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Abstract

An important step in advancing global health through informatics is to understand how systems support health
professionals to deliver improved services to patients. Studies in several countries have highlighted the
potential for clinical information systems to change patterns of work and communication, and in particular have
raised concerns that they reduce nurses’ time in direct care. However measuring the effects of systems on work
is challenging and comparisons across studies have been hindered by a lack of standardised definitions and
measurement tools. This paper describes the Work Observation Method by Activity Time (WOMBAT)
technique version 1.0 and the ways in which the data generated can describe different aspects of health
professionals’ work. In 2011 a revised WOMBAT version 2.0 was developed specifically to facilitate its use by
research teams in different countries. The new features provide opportunities for international comparative
studies of nurses’ work to be conducted.

Introduction

Clinical information system interventions, from electronic nurse documentation to computerised ordering and
electronic medication management systems, are reported as influencing nurses’ patterns of work'™. Attempts to
understand and measure the nature of these changes and their subsequent impact on the work and care outcomes
of nurses have used a variety of methods'~.

Early work focused on the application of work sampling methods, but these have been shown to be limited in
their ability to accurately quantify time spent on particular categories of nurses’ work’. Time and motion studies
provide a more accurate estimate of time distribution. In essence this method requires development of a
classification of categories of work tasks and through direct observation the amount of time spent on individual
work tasks is recorded.

Practical challenges in recording work task times using paper and pencil methods prompted the design of
electronic tools to capture data*®’. However a limitation of these tools was a failure to account for the
collaborative and multi-dimensional nature of health professionals’ work.

Approach: Design of the Work Observation Method By Activity Timing (WOMBAT version 1.0)

In 2006 we developed the Work Observational Method by Activity Timing (WOMBAT)® technique in order to
measure not only what health professionals were doing, but how and with whom they completed tasks. Further,
unlike previous methods, the data collection tool designed to support this method captured interruptions to work
and multi-tasking. Previous methods had either not considered tasks conducted in parallel* or selected to deal
with this issue by asking observers to identify and record the ‘primary’ task’.

The WOMBAT method requires trained researchers to shadow individual clinicians and record four dimensions
of their work: What task is underway, with whom the task is being completed, where is the clinician completing



the task and what information resource, if any, is used. Mutually exclusive definitions of each work task have
been prepared and those developed for nurses’'?, doctors’'" and
pharmacists’'> work have been detailed elsewhere.
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Figure 1. WOMBAT version 1.0 PDA data
collection tool
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when the clinician returns to an interrupted task.

The software was originally developed for an HP iPAQ rx3000 Pocket
PC running Windows Mobile 2003 with an SD card expansion slot.
The PDA program was developed in Visual C# using the .NET
Compact Framework v1.0. Using ActiveSync enabled the use of SQL
and the synchronization of multiple PDA databases with one
central database on a PC.

The WOMBAT technique has been applied in a range of studies to answer questions about health professionals’
work and communication patterns. These have included studies to quantify Australian physicians’'""?,

nurses’ 14

and pharmacists” '> work patterns; and studies of Canadian health professionals "*'*. These studies

have demonstrated the ways the data produced using the WOMBAT technique allows examination of multiple

aspects of a clinician’s work as outlined in Table 1.

Table 1. Measures which can be used to develop a profile of work and communication patterns pre and post an

intervention

Measures of work and
communication which can
be generated from
WOMBAT datasets

Examples from published studies
using WOMBAT

Examples of research questions which
can be addressed

Proportion of total
observation time spent in
particular categories of tasks

Hospital physicians were found to
spend the greatest proportion of their
time (33%) in professional
communication''.

ICU nurses spent 39% in professional
communication ",

Nurses spent an average of 16.9% of
their time in medication tasks'’.

Provides an indication of whether
clinicians shift to spend more or less time
in particular broad categories of work
following an intervention or between
different groups. It can answer questions
such as do nurses spend less time in direct
care following an intervention compared
to baseline. The proportion of time will be
influenced by both frequency and length
of task time.

Pharmacists on wards with CPOE
spent on average 43.7 seconds per
task compared to 1 minute and

16 seconds for wards without
CPOE".

The average or median length
of time spent in an individual
task

When not interrupted emergency
physicians spent an average of 3

minutes and 10 seconds on each

direct care task'’.

This measure indicates whether particular
types of tasks may have become more
efficient, i.e. nurses spend less time per
task following an intervention.

It also provides a measure of the rapidity
of task changing by clinicians.




Number of tasks completed in
specific time periods

27% of all tasks completed by
pharmacists on a hospital ward with
an electronic medication system was
medication chart review'%.

This measure indicates how frequently
specific tasks are conducted and should
be considered in relation to the length of
these individual tasks. For example,
documentation tasks generally take longer
per task than other tasks but occur less
frequently.

Proportion of time spent
undertaking specific types of
tasks in specific locations

75.1% of ward doctors’ work was
spent on the ward'".

This answers questions about what work
is done where. For example, the
proportion of time spent in professional
communication at the nurses’ work
station.

Proportion of time spent with
other health professionals,
patients or alone

8% of nurses’ time was spent in
communication with a doctor”’.

83% of hospital pharmacists’ time on
a ward with CPOE was spent alone
compared to 73% for pharmacists on
wards without CPOE ".

This answers questions about how much
collaborative work is undertaken, with
whom and where.

Proportion of tasks completed
using specific information
tools

6% of doctors’ tasks on a hospital
ward involved the telephone'’.

This answers questions about the role of
specific information sources such as
paper medical records, computers etc. in
completing specific types of tasks.

Rate of interruptions to work
per hour

Emergency physicians were
interrupted on average 6.6 times per
hour and 11% of all tasks were
interrupted"’.

Physicians in an ICU were
interrupted 3.8 times per hour while
ICU nurses were interrupted 3.3
times per hour ",

The greatest proportion of all
interruptions to nurses on wards
occurred when they were undertaking
medication tasks’.

This measure assesses the interruptive
nature of work and has important safety
implications given the established
relationship between errors and
interruptions .

Examination of the types of tasks being
interrupted assists in determining the
extent to which interruptions increase
risk.

Proportion of tasks conducted
in parallel

Hospital doctors spent 20% of their
time multi-tasking'".

Addresses questions about the complexity
of work and by examination of the types
of tasks involved in multi-tasking can
provide insights into whether this type of
work pattern might introduce increased
risk of error.

Revised Work Observation Method by Activity Timing (Version 2.0)

In 2011 we re-designed the WOMBAT data collection tool software and created new functionality with the
specific aim of allowing the tool to be readily shared by research teams across the world. These features include
the ability to configure observational studies using different dimensions and variables, and enhanced
functionality to examine interruptions and multi-tasking in more detail. In particular, attention was paid to
health informatics researchers’ calls for improved standardisation in the methods used to conduct time and
motion studies”. Zheng et al*’ reviewed previous time and motion studies and developed a Suggested Time and
Motion Procedures (STAMP) checklist to guide future researchers. The new version of the WOMBAT tool was
designed to create the capacity to collect all the suggested data elements while allowing research teams the
flexibility to address a range of research questions about work and communication patterns.

Figure 2 shows the new WOMBAT interface design. In this example, four dimensions (what task, with whom,
how and where the task is being completed) have been configured, but new users can input different dimensions
as well as different variable names. On the right hand side Figure 2 shows a multi-task underway and also
shows the previously completed ‘medication task’. Figure 3 shows two tasks which have been interrupted




(social task and direct care) and one active task (professional communication with a doctor on the ward). When
the nurse being observed returns to the interrupted task the researcher touches the relevant interrupted task in
order for it to be resumed. For each task the original starting time is listed on the screen and this assists the
observer to keep track of the sequence of tasks.

Version 2.0 has been developed for a tablet with the Android operating system running the WOMBAT
application. Currently we are using Samsung Galaxy Tab 7" devices. A web application server running the
Apache Web Server and a Ruby on Rails application on a Linux Operating System has been used. Observers
record sessions using the tablet and then, using the tablet's built in wireless connectivity to connect to an Internet
service, transmit the recorded session data via a secure HTTP connection to the WOMBAT web application
server. The web server accepts (authenticated) connections from the tablets, processes the incoming data and
stores it in the local database. When this process completes successfully the web server responds with a message
that indicates that the tablet application can clear the session records it currently has stored on the device.
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Figure 2. WOMBAT version 2.0 showing
multi-tasking

Figure 3. WOMBAT version 2.0 showing two
interrupted tasks

A redesign of the WOMBAT database has increased the capacity to undertake more sophisticated analyses and
to examine new measures. These include examining the sequence of tasks in order to assess changes in work
flow rather than viewing tasks in isolation. Automatic calculation of the fragments of time for interrupted tasks
assists researchers to examine the impact that interruptions have on, for example, task completion times"”.
Additional work is underway to develop an online statistical processing module which will further enhance
consistency of analysis approaches which can be complex (see for example'”), and also to allow real-time data

analysis following completion of the observational sessions.

Conclusion

There is much still to learn about the complex ways in which the introduction of health informatics interventions
may impact on the work and communication patterns of nurses and other health professionals. The availability
of standardised research methods and tools provides opportunities to make substantial advances in our
knowledge by allowing comparisons across studies. Early comparison studies using the WOMBAT in Australia
and Canada'® have shown that this is possible and increases our ability to draw robust conclusions. The revised
WOMBAT allows for multiple measures of work and communication patterns to be measured and creates



valuable datasets against which to test more complex hypothesises about how interventions affect the work of

different professional groups in different ways. Sharing this tool with international research teams provides an

avenue for large comparative studies which have not previously been possible.
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