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Abstract Background Electronicmedical taskmanagement systems (ETMs) have been adopted in
health care institutions to improvehealth care provider communication. ETMs allow for the
requesting and resolution of nonurgent tasks between clinicians of all craft groups.
Visibility, ability to provide close-loop feedback, and a digital trail of all decisions and
responsible clinicians are key features of ETMs. An embedded ETM within an integrated
electronic health record (EHR) was introduced to the Royal Children’s Hospital Melbourne
on April 30, 2016. The ETM is used hospital-wide for nonurgent tasks 24 hours a day. It
facilitates communication of nonurgent tasks between clinical staff, with an associated
designated timeframe in which the task needs to be completed (2, 4, and 8 hours).
Objective This study aims to examine the usage of the ETM at our institution since its
inception.
Methods ETM usage data from the first 3 years of use (April 2016 to April 2019) were
extracted from the EHR. Data collected included age of patient, date and time of task
request, ward, unit, type of task, urgency of task, requestor role, and time to completion.
Results A total of 136,481 tasks were placed via the ETM in the study period. There were
approximately 125 tasks placed each day (24-hour period). Themost common time of task
placement was around 6:00 p.m. Task placement peaked at approximately 8 a.m., 2 p.m.,
and 9 p.m.—consistent with nursing shift change times. In total, 63.16% of tasks were
placed outside business hours, indicating predominant usage for after-hours task commu-
nication. The ETM was most highly utilized by surgical units. The majority of tasks were
orderedby nurses formedical staff to complete (97.01%). A significant proportion (98.79%)
of tasks was marked as complete on the ETM, indicating closed-loop feedback after tasks
were requested.
Conclusion An ETM function embedded in our EHR has been highly utilized in our
institution since its introduction. It has multiple benefits for the clinician in the form of
efficiencies in workflow and improvement in communication and also workflow
management. By allowing collection, tracking, audit, and prioritization of tasks, it
also provides a stream of actionable data for quality-improvement activities.
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Background and Significance

Electronic task management systems (ETMs) are used in
various settings to streamline workflows, manage processes,
reduce waste, and improve efficiency. Within health care
however, they have been adopted as a method of improving
on existing hospital clinical communication tools and their
limitations.1

This is due to the fact that many health care institutions
still adopt a “best-of-breed” clinical communication
strategy with a mix of standalone nonelectronic (e.g.,
whiteboards, written messages) or electronic (pagers,
phone) platforms. This results in inefficiencies in the
form of limited or missing information in requests or
messages, lack of platform integration resulting in inter-
ruptions to clinician workflow, lack of visibility or ability to
share the overall hospital workload, as well as mismatch
between designer and user expectations and therefore
greater propensity for human error.2–7 Furthermore, the
use of multiple platforms means siloed information that is
not always available at the time of decision making. Failure
to provide this information upfront also results in duplicate
and time-consuming follow-up to clarify and obtain it.8

More importantly, this may result in unsafe or delayed
clinical decision making.9

Over time, ETMshave found a niche as a tool for nonurgent
communication of patient tasks between various clinician
craft groups.10However, the functionality and sophistication
between ETMs remain wide ranging. Some are basic stand-
alone computer programs or secure webpages requiring
repetitive input of data such as patient identifiers, free-
text requested task, perceived urgency, and contact details
by the requestor.2,4,11Others attempt tomitigate some of the
aforementioned challenges by adding extra functionality
such as the ability to prioritize tasks, assignment of tasks
directly to an individual or groups of clinicians, as well as
providing dynamic and real-time feedback on task status to
requestors.1

Objectives

The Royal Children’s Hospital Melbourne (RCH) is a 350-bed
tertiary academic pediatric hospital, with over 52,000 inpa-
tient admissions per year. A standalone ETM had been used
at our institution, RCH, for approximately 10 years. The ETM
was first introduced in an attempt to improve after-hours
nursing to doctor communication and to decrease junior
doctor workflow interruption. Due to its success, it was
adopted as part of organizational policy/procedure to be
used for all nonurgent inpatient medical tasks.

Since an organization-wide electronic health record (EHR)
was introduced in April 2016, the previous standalone ETM
(a custom-built HTML webpage) was replaced by a custom-
built function within the EHR solution with significantly
improved functionality. This study aims to examine the
usage of the ETM function at our institution over the last
3 years, including evaluation of patterns of usage, types of
tasks ordered, and impacts on workflow.

Methods

ETM System
The RCH ETM is a function that was custom built within the
institution’s EHR (Epic Systems, Verona, Wisconsin, United
States). To the authors’ knowledge, this is thefirst example of
a fully integrated ETM within an EHR. Although the ETM has
some overlap in functionality with handoff and order man-
agement systems, it has certain unique features.

First, all clinical users are able to access and use the ETM as
an around-the-clock secure streamlined platform for nonur-
gent inpatient-related tasks, regardless of their clinical disci-
pline (nursing, alliedhealth,medical). It allows communication
between individuals and groups, without the need for the
requestor to know the name or specific role of the clinician
they are contacting. Unlike other orders, ETM tasks appear on
specific reports for viewing, andhavetheability forclinicians to
provide dynamic feedback visible by all staff, not just the
requestor, when tasks are completed. They can also be
searched, filtered, and categorized to specific areas or
departments.

Second, the ETM broadens its focus to include task man-
agement for all craft groups, including medical and allied
health. This function does not currently exist in most order
management systems, as creation of worklists with tasks has
been traditionally a nursing feature.

Furthermore, the embedded nature allows users to con-
tinue to interact with other components of the EHR. From
within a patient’s EHR chart, requestors use an identical
ordering pathway used for other orders such as laboratory or
imaging tests and medication prescriptions. This aims to
maximize uptake by embedding the ETM within existing
workflows, reducing the need for end-users to learn and use
a separate system. Requestors place a task order by selecting
from predefined broad task categories (admission, fluid
order, medication order, review of patient, etc.) and assign-
ing mandatory priority timeframes (within 2, 4, or 8 hours),
contact details, and additional comments (►Fig. 1). For any
more urgent tasks (i.e.,<2 hours), doctors could be contacted
via alphanumeric paging or a VoIP phone system.

By displaying all relevant patient demographic and clini-
cal information together with the task request, the clinician
is able to focus on synthesizing and responding accurately
and efficiently to the task request rather than a need for
duplicate entry of information. This also reduces potential
human factor errors such as placing task requests on incor-
rect patients or providing limited details about clinical
context and task. Other features such as task priority assign-
ment and visibility at a single patient or whole institutional
level reinforce that safety is a key feature of this ETM.

Once the task has been requested, clinicians andmanagers
are able to view task requests at an individual patient level in
their patient record, or at a service or hospital-wide level via
lists, dashboards, or reports. Additional visual aids such as
task priority are indicated by colored icons and grouping
(►Fig. 2). This allows visibility that is customizable for both
clinical care and patient flow management. Once tasks are
completed, clinicians indicate this directly within the ETM

Applied Clinical Informatics Vol. 11 No. 5/2020

An Integrated Electronic Task Management System Cheng, South840

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



function and this removes the task from the list and thereby
providing feedback to requestors.

Data Extraction and Analysis
ETM usage data from April 2016 (EHR Go-live) to April 2019
were extracted directly from the EHR. Data collected included
age of patient, date and timestamp of task request, ward, unit,
type of task, urgency of task, requestor role, and time to
completion.

Data were grouped into subcategories and analyzed using
statistical metrics such as percentage, mean, median, and
mode. The study was approved as a clinical audit by the
RCH Human Research Ethics Committee (QA/51943/RCHM-
2019).

Results

Therewere 136,481 tasks ordered in the study period, which
equates to approximately 125 tasks per day (24-hour period).
The most common time of task request was around 6:00 p.
m., with the cumulative task number almost four times the
expected hourly number of requests. Task placement peaked
at approximately 8 a.m., 2 p.m., and 9:30 p.m.—consistent
with hospital nursing shift changeover times (►Fig. 3). A
total of 63.16% of taskswere placed after-hours (between 5 p.
m. and 8 a.m.), where there is a lower number of covering
medical staff in the hospital who are responsible for com-
pleting these tasks. There was minimal inter-day or inter-
month variation between numbers of tasks requested.

Fig. 2 RCH ETM patient list view (fictitious data). ETM, electronic medical task management system; RCH, Royal Children’s Hospital Melbourne.

Fig. 1 RCH ETM task order. ETM, electronic medical task management system; RCH, Royal Children’s Hospital Melbourne.
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The most common medical tasks were medication, pa-
thology, and observation parameter modification orders
(known as ViCTOR), as well as request for review of patients
(►Fig. 4). ViCTOR contains predefined vital sign parameter
targets adjusted for age and aids clinicians in recognizing
patient deterioration.

The ETM was most highly utilized by surgical units
compared with medical specialty units. Departments with
the highest volume of tasks were cardiology/cardiac surgery,
oncology services, pediatric surgery, and general medicine.
The distribution of types of tasks ordered in these high-
volume units varied significantly (►Fig. 5).

The majority of tasks were ordered by nurses for medical
staff to complete (97.1%). The majority of tasks (77.1%) were
classified by requestors as high priority (to be completed
within 2 hours), although only 77.4% of all tasksweremarked
as completed within their requested timeframe. Irrespective
of timeliness, all tasks were eventually completed by clini-
cians, with a significant proportion (98.8%) of tasks marked

as complete on the ETM, indicating a high level of closed-loop
feedback after tasks were requested.

Discussion

As demonstrated in this study, an integrated ETM improves
clinician workflows and enhanced clinician communication
and efficiency. Previous studies have demonstrated improve-
ment in workflow efficiency and quality of communication
secondary to the autocompletion of requester details and time
requested as well as mandating specification of task urgen-
cy.4,12 The addition of real-time in-platform text messaging
and the ability to visualize the hospital’s workload were also
shown to enable appropriate dynamic redistribution of work
and thus increase staff satisfaction.2,11

Clinical Communication
The pattern of ETM usage reflects widespread adoption and
use for nonurgent clinical communication between nurses
anddoctors. This is evidenced by the spread of tasks across all
wards and departments at our institution as well as minimal
inter-day or -month variation between requests. Further-
more, the large majority of tasks marked as completed
indicates that the system is both effective in providing
closed-loop feedback, which reduces safety risk,13,14 and
also forms a key platform for nurse–doctor clinical commu-
nication throughout the organization.

Besides providing a platform where nursing–medical
requests could be communicated as part of organizational
norm, there was also a small but steadily growing utilization
of the ETM for allied health–medical and medical–medical
communication. This indicates that over time the platform is
not only growing in scope to encompass multicraft-group

Fig. 4 Task orders by type.

Fig. 3 Task order count/frequency by time (minute). Red dotted line denotes median tasks per point in time.
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communication, but also has become embedded as part of
the clinical communication platform matrix at RCH.

Clinical Workflows and Efficiency
By creating a digital record of task requests, the ETM enables a
timeline and map of tasks, decisions taken, and responsible
clinicians associatedwith each one. This key feature sets ETMs
apart from using other tools such as handoff or order manage-
ment, and is particularly important to ensure accountability
for clinical decisions and patient safety.12

Themajority of tasks placed (79.81%) are administratively
related (e.g., renewal of a standing medication order) that do
not require immediate action or direct patient review. This
highlights the place and importance of ETM within clinician
workflow as a key repository of nonurgent tasks for medical
staff, which can be addressed in a timely and appropriate
fashion without adding to the cognitive load of clinicians, or
disrupting and distracting them fromother urgent tasks they
are engaged in. By having real-time remote access to the ETM
within the EHR at any time, this also allows many of these
tasks such as fluid or medication orders to be completed “on
the fly” at a remote terminal when appropriate/convenient
for the clinician. This has anecdotally significantly stream-
lined and improved clinician efficiency and satisfaction.

The ETM’s integration with existing clinical workflow is
demonstrated by the time-based peaks in frequency of task
ordering. These are patterned around nursing shift changes, as
well as evening handover between day and after-hours junior
medical staff (between5and5:30p.m.). This is likelya result of
an active review of patient information during the handover
period—with subsequent task requests for outstanding items
not yet completed. The number of tasks increases in the after-
hours period (►Fig. 3), where there is less physical medical
staff presence, andwhere covering doctorsmay bemore likely

to be asked to complete outstanding requests from the during-
hours home team.

Clinical Workload and Practice
By mapping task requests from across the organization, the
ETM enabled assessment of hospital-wide medical staff
workload and resources, as previously reported by Marshall
et al.4 By providing robust time-based data, redistribution of
medical staff resources to provide extra support in “hotspot”
areas could be considered. Coveringmedical staffmayalso be
able to plan their shift workflows around these peak task
periods or hospital areas. Subsequent impacts could then be
compared and adjusted as appropriate based on trends. This
analysis was not previously available or possible when tasks
were requested via either the standalone ETM or alphanu-
meric paging systems due to data inaccuracy and availability.

Mapping of tasks also allowed us to notice trends in work
practice. The top five units, by task ordering frequency,
placed over 60% of all task orders. This corresponds to units
with a high inpatient census and patient complexity, rather
than a reflection of increased staff volume. The ETM data
have helped to identify ways to improve clinician efficiency
specifically in these areas.

For example, the high number of medication, pathology,
and fluid order reconciliation tasks requested by nursing staff
after-hours likely reflect practices during regular patient
rounds that may significantly increase the workload of cover-
ing medical staff working after-hours. Specifically, surgical
departments have a higher percentage of medication order
task requests compared with medical departments (►Fig. 5).
These are usually postoperative medications, which may not
always be charted at the time of procedure. ETM has enabled
understanding of these “upstream” practice patterns—which
can then be leveraged for optimization by ensuring that

Fig. 5 Top five units/departments by order count.
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routine postoperative orders such as analgesia become a
mandatory part of any postoperative order-set within our
EHR. This in turn would have a downstream effect to alleviate
the number of ETM tasks.

A similar situation in the oncology department, where
patients require routine pathology orders as part of their
treatment protocol, resulted in a higher than average pathol-
ogy order request rate. Rather than increasing clinician
workload and cognitive load with repetitive task requests,
existing order-sets were redesigned to include these orders.

Another trend was observed related to patients in the
cardiology ward, where a significant proportion of tasks
relates to altering acceptable oxygen saturation targets for
patients. At our institution, any patient with a saturation
below a standardized target range is flagged for a mandatory
medical emergency team call unless a specific order is placed
to alter these targets. This is particularly common for the
cardiac patient cohort comparedwith other hospital patients
due to underlying congenital heart disease conditions result-
ing in lower saturation targets. Again, instead of nursing staff
having to request this each time via the ETM, preemptively
including orders for altered saturation targets for appropri-
ate patients at the time of admission would reduce the need
for redundant and duplicate workflows.

Limitations and Future Improvements

As a retrospective audit in a single institution, there are
challenges regarding the generalizability of these findings
due to specific institutional factors outside the ETM, such as
communication platforms, staff hours, distribution, and
numbers that can affect task requests placement and com-
pletion. Nonetheless, the principles learnt from a large
volume of data including workflow and communication
efficiencies may be applicable to other institutions.

There are also limitations in functionwith the current ETM
such as the lack of task delegation to individual providers and
ability to access the ETM via mobile devices. As individual
clinicians start to gravitate toward use of their own devices for
multiple purposes including secure communication, these
functionalities become more important.7 Given that our
ETM is a function within the EHR, there are developments
currently in thepipeline to enable these features. At the timeof
writing, functionality allowingdoctors to “acknowledge” tasks
prior to completion has been implemented and is being
evaluated.

Conclusion

An ETM function embedded in our EHR has been highly
utilized in our institution since its introduction. It has
multiple benefits for the clinician in the form of efficiencies
in workflow and improvement in communication and also
workflow management. By allowing collection, tracking,
audit, and prioritization of tasks, it also provides a stream
of actionable data for quality-improvement activities.

Future refinements to functionalities that enable mobile
functionality and notifications will further enhance and

embed ETMs as an important part of clinical communication
methodology.

Clinical Relevance Statement

Many health care institutions adopt a “best-of-breed” strat-
egywith amixof notification, pager, and phone platforms for
clinical communication—all with variable penetrance and
efficacy. An embedded ETM EHR has significant benefits
including collection, audit, and prioritization of tasks.
ETMs allow for improved clinical communication but also
evaluation of impacts on workflow and workload.

Multiple Choice Questions

1. Limitations in current clinical communication platforms
often include:
a. Missing information in message requests
b. Incorrect or inaccurate information in communication
c. Ability to prioritize or triage tasks/messages
d. Interruptions in doctor/nursing workflow

Correct Answer: Option c is the correct answer. Most
clinical communication platforms focus on transmission
of messages from one party to another, with no ability to
prioritize tasks. This is an important feature of ETMs
which allow clinicians to appropriately triage their work
tasks.

2. As a clinical communication tool, ETMs are currently best
utilized for:
a. Nonclinical communication between hospital staff
b. Communicating emergency/urgent reviews of patients
c. Case conferences with family members of patients
d. Nonurgent clinical patient tasks for completion

Correct Answer: Option d is the correct answer. ETMs
have been designed for nonurgent clinical tasks related to
specific patients to be completed by clinicians. They are
not the safest, most effective, or useful tool for a, b, or c.
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