity data. We first illustrate our examination of developing cor-

pora of voice data for understanding nurses' activities, then report results from
task analyses of nursing activities manually, and finally explain the possibility

of automated task analyses using natural language processing technologies such
as text-clustering methods.

2 E-nightingale Project

As previously mentioned, preventing medical malpractice is a very important re

search issue. To do so, it is vital to recognise the reality of hospital situations, and
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Noun

Table 6. Features of Relations with High-Frequency Nouns and Job Categories

Frequency Job Categories Appearance Rate %

チェック 410

(Check)

18-109 情報の整理

(Summary of medical chart)
58.2 (239/410)

カルテ 353 18-109 情報の整理 68.6 (242/353)
(Medical chart) (Summary of medical chart)
引き継ぎ 212 18-105 申し送り 89.6 (190/212)
(Takeover) (Changeover)
点滴

(Drip)

254 13-63-6A0502点滴静脈内注射

(Intravenous infusion)

68.5 (174/254)

検温

(Temperature check)

171 15-74 バイタルチェック 84.8 (145/171 )
(Vital check)

to produce a 20-hour task corpus and a 50-hour dialogue corpus. As a first step.
we have been manually transcribing the spoken corpora, and classifying the job
categories. Furthermore, we found a correlation between high-frequency terms

and job categories. If we can build or extend the contents of a concept-based,
a multiple-expression dictionary, and an abbreviated-expression dictionary, we

can produce additional corpora and analyze nursing tasks automatically using

technologies of speech recognition, morphological analysis, and classification.
Utilizing the spoken corpora, we can expect to understand nursing assign-

ments in detail and the structure of communication among nurses. As a result,
it should be possible to prevent medical malpractices due to miscommunication.
and to call nurses' attention to certain tasks correlated with medical malprac-

tice. We think a method that makes spoken corpora can produce nursing reports

more easily and accurately than "Time Study Survey" can. In future work we

will clarify the method in detail and apply it to many hospitals.

In this paper, we only analyzed data from one department in a hospital.
However, we have plans to obtain data from some other departments using our

devices. Furthermore, by incorporating detailed spoken corpora with other mul-

tiple data, we will pursue the exact cause of medical malpractice in hospitals

and undertake work to build a nursing ontology.
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