Nursing Business Modeling with UML.:

From Time and Motion Study to Business Modeling 409
Task TOT Frequency Median  Range
T38 Reattach ME devices 0:41:25 18 82 (6-766)
T39 Reattach medical supplies 0:21:23 14 69 (2-396)
T40 Secure consultation card 0:04:35 23 9 (1-44)
T41 Secure patient record 0:23:02 30 19 (1-560)
T42 Clear away film 0:00:28 4 5 (3-16)
T43 Clear away transport care equipment 0:25:52 40 34 (2-115)
T44 Clear away map 0:01:54 5 11 (1-78)
T45 Finish clean up 0:13:24 15 33 (1-159)
T46 Record the transfer 0:11:10 11 32 (3-247)
M Move 4:36:03 119 95 (2-1068 )

TOT: time on task.
Table 1. Identified tasks and their descriptive statistics.

The dynamic aspect of transporting patients is shown as an activity diagram (see Figure 2).
The head nurse, who is in charge of communication in the hospital ward, and the medical
clerk receive a call for a patient from the central medical examination department. They
confirm the bed rest level of the patient from his or her chart. If the patient can walk outside
the ward by himself or herself (self-reliant), the person in charge of communication prepares
the chart, the patient’s exam ticket, and the map to the exam room. He or she searches for
the patient, relays the call for examination to the patient, and hands over necessary items. If
the bed rest level is escort (transport in a wheelchair) or litter care (transport on a stretcher),
the person in charge of communication searches for the transport personnel and hands over
the exam call. The transport personnel prepare the patient’s chart, the exam ticket, and the
instrument for transport care such as a wheelchair or stretcher, and move to the patient’s
location. They relay the exam call to the patient, and assess the patient’s conditions to
determine if transport is possible. If the transport personnel determine that the patient can
be transported, he/she/they prepare oxygen or transfusion devices for transport, and
perform excrement care and assist the patient in changing clothes. Next, the transport
personnel move the patient from the bed to the transport instrument, and transport the
patient to the exam room. After the patient arrives in the examination room, the transport
personnel notify the exam receptionist of the patient’s arrival, hand over the patient, and
hand over items brought along, such as the patient chart and the exam ticket. If the exam
takes only a short time, e.g. in the case of an x-ray exam, the transport personnel wait in the
exam room, assist with preparing the patient for examination, and assists in the
examination. If the exam takes a longer period of time, the transport personnel return to the
hospital ward and perform other tasks. When communication comes from the examination
room, the transport personnel receive the message and move to the exam room. After the
exam has completed, the transport personnel receive the call from the patient, transfer the
patient to the transport instrument, transport him or her back to the ward, and again move
him or her to the hospital bed. The transport personnel prepare medical electronic
equipment and medical devices attached to the patient so that subsistence in bed is possible.
After assessing the patient’s conditions, the transport personnel puts away the items
brought along, such as the exam ticket and the patient chart, and record the transport. As
shown in the activity diagram, we clarified that the process of transporting a patient was
composed of 47 tasks.
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Table 1 shows the total time on task during a day in the four wards for each of the 47 tasks
shown in the activity diagram. Also shown are the number of occurrences of each task, the
median value, and the range. The task that took up the most total time was “T29
Transporting patient” (9:15:49). It took about 5 minutes on average for the nurse(s) to
transport a patient. Of the 213 patient transport jobs observed, 109 actually involved
transporting the patient. Patient transport jobs that did not involve transport were only
those to support self-reliant patients and to adjust the scheduled time of exams. After T29,
the task that took the most time was “T36 Standing by at the destination” (1:57:19), followed
by “T28 Transferring the patient” (1:46:59). On the other hand, there were few occurrences
of tasks related to searching for or changing transport personnel, such as “T06 Identifying
care provider,” “T12 Waiting for care provider,” and “T15 Changing care provider.”
Comparing the coefficient of variance, we found that the coefficient of variance for “T41
Putting patient chart away,” “T16 Conveying exam information to nurse,” “T36 Standing by
at destination,” and “T21 Assessing conditions” was high. On the other hand, the coefficient
of variance of “T29 Transporting patient” and “T43 Putting instruments for transport care”
was relatively low.

The time on task for each type of task is shown in Table 2. Direct tasks are those that deal
directly with the patient. Indirect tasks are tasks carried out without direct contact with the
patient, including preparatory tasks for direct tasks and cleaning tasks. Direct tasks, which
involve transporting the patient, made up about 60 percent of all tasks, and indirect tasks
made up 14 percent of all tasks.

Task category No. of task Time on Task (%)
Indirect care 21 3:56:23 (14.1)
Direct care 21 16:08:27 (58.0)
Communication 2 0:59:57 (3.5)
Waiting | 1 1:57:19 (7.0)
Record 1 0:11:10 0.6)
Move 1 4:36:03 (16.5)
Total 47 27:49:19 (100.0)

Table 2. Time on task by each task category.

5. Discussion

First, we clarified the location and roles of persons in charge of tasks by making use of time
and motion study data to visualize the object-oriented work process. From a functional
point of view, the main persons in charge of the job of transporting patients were nurses.
However, we understood that medical clerks participated in coordinating communication
and that nursing assistants participated in transporting patients who did not need custody
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or attachment of medical electronic or transfusion devices. We understood that while
medical clerks received communication about exams and confirmed the method of transport
care on the patient chart, they did not have privilege to change the transport personnel or
delegate the task, so they turned the task over to lead nurses. Furthermore, in the case of
self-reliant patients, the person in charge of communication in a ward had the responsibility
of transmitting the exam information to the patient regardless of whether he or she was a
medical clerk or nurse. Furthermore, in the case of patients who needed wheelchair or
stretcher transport, the person in charge of communication had the responsibility of sending
information about the exam «call to the transport personnel after receiving the
communication about the exam. Our study showed that if the person in charge of
communication was a medical clerk, he or she turned the task over the head nurse, because
he or she did not have the privilege to change the care provider. The task that took the most
time in this process was “Conveying exam information to the patient,” followed by
“Preparing patient chart” and “Preparing exam ticket.” Use of the exam ticket was limited
to outpatient exams of hospitalized patients and during the medical exam, so the
repositories of the tickets were fixed. In contrast, because patient charts were used for a
variety of purposes by physicians, nurses, medical clerks, and many other hospital
employees, search for the charts took place, and the time required to prepare the charts grew
longer. After information was conveyed to the transport personnel by the person in charge
of communication, the transport personnel handled all responsibilities, including the final
task of recording the transport.

Second, we understood the divergence between the work process specified in the hospital
procedures manual and the actual work process. The manual used in the hospital of our
study did not specify tasks such as “Searching for the patient,” “Searching for the
transport personnel,” “Changing the transport personnel,” “Preparing the exam (in the
exam room),” and “Assisting in the exam.” This reason is that the work procedures
manual contains standard procedures. Irregular events and redundant tasks that should
be kept in mind were not included. Also, the procedures manual was written to describe
work procedures for individual nurses, so the location and role of workers described
above were not clarified.

Third, from the work process diagram based on actual work records collected by this
study and by adding time information to the process, we understood the efficiency with
which tasks were carried out. By understanding the time used for each task and the
variability of time, we clarified the time element that makes up the care of transporting
patients. In the future, we seek to understand in detail how time on task changes
depending on constraints. _

Fourth, our study suggests that the data can be used for risk analysis. Our study extracted
47 tasks that made up the transport of patients, and listed their sequential order from time
study records. Through our study, we clarified the input and output of each task, as well as
the frequency of irregular events. Irregular events such as “Searching for the patient” and
“Searching for the nurse” can be considered risks recorded by this study that prevent the
work goal from being achieved. Although not carried out in this study, each task can be
scrutinized to clarify factors that hinder each of their output. Doing this can draw out the
risks associated with the work of transporting the patient, and produce discussions about
concentrating risks and avoiding risks.
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6. Future outlook

In this study, the structure of the work of transporting patients was visualized. The study
suggests that the work of transporting patients has great differences in the objects, the
process, and time efficiency depending on the conditions of the patients, type of exam, and
occurrence of the work. Also, because many work occurrences were irregular and required
quick responses, we learned that nurses must make adjustments with other tasks while at
the same time accomplishing the task of transporting patients.

This study showed the usefulness of time and motion study for clarifying not only work
load but also work structure and work processes. In the future, we seek to confirm the
applicability of this study by conducting similar studies based on other jobs and records of
jobs in several other facilities.
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