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Abstract

The aim of this study is to clarify the change over time
in the elements of work (job elements) and their features,
as well as the relationship between job elements and the
type of job, job class, and the role of the hospital they
are performed in. A time-motion study was conducted on
the medical staff in the surgical wards of two hospitals.
An analysis of roles bys by (a) type or class of job type,
and (b) hospital function was conducted. The number
of working hours was analyzed, as well as the ratio of
working hours with respect to direct and indirect job
elements. The job elements required for each medical
staff member were proven to differ by type of job (doctors
and nurses) and also by job class (nurse leaders and staff).
‘When comparing between hospital the differences in job
elements were proven not to be a result of differences
in hospital function, but to result from the ward system
(ward design and nursing system).

1. Introduction

It is well known that doctors and nurses are hard-
working professionals. It is recognized worldwide that
planning an efficient, effective, and safe job workflow
is one of the most important problems in hospital
administration [1], [2].

The number of medical staff, their abilities, and

3 Deporiment of Nursing, Soiseikoi Hyogo Hospital

4 Department of Radiological Technology, Kowasaki College
of Allied Health Professions

5 Department of Business Management, Kansai University of
International Studies

6 Departiment of Surgery and Clinical Oncology, Osaka
University Graduate School of Medicine

7 Nishinomiya Municipal Center Hospital, Jopan

the function of the ward (hospital) must be accurately
assessed, and the interrelation of these parameters should
be clarified.

In this study, we surveyed the numbers of doctors and
nurses working in hospitals with different roles. We aimed
to clarify the change over time in job elements and their
features, as well as the relationship between job elements
and the type of job, job class, and the function of the
hospital they are performed in.

2. Methods
2.1. Time-motion study

A time-motion study of the job workflow of medical
staff (doctors and nurses) was conducted in a surgical
ward at an advanced treatment hospital in Osaka, and ata
regional general hospital in Hyogo. Both hospitals are in
Japan. The study was conducted for 24 consecutive work
hours in the advanced treatment hospital, and throughout a
working day shift in the regional general hospital [3]-[6].
To maintain accuracy in job records, graduate certified
nurses, radiological technologists, and clinical laboratory
technicians were asked to record job elements and their
durations in units per second. Each observer recorded
Job elements performed by the nurse or doctor involved
in a free format, using the terms “where,” “since when,”
“until when,” “by whom,” “for whom,"” and “which job
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element”. Classified codes or templates were not prepared
beforehand to avoid observer bias.

The recorded job workflow was checked in parallel to
maintain accuracy and oversight of the documentation.

2.2. Classification of job elements by coding

The coding format for the observed data was defined
by the Osaka Time-Motion Study Group, consisting of
academic researchers and experienced clinical staff. The
format consisted of up to 91 items for nurses and 105
items for doctors. The documented records of job elements
were entered into a time-Motion database using a specific
format devised by trained coding specialists.

The classification had a three-level hierarchy for
doctors and nurses. The top level hierarchy was “main
category,” followed by “sub category™ and “specified
category.”

2.3, Data analysis

Firstly, jobs were analyzed by job type or job class.
The number of working hours was analyzed, as well as
the ratio of working hours spent on direct and indirect
job elements. Secondly, jobs were analyzed by hospital
function. The number of working hours was analyzed,
as well as the ratio of working hours spent on direct and
indirect job elements. The results of this analysis were used
as data in 2000 and 2004, The respondent doctors were
residents in the advanced treatment hospital, and full-time
doctors in the regional general hospital. Job analysis by
hospital function was not conducted for doctors.

For nurses, the advanced treatment hospital used

Daclor Soipide 4

M Table 1: Working hours of doctors and nurses (advanced treatment hospital)

10:15:25

A primary nursing care system and the regional general
hospital used a team nursing care system. Both hospitals
had three working shifis per day (eight working hours per
shift). Job analysis by hospital function was conducted for
nursing staff in the regional general hospital and all nurses
in the advanced treatment hospital.

Two “flags™ were prepared to distinguish between
simultaneously or ambiguously recorded jobs. The “Serial
job elements™ flag was used if an observer could not record
the end of a job element because the medical staff member
performed many job elements quickly one by one in a short
period of time. The “Parallel job elements” flag was used
if a staff member performed two or mose job elements in
the same unit of time. For example, carrying out vital sign
measurements (e.g., recording body temperature) while
observing patient status and explaining the status to the
patient.

Two more flags were classified: The “Direct job
elements” flag was used if doctors or nurses contacted
patients directly and the “Indirect job elements” flag was
used for job elements other than direct job elements.

3. Results
3.1.  Analysis of jobs by job type or job class
(advanced treatment hospital)

3.1.1. Working hours

Table 1 shows the working hours of doctors and
nurses. When the working hours were calculated for serial
job elements, those of doctors were about 45 minutes
longer than those of nurses. For parallel job elements, the
working hours of doctors were about 30 minutes longer

11:01:24 1.07

Nurse Stafl

2:31:17

10:31:44 1.1

M Table 2: Percentages of working hours spent on direct and indirect jobs by doctors and nurses

(advanced treatment hospital)

Direct job elements 58.1 2:20:56

Direct job elements (preparation or cleaning up) 0:34;42 6.7 1:07:56 131
Indirect job elements 2:54:45 33.7 4:56:38 57.4
Indirect job elements (preparation or cleaning up) 0:08:04 1.6 0:11:12 22
Total 8:39:16 100.0 B:36:42 100.0
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than those of nurses, Nurses had a higher ratio of parallel
time to serial time than doctors.

3.1.2. Working hours spent on direct and indirect
jobs

Table 2 shows the working hours spent on direct
and indirect jobs for doctors and nurses. The percentage
of working hours spent on direct jobs by doctors was
higher than that of nurses, which was the opposite case
to the percentage of working hours spent on indirect jobs.
The percentage of working hours spent by doctors on
“preparation or cleaning up”, for direct and indirect jobs,
was lower than that of nurses.
3.2.  Analysis of jobs by job type or job class
(regional general hospital)
3.2.1. Working hours

Table 3 shows the working hours of doctors and
nurses. When the working hours were calculated for serial
job elements, those of doctors and nurses were almost
identical. For parallel job elements, the working hours of
nurses were about one hour longer than those of doctors.
Nurses had a higher ratio of time spent on parallel tasks
compared to time spent on serial tasks than doctors.

M Table 3: Working hours of doctors and nurses (regional general hospital)

9:18:32

For nurses, the working hours of leaders and staff were
almost identical when they were calculated for parallel
job elements, For serial job elements, the working hours
of nurse leaders were about 40 minutes longer than those
of nursing staff. Nursing staff had a higher ratio of time
spent on parallel tasks compared to time spent on serial
tasks than nurse leaders.

3.2.2. Working hours of direct and indirect jobs

Table 4 shows the working hours spent on direct
and indirect jobs for doctors and nurses. The percentage
of working hours spent by doctors on direct jobs was
higher than that of nurses, which was the opposite case
to the percentage of working hours spent on indirect jobs.
The percentage of working hours spent by doctors on
“preparation or cleaning up” for direct and indirect jobs
was much lower than that of nurses.

For nurses, the percentage of working hours spent on
direct jobs by nurse leaders was lower than that of nursing
staff, which was the opposite case to the percentage of
working hours spent on indirect jobs. The percentage
of working hours spent on direct jobs (preparation or
cleaning up) was almost identical for nurse leaders and
staff. The percentage of working hours spent on indirect

1.04

. 2:39:31
All 2:14:19 10:24:22 1.13
Nurse Leader 9:40:41 10:27:49 1.08
Stoff 9.03:47 10:22:59 1.15

M Table 4. Percentages of working hours spent on direct and indirect jobs by doctors and nurses

(regional general hospital)

Direct job elemants 4:53:49 66.9 2:34:27 304 1:39:36 18.4 2:56:24 35.5
Kitectijol stamants: 0:02:55 07 | 0:42:26 84 | 0:4545 86 | 0:41:06 8.3
[preparation or cleaning up)

Indirect job elaments 2:17:03 312 4:51-04 574 | s547:50 85.1 42822 54,0
Indirécy fob elainents 0:05:34 1.3 0:19:24 38 0.40:55 7.7 0:10:47 22
(preparation or cleaning up)

Total 7:19:21 100.0 82721 | 1000 | 85406 | 1000 8:16:39 | 100.0
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jobs (preparation or cleaning up) was higher for nurse
leaders than nursing staff.

33. Analysis of Jobs by hospital function
3.3.1. Working hours

Table 1 and table 3 show the working hours of nurses
in both hospitals. The working hours of nurses in the
advanced treatment hospital were longer than those of
nurses in the regional general hospital, for time spent
on serial tasks as well as on parallel tasks. Nurses in the
regional general hospital had a higher ratio of time spent
on parallel tasks compared to time spent on serial tasks
than those in the advanced treatment hospital.

Table 5 shows the detailed working hours of nurses
in both hospitals. The percentage of working hours spent
by nurses in the regional general hospital on jobs related

to “patient assistance with activities of daily living” was
higher than that for nurses in the advanced treatment
hospital. This was the opposite case for the percentage
of working hours spent on jobs related to “assisting
with procedures” and “miscellaneous activities”, Jobs
classified as “meals,” “domestic care,” “emotional care,”
“postmortem care,” “physical examination,” “medication
administration,” “explanation/instructing/educating,”
“collecting patient information,” “home care service,”
“teaching students,” “ward secretary jobs,” “hospital
administrative activities,” and “sending messages” took
a higher percentage of time for nurses in the advanced
treatment hospital than for nurses in the regional general
hospital, though the opposite held for the percentage of
time spent on jobs classified as “hygiene assistance,”
“elimination management,” “arranging the patient’s

B Table 5. Detailed working hours and percentages for doctors and nurses (advanced treatment hospital

and regional general hospital)

Meol 0:00:48 0:00:35 ol oo ppii 1:08.23 120 1:10:42 130
Hygisne ossistance ®:13:17 23 0:15:10 28 Patient Cally 0:01:00 0.2 0-01:45 03
Elimination manogement 0:08:12 14 0702 31 Home core sendoe 0:00.02 0.0 0:00:00 oo
Amonging fhe pofient's 00727 13 0:11:29 21 Other 0:02:57 05 0:00:00 00
Domestic core 0-00:39 oI 0:00-22 o1 Subtoal 4:34:56 481 411,06 442
Trarsparting pafients 0:09:11 16 o:2:02 22 w 1:24-11 147 1:22:38 152
Emational care 0:00:34 ol 0:00:23 o1 Teaching students 0:04-25 08 0:00:34 i8]
Safety 0:00:00 00 0:0013 00 Ward secratory jobs 0:29:26 52 0:10:25 19
Physical comfort promotion 0:05:06 0y 005:34 1.0 mm 0:07-22 13 0-00:02 oo
Call for/see off patients 0:00:00 00 0:00:00 00 Sending messoge 0:07:29 13 0:00:58 02
Poibiodkeis core 0:00:05 0.0 0:00:00 0.0 hiehion peokaction 00517 09 0:08:40 14
Other 0:00:10 0.0 0:00:00 00 Wolking/waiting 0:58:20 102 11727 142
Sublotol 0:45.29 80 0251 1.6 Other 0:00:00 0.0 0:01:58 04
Phpsicol sxorminolion 0:06:18 X 0:04:10 08 Subtoiol 31630 24 3:02.43 334
Tonabiaids 0:11:29 20 0:11:08 20 Ressarch/study 00039 | o1 0.00:00 00
Medicotion adminigirahan 11017 123 0:42:32 78 Break 0:51-03 By 0:47:00 84
N 0:40:30 71 1110:56 130 e 0:02:07 04 0:00:00 00
W 0:34:58 8 0:25:53 48 Sublotal 0:53:49 9.4 0.47.00 86
st el 0:39.03 68 02401 44 | G | s 0:00:33 0.1 0:00.08 00
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environment,”  “transporting  patients,”  “Safety,”
“improving physical comfort,” “treatments,” “physical
assessment,” “exchanging information between healthcare
professionals,” “patient calls,” “chartwork,” “infection
protection” and “walking/waiting”.

3.3.2. Time series distribution of working hours

Figure 1 shows the time series distribution of working
hours for nurses in both hospitals. The percentage of
working hours spent on “patient assistance with activities
of daily living” jobs decreased during the time periods
immediately after work started and before the end of
work in both hospitals. For both hospitals the percentage
of working hours spent on jobs classed as “assisting
with procedures™ was higher than in the afternoon; the
opposite of the percentage of working hours spent on
“miscellaneous activities” jobs.

3.3.3.  Working hours for direct and indirect jobs
Table 2 and table 4 shows the working hours spent on
direct and indirect jobs for nurses in both hospitals. The
percentage of working hours spent on direct jobs by nurses
in the regional general hospital was higher than that for
nurses in the advanced treatment hospital. The percentage
of working hours spent on direct (preparation or cleaning
up) and indirect jobs by nurses in the advanced treatment
hospital was higher than that for nurses in the regional
general hospital. The percentage of working hours spent

on indirect jobs (preparation or cleaning up) was identical
for nurses of both hospitals.

4. Discussion

It is thought that the number of operations when the
nurses are not involved, and the length of these operations,
contribute to the difference in the ratio of direct and
indirect jobs when comparing job types (doctors and
nurses). We need to survey the ward of another department
and analyze their working hours by job type,

Nurse leaders did not manage patients. According
to the analysis results in 3.2 they assisted the doctor’s
examination of the patient, aided nursing staff, or
exchanged information with doctors and nursing staff.
Nursing staff primarily cared for the patient.

It is thought that the differences in the nurse’s job
clements obtained from the analysis result 3.3 are
not related to hospital function, but are related to the
differences in nursing systems. The percentage of
working hours spent on “ward secretary jobs,” “hospital
administrative activities” and “sending messages” by the
nurses in the advanced treatment hospital was higher than
for the regional general hospital. In the regional general
hospital, with the team nursing care system in place,
these three job elements are performed chiefly by the
nurse leaders. The percentage of working hours spent on
“patient assistance with activities of daily living” jobs by
nurses in the regional general hospital was higher than

M Figure 1. Time series distribution of working hours.
The horizontal axis indicates hours in a day, and the vertical axis indicates working hours.

‘Working hours [hhomum:ss]

0:25:00

0:20:00

0:15:00
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B ~patient assistance

(a) Advanced treatment hospital

. “assisting with procedures™ jobs

0:00:00

with activitles of dally living” Jobs
(b) Regional general hospital
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that in the advanced treatment hospital, similar to that of
direct job elements. This is because the so-called nurse
leader's job elements are not performed by nursing staff
in the regional general hospital.

In this sudy, a constant relationship was observed
between job type/class and job elements. This result may
change considerably depending on any one factor because
this survey was performed in limited settings, i.e., survey
schedules were short and there were few respondents.

The relationship between hospital function and job
elements was not ascertained because it was not possible
to separate them from the other factors. To do this we
would need to survey hospitals with different functions
yet having similar ward conditions.

5. Conclusion

The job elements required to be performed by each
medical staff member was proven to differ according to
job type (doctors and nurses) and job class (nurse leaders
and staff).

In the comparison between hospitals the difference in
job elements was proven to be not due to different hospital
functions, but due to the ward system (ward design and
nursing system).
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