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PREVENT, REDESIGN, ADOPT OR IGNORE: IMPROVING
HEALTHCARE USING KNOWLEDGE OF WORKAROUNDS
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Beerepoot, Iris, ICTZ and Vrije Universiteit Amsterdam, The Netherlands,
i.m.beerepoot@vu.nl

van de Weerd, Inge, Vrije Universiteit Amsterdam, The Netherlands, i.vande.weerd@vu.nl

Abstract

The complex and variable nature of healthcare work makes alignment of health information systems to
healthcare processes a challenge, causing the emergence of workarounds. We developed three artifacts
to use knowledge of workarounds to address this misalignment and enable the improvement of work
systems. (1) The Workaround Snapshot, in which the necessary social and technical information about
a workaround is captured, such as motivation, impact on the work system, and possible actions that can
be taken. (2) The Workaround Action Impact Matrix, which illustrates the possible decisions that can
be made. (3) The Workaround Snapshot Approach, a socio-technical approach that uses the previous
artifacts to enable continuous improvement. Following the principles of design science, the artifacts are
demonstrated and evaluated through a case study at a Dutch hospital, where we identified and examined
twelve workarounds. The approach has proven to enable the organization to make well-informed deci-
sions on actions to be taken, which at times result in direct improvement of the work system. We con-
tribute to existing research in moving past the identification and categorization of workarounds, to-
wards utilizing explicit knowledge of workarounds to improve the work system.

Keywords: Workarounds, Work System, Process Improvement, Health Information Systems.

1 Introduction

In healthcare organizations, working around the prescribed procedures is the norm, rather than an ex-
ception (Koppel et al., 2008; 2015). An example of such a workaround in healthcare is a nurse writing
information about patients on a piece of paper, instead of using the portable Computer on Wheels
(COW). After doing their rounds, they enter the patient checks in the Health Information System (HIS).
Yang et al. (2012) define such workarounds as “alternative procedures employed by users to accomplish
a task in response to a misfit between computer-based and existing work processes”. In healthcare, this
misfit between computer-based and existing work processes is especially evident (Kobayashi et al.,
2005; Nadrah & Michell, 2013; Safadi & Faraj, 2010; Vogelsmeier et al., 2008). A possible reason for
this is the complex and variable nature of healthcare work (Ash et al., 2004; Cresswell et al., 2016;
Kobayashi et al., 2005; Koppel et al., 2008), which makes alignment of HISs to healthcare processes a
major challenge (Lenz & Kuhn, 2004). Although information systems (IS) are a key factor in providing
healthcare professionals access to the needed information and thereby improving the quality of
healthcare, the existence of IT-related workarounds may have a negative effect on patient safety and
security (Koppel et al., 2008; Roder et al., 2015; Vogelsmeier et al., 2008).

To make managing them even more complex, healthcare processes are subject to change because of hew
technologies and changing responsibilities, leading to a need for healthcare work systems to continu-
ously adapt to new conditions (Berg, 1999; Lenz & Kuhn, 2004). Knowledge of workarounds potentially
offers a means to do so. Whereas workarounds can have negative effects (Ash et al., 2004; Azad & King,
2008; Outmazgin & Soffer, 2013; Patterson et al., 2006) and are often used as a form of resistance
towards a system (Ferneley et al., 2004, Pollock, 2005), their existence can also be viewed positively
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(Halbesleben et al., 2008). Knowledge of workarounds can signal important issues in process alignment,
can help mitigate risks and may even offer a blueprint for identifying misfits that need to be resolved
(Petrides et al., 2004; Safadi & Faraj, 2010; Vogelsmeier et al., 2008). According to Safadi and Faraj
(2010), “workarounds are knowledge about the IS but in the context of work needs”. However, to derive
these work needs, tacit knowledge about the requirements of IS users should be transformed into explicit
knowledge that enables improvements to IS and work processes.

As workarounds exist at the intersection of technology and its use by human actors (Cabitza & Simone,
2013), gathering explicit knowledge about them requires attention to both the social and technical as-
pects of the environment. Therefore, we take a socio-technical perspective on healthcare processes,
where we recognize the recursive shaping of work processes and information systems (Leonardi, 2012).
In this socio-technical perspective, it is useful to think of the healthcare environment as a work system:
“a system in which human participants and/or machines perform work (processes and activities) using
information, technology, and other resources to produce specific products/services for specific internal
and/or external customers” (Alter, 2013). To discover how analyzing workarounds and translating them
into work needs can aid healthcare organizations in improving their work systems, we ask the following
research question: how can explicit knowledge of workarounds in healthcare processes enable the im-
provement of work systems? We start by sketching the theoretical background, after which we discuss
the methodology. Then, we present and evaluate our artifacts and conclude with a discussion and con-
clusion.

2 Literature Review

2.1 A Socio-Technical Perspective

First, it is important to distinguish workarounds as behavioral activities from the actual tweaking or
hacking of a technology (Cabitza & Simone, 2013). We focus specifically on the first, on the behavioral
activities that emerge when a technology is implemented and being used by social actors in an organi-
zation. Especially in terms of compliance, these workaround activities have often been viewed as nega-
tive phenomena (Roder et al., 2014a). However, they are also seen as potentially beneficial activities
(Cabitza & Simone, 2013; Cresswell et al., 2016; Nadrah & Michell, 2013; Rdder et al., 2014a; Safadi
& Faraj, 2010). They are believed to enable the identification of gaps between work processes and their
representation in the information system (Petrides et al., 2004) and draw attention to things that need
fixing (Lalley & Malloch, 2010). Being aware of how processes are worked around, allows for the re-
design of these processes such that gaps can be resolved (Cresswell et al., 2016).

Attention to workarounds also allows for the bottom-up involvement of process participants (Azad &
King, 2011). They contain information about behavior of users, thus acting as a feedback resource that
may be used to improve the system (Cresswell et al., 2016). Several scholars believe the involvement
of users is crucial in developing an information system that fits the work processes (Ciborra, 2004;
Helfert, 2009; Lalley & Malloch, 2010; Safadi & Faraj, 2010). As such, users can take ownership in
shaping the features of the information system (Bednar & Welch, 2009). Involving caregivers in the
design of healthcare systems and integrating the entire socio-technical system “is especially helpful for
health care”, because of the complex characteristics of the environment and high demands regarding the
care of patients (Ackerman, 2016).

2.2 Continuous Monitoring of Workarounds

Not only do workarounds signal misfits between work processes and 1S and provide feedback of users;
they are also “tangible behaviors” that can be observed, which makes them suitable for identification
and analysis (Safadi & Faraj, 2010). However, they will only surface when the information system is in
active use (Ash et al., 2004). According to Ciborra (2004), it is highly important in the IS discipline to
pay attention to the usage of technology in everyday life. This means studying the matching “between
plasticity of the artefact and the multiform practices of the actors involved” (Ciborra, 2004). Therefore,
analysis of workarounds is only possible in the post-implementation phase of an information system,
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when users start interacting with the technology and enact a technology-in-practice (Orlikowski, 2000).
Important to recognize is that, as social context continuously changes, so does the interaction of users
with the technology. As work processes change, new requirements will surface and thus new worka-
rounds will emerge. Existing ones will evolve and stabilize because of their evolutionary characteristics
(Cabitza & Simone, 2013). Gaps between the work process and the information system will always
remain present (Petrides et al., 2004). Hence, the fit between work processes and information systems
must be evaluated continuously (Koppel et al., 2008). Constant vigilance is crucial here (Ash et al.,
2004). Only when the work system is continuously monitored can underlying problems be addressed
and resolved (Koppel et al., 2008; Vogelsmeier et al., 2008).

2.3 Addressing Workarounds

Up until now, research related to workarounds has focused on how and why people work around. In
what ways knowledge of workarounds can lead to improvement of work systems, is still unclear. How-
ever, it is believed that by addressing them, it has the potential to do so. To move from knowing that
people work around and how they do it, towards using this knowledge to improve the work system,
well-informed decisions need to be made. In previous work, researchers have discussed several actions
that can be taken regarding workarounds. For example, ignoring them is often harmful (Alter, 2015),
while formalizing or institutionalizing is believed to be advantageous (Azad & King, 2011; Cresswell
etal., 2016; Koppel et al., 2008; Yang et al., 2012).

The different types of actions mentioned in literature can be clustered into four groups (Table 1). In this
research, these four action groups are key. We aim to find out whether knowledge about workarounds
can be made explicit in such a way that this knowledge enables an organization to make a well-informed
decision on any of the four actions, and by doing so, to enable the organization to improve its work
system.

Action Definition Examples of synonyms used in literature

Prevent workaround | Developing countermeasures to prevent a|Prohibit (Rdder et al., 2014b), eliminate (Vo-

(Nadrah & Michell, |workaround from happening. gelsmeier et al., 2008), demonize (Cresswell

2013) et al., 2016), modify IT (McGann & Lyyt-
inen, 2008)

Adopt  workaround | Transforming a workaround into a formal | Formalize (Cresswell et al., 2016), institu-

(Nadrah & Miichell, | process. tionalize (Azad & King, 2011), ‘Pave the

2013) cowpath’ (Cabitza & Simone, 2013)

Redesign process | Reorganizing processes to resolve the mis- | Fit (Gasser, 1986), embellish process

(Dumas et al., 2013) |fit that resulted in workarounds. (McGann & Lyytinen, 2008)

Ignore  workaround | Not taking any action regarding the wor- | Tolerate (Roder et al., 2014b)

(Alter, 2015) karound.

Table 1. Possible Actions Regarding Workarounds.

3 Research Approach

Our research follows a design science research approach. Hevner et al. (2004, p. 75) describe that in the
design science paradigm, artifacts are built and applied in order to achieve “knowledge and understand-
ing of a problem domain and its solution”. In this study, our goal is to develop artifacts that make
knowledge about workarounds explicit and thereby enable improvement of work systems, in particular
in the healthcare domain. We follow the Design Science Research Methodology of Peffers et al. (2007),
as illustrated in Figure 1.
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i Iterate

Problem identification Objectives of a Design and Demonstration: Evaluation: Communication:

and motivation: solution: development:

* Publication and
presentation among
professionals

* Publication in
academic conference

proceedings

* Case study in a * Evaluation whether
« Difficulty in aligning * Capture = Workaround hospital in the post- the approach can
Health IS to workarounds Snapshot implementation enable process
healthcare * Use workaround = Workaround Action phase of a Health improvement
processes, causing knowledge to Impact Matrix Information System
the emergence of improve work * Workaround
workarounds systems Snapshot Approach

Figure 1. Design Science Research Methodology (following Peffers et al., 2007)

We first identified the problem: the challenging alignment of Health Information Systems to healthcare
processes. If they are not well-aligned, workarounds emerge, which may have negative effects on the
work system.

We then defined our objectives for a solution to the identified problem. Our solution should be able to
capture workarounds in a structured and meaningful way, and use this knowledge to improve work
systems. Workarounds should be captured as enactment of “technologies-in-practice’ (Orlikowski,
2000), with a focus on how the health information system is engaged and interacted with in everyday
practice and how this enacts structures of technology. By integrating a ‘practice lens’ in our approach,
we focus specifically on how people use the health information system, how they interact with it, and
how they enact the technology-in-practice by working around the system.

In the design and development phase, we developed three artifacts: the Workaround Snapshot to capture
workarounds, the Workaround Action Impact Matrix to evaluate and decide on action, and the Worka-
round Snapshot Approach that uses the previous two artifacts to identify, evaluate and monitor worka-
rounds in order to enable improvement of work systems. Our approach is a socio-technical approach
that focuses on human agency and how users of a HIS enact and construct the technology.

As an important part of design science entails the demonstration and evaluation of an artefact, we
demonstrate and evaluate our artifacts in a case study. Performing a case study allows us to carry out a
detailed and intensive analysis of the case (Bryman, 2015), examining the complex environment a
healthcare organization often is. The case type is representative (Yin, 2013): a hospital that is amid a
digital transformation, representing many other hospitals and hospital departments in the post-imple-
mentation phase of a HIS. The first results of this study have been presented to a professional audience.
In this paper, we will present our full study and evaluation results.

The remainder of this paper is structured as follows: we start with the artifact descriptions (section 4),
followed by the evaluation of the artifacts through the case study (section 5), and finish with a discussion
(section 6) and conclusion (section 7).

4 Artifact Descriptions

4.1 Artifact 1. The Workaround Snapshot

Alter (2015) proposed a method to capture knowledge of a work system in the form of a ‘work system
snapshot’: a summary of different elements of a work system, such as customers, products, major activ-
ities and technologies. Inspired by this, we propose the creation of ‘workaround snapshots’ to make
knowledge about workarounds explicit. A workaround snapshot contains the essential information about
the social and technical aspects of the deviation and forces the creator to keep the information concise,
so that it allows for quick analysis.

The structure of the snapshots is shown in Table 2. Included in the snapshot is the creation date, a list of
the types of workers involved, and a concise textual description of the workaround, which is to be read-
able by someone without extensive knowledge of IT and/or healthcare. It also contains a process model
of the workaround to illustrate both the activities of the prescribed model and the deviations. A descrip-
tion of the impact of the workaround on the work system is included as well, as a workaround can
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simultaneously have a positive effect on one factor and a negative effect on another (Andrade et al.,
2016; Roder et al., 2014b). To illustrate this trade-off, the snapshot includes a devil’s quadrangle of
impacts (Dumas et al., 2013).

The last two components of the snapshot include a description of the motivation of the worker to work
around (e.g. whether it is intentional or unintentional) and an inventory of possible actions to be taken,
based on the four actions mentioned in Table 1. Actions belonging to the prevent cluster are actions
where a decision is made to actively prevent the workaround from happening. Actions belonging to the
adopt cluster are actions where the workaround is considered the best available way of performing a
task and this alternative is actively distributed. The redesign cluster includes actions that redesign the
work process, resulting in the prescribed process being altered. The last cluster, ignore, includes actions
that leave everything as-is.

Snapshot Component | Content

Date of snapshot Date the snapshot was created.

Workers Roles that are involved in the workaround.

Description Concise textual description of the workaround.

Process model Process model.

Impact Impact of the workaround in terms of the devil’s quadrangle.

Motivation Description of the worker’s motivation to work around.

Possible actions Inventory of actions that can be taken: prevent, adopt, redesign, or ignore.
Table 2. The Workaround Snapshot structure.

By creating workaround snapshots, we aim to transform tacit knowledge about the needs of healthcare
users, into explicit knowledge that can be utilized to improve the work system.

4.2 Artifact 2: The Workaround Action Matrix

To represent the possible actions, we propose the Workaround Action Matrix in Figure 2. Ignoring a
deviation requires low management effort and no changes to the prescribed process. Prevention of a
workaround, on the other hand, requires high management effort, but does not require changes to the
prescribed process either. It may, however, entail changes in the information system, in order to prevent
users from circumventing the system. The redesign cluster of actions differs from prevention in the
sense that the prescribed process is altered, and therefore requires a high management effort. Lastly,
adoption of a workaround does require changes to the prescribed process, but does not require as much
effort from management as the redesign and prevent cluster, as it is already in use and its value to
achieve a goal is already recognized by users.

T
S ® Redesign
g 3 Adopt (prescribed
o 0 g (workaround)
52 & process)
28
85 3
= 85 Ignore Prevent
8 = g (workaround) (workaround)
[$] =
Low High

Required management effort

Figure 2. The Workaround Action Impact Matrix

By subdividing the possible actions into the different boxes, a decision-maker can easily determine what
the required effort is for a certain action and whether changes to the prescribed process are necessary if
that action is chosen.
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4.3 Artifact 3: The Workaround Snapshot Approach

The shapshot and the action matrix are core elements of our approach, but it is not sufficient to develop
snapshots alone. To enable continuous improvement, there needs to be a continuous workflow of eval-
uating and addressing workarounds. The technology-in-practice and how it is enacted by users should
be monitored continuously, to allow the organization to recursively shape the work system based on the
needs of its users. At the start of this workflow is the identification of the deviation: the trigger. A
deviation is identified when workaround activities are spotted in an observation or interview. A snapshot
is subsequently created for this workaround, which is iteratively improved through discussions with all
those involved. When all components of the snapshot are filled in, a well-informed decision can be made
on an action to be taken. The chosen action is recorded, after which the process is monitored for the
agreed time frame. At the end of this period, the workaround is evaluated. The snapshot is adjusted
accordingly, and a decision is made whether the action needs to be changed. The workaround is again
monitored, evaluated, etc., resulting in the model illustrated in Figure 3.

[ Observe and interview ]
Identlfy Develop Decide on Monitor Evaluate
workaround snapshot action workaround workaround
Figure 3. The Workaround Snapshot Approach.

5 Case Study

The case study was executed at a Dutch peripheral hospital. The hospital is a client of the first author’s
employer, ICTZ, a consultancy company specialized in HISs. Data was collected at one ward during the
months of April, May and June 2017. The first author received full access to the ward, which consists
of around thirty clinical beds and is run by a team of nurses, caregivers and helpers. Also working on
the department are surgeons, orthopedists, physicians and physiotherapists. The team lead of the ward
allowed the researcher to observe everyone there and interact with both the nurses and physicians. A
nursing suit was provided to not draw attention to the research being done.

5.1 Data Collection and Analysis

Data gathering mainly took the form of ethnographic observations and interviews that were carried out
by the first author. Secondary data in the form of internal documents were provided by the ward’s team
lead. Initially, interviews with the team lead were planned to uncover the prescribed processes. Inter-
views and observations with nurses and physicians would follow afterwards, through which the actual
process would be discovered. However, the discovery of workarounds turned out to be more of an iter-
ative process where interviews and observations merged. To decide whether a nurse’s or physician’s
activities were indeed workarounds, regular visits to the team lead were necessary. Interviews turned
into observations when participants eagerly showed how they worked around an obstacle in the process
or when a colleague asked them to perform a task. Active observations, where the researcher asked the
participant to show the execution of a specific task, alternated with passive observations, where the
researcher would watch the participants perform their daily work.

During six hours of interviews and a further sixteen hours of observations, data were collected from
eight nurses, five physicians, one pharmacist, and the team lead. Twelve workarounds were identified
and worked out in detail. One HIS consultant from ICTZ who played a large role in the previous phases
of the HIS implementation and with a background in nursing was consulted during two sessions to gain
additional information about the problems underlying the different workarounds and the possible actions
that can be taken to improve the work system.
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As soon as sufficient information was gathered on the workarounds, they were presented to the team
lead. After discussing each deviation, the team lead was encouraged to answer a set of questions, with
the aim of verifying the used approach. We provided the same information to a second team lead from
another ward and asked her for a response, in order to verify the application of the approach and recog-
nition of the workarounds outside the ward of the case study.

The first author recorded and transcribed the interviews and took notes during the observations. All
transcripts, notes and internal documents were collected in qualitative analysis software Atlas.ti and
coded there. Coding of the interview transcripts and observation notes was done deductively, on the
basis of the components of the snapshot, i.e. ‘workers’, ‘description’, ‘impact’ and ‘motivation’. The
results from the interviews and observations and associated codes were regularly discussed with the
second author and edited if necessary.

5.2

Snapshots were created for all twelve workarounds identified in the case study. Table 3 lists the found
workarounds and includes the sources from which the information was collected. The following sections
present a few illustrative examples of the snapshot components Process model, Impact, Motivation, and
Possible Actions. The content of the snapshots is based on the assessment of the participants, not on the
assessment of the authors. The last section includes an overall evaluation of the applicability of the
approach to the case.

Identified Workarounds

ID Workaround description Source
WAL | No or partial entering of medication (a) and calling for missing medication (b) | N1, N3, N8, P4, T
WA2 | Entering patient checks on paper instead of Computer on Wheels (COW) N1, N2, T
WA3 | Logging in with someone else’s user account P3
WA4 | Using the activity plan alternatively N1,N3, T
WAS | Executing dismissal checklist only partially, not at all or not in time N1, N3, N4, N5, T
WAG | Not adequately performing the second check during administering medication | N1, N3, T
WA7 | Performing an extra visual check during printing of home medication P1, P2, P3
WAS8 | Walking away from the computer without locking Several Ps and Ns
WA9 | Irregular check of rush orders N1, N3
WAU10 | Checking of occupancy other departments than their own N3, T
WAI11 | Not sending home medication to pharmacy (in time) N1, Pha, P3,P5, T
WA12 | Entering medication in activity plan instead of administration register N3, N4, T
Table 3. Identified workarounds (N=Nurse, P=Physician, Pha=Pharmacist, T=Team lead).
5.3 Process Model

The first workaround, WAL, involves incomplete information about medication of a patient that has
returned from the operating room. As the team lead explains: “The physician is responsible for settling
everything related to medications, but they don’t, causing the nurses to constantly be confronted with
questions about pills, things that are incomplete, so they need to call after it. And then the physician
says: | just got my hands covered in blood, so it will take half an hour .

Figure 5 shows the process model for WAL. The physician responsible for entering this information,
does not do so sufficiently, forcing the nurse responsible for administering the medication to call the
physician for more information and subsequently entering the information ad-hoc. The first difference
between the prescribed activities and the workaround activities is that in the latter, the physician does
not enter the medication information correctly. This affects the activities later in the stream, as the nurse
notices the information is not present. Because of this, the nurse needs to ask for the information, an
activity that is not necessary in the prescribed process. The physician is then interrupted in his work,
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which would not happen if the information was entered correctly. Lastly, the nurse needs to perform
another activity: entering information ad-hoc. Therefore, by working around the entering of information
at the start, new activities are added later in the stream. This relates to the cascading effect of worka-
rounds as referred to by Kobayashi et al. (2005), who found that one workaround may initiate further
deviations down the line.

. Enter Provide
5 Prescribed |medication medication
g informa- [ informa- 1
2 Patient .o .- tion | tion ‘
aisatOR S 5| E
23 /= | |
o . HIS | ‘
' |
- |
= | Y Ask Enter
= S X physician medication
or informa informa- |,
tion tion
a S
= 8 | "
A i 5%
e ) Administer
Prescribed medication
patient informa-
tion Medication
administered
Figure 4. Process model for WAL.
5.4 Impact

An illustrative example of the impacts trade-off is WAGB, illustrated in Figure 5. When one nurse admin-
isters certain medication to a patient, a second nurse is required to check whether the right medication
is given to the right patient at the right time. However, it sometimes occurs that the second nurse simply
gives his or her personal code, so that the order can quickly be signed off without the actual check
executed. Nurse: “It is about trusting each other. If someone needs to walk along every time until you
put that pill there... we won'’t be able to do our jobs”.

The impact on cost in this case is neutral, as there are no costs involved in not checking the medication,
unless the hospital is caught and fined. The impact on time is clearly positive, as all activities involved
in the check are omitted. The impact on the flexibility of the worker is positive as well, as the second
nurse is available to do other tasks. The impact on quality is negative, as errors may not be identified in
administering medication.

Cost
—

Flexibility

Quality
Figure 5. Devil’s Quadrangle of Impacts for WAB.

55 Motivation

WAZ2 relates to the process of entering information about the regular patient check-up. Five Computers
on Wheels (COWSs) are present at the ward, to enable immediate entering of information at each patient’s
bedside. However, many nurses choose not to use the COW and write the information on a piece of
paper, after which they enter it in the system one after another. Nurse: “I need to do more things at once,
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and people ask a lot of questions during checks. So | rather perform my checks and write them down,
do my stuff and when | have some time I sit down for a while and fill them in quietly ”.

When asked for their motivation to work around, they say they prefer to enter the data in a quiet place,
as it allows them to concentrate better. Entering the data using the COW means they spend more time
at a patient’s bedside, resulting in other patients asking them for help.

5.6 Possible Actions

WA3 concerns a co-assistant in the last stage of his study, who consistently logs in on another physi-
cian’s account. Co-assistant: “So every morning, I log 0n as one of the physicians. [...] Imagine I would
only have that co-assistant login... Well, I wouldn’t be able to do anything”.

His own user account does not allow him to do anything other than view information and perform the
most basic tasks, although he is entitled to perform other tasks for physicians because of his seniority.
Four actions can be performed here. The first is to consider a new system role. This role can be attributed
to all co-assistants in the last stage of their studies and equipped with the specific capabilities they need.
This action is a form of prevention, as the aim is to prevent the co-assistant from performing the work-
around (i.e. logging in with someone else’s account). By creating a new system role, there is no more
need to log in with the physician’s account and the deviation can be prevented. In this case, the HIS is
changed, but the prescribed process remains the same: i.e. using your own account and performing the
work. Another prevention option is to prohibit the workaround, by actively monitoring and prohibiting
the logging in on someone else’s account. This, however, is labor-intensive, difficult to monitor and
denies co-assistants the possibility of executing their work.

Another example is WAS. This concerns nurses not executing the patient dismissal checklist completely
and/or in time. Redesign may entail the development of a new checklist. The hospital makes use of
standard content, meaning that this content is supplied by the HIS provider and based on a default hos-
pital. Therefore, the standard checklist includes tasks that are not relevant for the nurses of the ward,
which results in them not following the checklist at all. It also means that the checklist cannot be edited.
However, it is possible to create a new list from scratch and add just the elements that this ward needs.
The workaround may also be prevented by organizing a meeting in which attention is paid to the check-
list and the tasks that should be completed. Such a meeting may increase understanding and compliance.

5.7 The WSA as an Enabler for Process Improvement

The Workaround Snapshot Approach has been evaluated by discussing the snapshots with the team lead
of the ward. Questions that were asked related to the comprehensibility and completeness of the snap-
shots, the team lead’s awareness of the workarounds presented and his thoughts on the added value of
the possible actions. Whether the actions chosen by the team lead were actually implemented, could not
be verified within the time frame of this study.

According to the team lead, all snapshots were clear and understandable. Not once did he find the snap-
shot lacking essential information. Many snapshots provided the team lead with new information, espe-
cially regarding the possible actions that can be taken. For example, the team lead was unaware of the
possibility of using the HIS on a tablet, making him consider the purchase of tablets in favor of COWs.
He was also unaware of the possibility of developing an entirely new patient dismissal checklist that is
tuned specifically for the ward. A last example is the possibility of facilitating the physicians in keeping
track of their patients through the development of a convenient layout in the HIS.

Many workarounds caused the team lead concern, and urged him to undertake action. Regarding WA1,
for instance, the team lead chose a combination of both redesign and prevention. For WAZ2, the team
lead chose to prevent the use of paper in favor of COWS: “what I prefer is that they use the COWs”.
When asked why, he said: “I'd rather have quality of care than a small stroke of efficiency”.

The actions chosen by the team lead are represented in the Action Impact Matrix in Figure 6. Adopt was
not once chosen: it was most often either prevent or redesign or a combination of the two. In two cases,
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the team lead said not to take action, which translates to choosing to ignore. Notable is that the two
workarounds where he said not to take action, i.e. to ignore, were indeed one where flexibility was
positive and quality was neutral (WAZ2), and one where both flexibility and quality were positive
(WA10). All others had a devil’s quadrangle where flexibility or quality were negatively impacted,
therefore it was deemed necessary to undertake action. Although time and cost are important, the most
crucial factors for the team lead in terms of impact are quality and flexibility. The team lead strongly
believes the information from the snapshots enables the organization to improve the work system, and
he answered positively to the question whether he sees value in a re-inventory of the workarounds after
a year.

©
7} ©
2 £ .
o S Adopt Redesign
8 o g / 1,4,5,6, 11
a3 o
23
é a 5 E Ignore Prevent
c 23 1,3, 4,78
2 g 210 9,12
Q -
Low High

Required management effort

Figure 6. The team lead’s intended decisions, represented in the Action Impact Matrix.

In order to get an indication of the generalizability of the approach, a second team lead was interviewed.
She considered the snapshots clear and comprehensive, recognized the issues related to medication and
considers them a top priority. Nurses using paper instead of COWSs are not considered concerning by
either team leads, especially if it helps them concentrate better. Employees logging in under another
name is not unique to the one ward either, as on others it also happens that new nurses have already
worked for two weeks before they get a HIS tutorial. By default, nurses do not get an account before
they have had the tutorial, so they must have worked on someone else’s account for the time being.

The general belief is that the creation of workaround snapshots enables the team leads to improve their
work systems. Both team leads expressed interest in performing subsequent analyses after the final stage
of the implementation has finished.

6 Discussion

6.1 Creating Snapshots and Using the Action Matrix and WSA

With little time on site, the Workaround Snapshot Approach enabled us to draw a comprehensive picture
of the technology-in-practice and its enactment, by encouraging workers to talk about their usage of the
system. The creation of the snapshots was an iterative process that required repetitive consultation of
different informants to confirm the information about the workaround. In business process management
studies, involving different domain experts is a standard practice, as one person is rarely aware of an
entire process (Dumas et al., 2013). By developing snapshots, one gathers knowledge of different do-
main experts and by presenting this combined knowledge in a clear and concise manner, this holds great
value for the organization. By presenting the team lead with information about deviations he was una-
ware of, the WSA also allows for the voices of the system’s users to reach decision-makers, a feat that
is often difficult to achieve in organizations (Cabitza & Simone, 2013). By listening to the voices of the
HIS users and making decisions based on their needs, users start playing a role in the construction of the
work system as well.

The proposed components of the snapshot have proven to be very encompassing. The Possible Actions
component has turned out to be especially useful, by providing new information in terms of solutions
other process participants had been unaware of. The representation of the Possible Actions through the
Action Matrix enabled structured evaluation of possible decisions for the team lead. With regards to the
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impact of a workaround, there is a trade-off involved, as few of them have a negative impact on all
factors. On the contrary, some of them have great benefits on time, cost, quality and/or flexibility, which
corresponds to the idea that workarounds can in some ways be beneficial (Cabitza & Simone, 2013;
Cresswell et al., 2016; Nadrah & Michell, 2013; Roder et al., 2014a; Safadi & Faraj, 2010).

One necessity for identifying workarounds and developing snapshots, is for the participants to be willing
to share this information. Lalley and Malloch (2010) proposed the development of a new culture of user
involvement and sharing. Process participants in such a culture need to be encouraged to share their
ways of working so that awareness can be achieved. Organizations need to be proactive in identifying
workarounds and addressing them (Koppel et al., 2008), creating standard procedures for identifying,
monitoring and evaluating workarounds. They hereby become more responsive so that they can react to
changing needs (Lenz & Kuhn, 2004). By developing such procedures, they are on track to grow, instead
of build, their work system (Atkinson & Peel, 1998). This approach also corresponds to the idea that
technologies should not merely be handed to users and left there, but that they should continuously
evolve and adapt to the organizational context they are part of (Cabitza, 2014).

Similar to creating a culture of user involvement for participants to share information on issues and
deviations, decision-makers should also be allowed to admit that some workarounds will be tolerated.
Tolerating workarounds can be beneficial (Huuskonen et al., 2013; McGann et al., 2008; Miller &
Wedell-Wedellsborg, 2013). Especially when efficiency gains are expected, managers are often willing
to tolerate deviations (Roder et al., 2014b). The same goes for decision-makers in healthcare. Not all
issues can be solved at once: choices must be made regarding solutions to invest in. There is another
trade-off here in terms of choosing the workarounds that are most in need of a solution. If using paper
instead of COWs is preferred by workers, the impacts are not considered problematic, and an alternative
is costly, it may be acceptable to tolerate this deviation.

One pattern found in the causes of workarounds is communication. At least one-third of the deviations
identified in this study have something to do with information not being communicated correctly. This
corresponds to one of the two types of unintended consequences Ash et al. (2004) have defined in the
use of health information technology: issues related to the communication and coordination the system
is supposed to support. Another pattern concerns the use of standard content. The vendor of the HIS
aims to equip hospitals with standard content, as opposed to customizing the HIS for each and every
hospital. This allows them to support hospitals more easily, but it brings side-effects with it. Although
this has not been studied in depth as this was not the focus of the research, some workarounds may
actually be the result of this standard content. For example, by deploying a standard patient dismissal
checklist that is not tuned to a specific hospital ward, users are overwhelmed by the number of tasks and
sometimes choose to dismiss the checklist altogether. By introducing standard content that does not suit
the work process, this may in fact pave the way for other deviations. This “self-defeating propagation
of additional computer workarounds”, should be avoided (Azad & King, 2008).

However, we acknowledge that customization of the HIS to the organization in question is not always
possible. As Safadi and Faraj (2010) note, there is always the trade-off of improving processes through
customization versus the costs that are involved with customization. Different strategies in resolving
misfits have advantages and disadvantages and choosing one depends on many factors, e.g. the size of
the organization, whether it regards a perceived or imposed misfit, etc. (Van Beijsterveld and Van
Groenendaal, 2016).

The findings in this study have several implications for practice. The Workaround Snapshot Approach
not only enables an organization to make explicit how and why people work around, but to utilize this
knowledge as well. Creating snapshots allows for the gathering of knowledge from different domain
experts, empowering the organization to make a well-informed decision. We propose to illustrate the
impact of a workaround on the work system using a devil’s quadrangle, and to take action by preventing,
adopting or ignoring workarounds, or redesigning the prescribed process. We thereby go beyond the
design and development of the technology, and broaden our view to the entire socio-technical work
system.
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6.2 Limitations and future work

There are limitations to this study as well. First of all, the case study has been done on a single ward in
a single hospital. We therefore consulted a second team lead to verify the findings, who recognized
many deviations, although in slightly different form. The interest in a re-inventory of workarounds and
the belief that awareness of deviations can lead to an improvement of the work system is shared, but
application outside these wards and this hospital remains to be verified. Second, this research has not
reached saturation in terms of the workarounds identified on the ward. We identified twelve deviations,
but more may exist. Moreover, the interviews and observations were performed by one researcher, re-
sulting in only one perspective on the deviations, although the approach to the development of snapshots
through discussing the information with many different participants allows for multiple perspectives.
The inventory of workarounds and their frequencies is not intended to be exhaustive, but intends to
explore the application of the approach in an actual hospital ward.

The study presents a first step towards realizing improvement of work systems by making knowledge
of workarounds explicit. Further research might validate the application of the approach on a larger scale
and over the course of years. Longitudinal research would allow for the tracking of changes over time
and analysis of the effect of actions taken on the work system. Future research may also focus on meth-
ods to uncover workarounds, such as the automatic detection and monitoring of workarounds through
process mining (Van der Aalst, 2011). Finally, the assumption that workaround knowledge can be used
for continuous improvement of work systems aligns with the work of Feldman and Pentland (2003),
who state that organizational routines are not only related to stability, as assumed in the traditional un-
derstanding of organizational routines, but also “a source of flexibility and change”. Moreover, Truex,
Baskerville and Klein (1990) claim that systems should continuously be adjusted and adapted, similar
to the organizations they serve. This opens up opportunities for future research such as investigating in
which health processes workarounds are more or less likely to emerge, and under which circumstances
healthcare process should be allowed a certain degree of flexibility.

7 Conclusion

In this study, we investigated how explicit knowledge of workarounds can enable the continuous im-
provement of work systems. We explored whether knowledge about workarounds can be made explicit
and thereby enable an organization to make well-informed decisions on actions to be taken. In order to
capture the knowledge needed to accomplish work system improvement, we proposed three artifacts:
the Workaround Snapshot, the Workaround Action Matrix and the overarching Workaround Snapshot
Approach. These socio-technical artifacts have proven to be valuable tools in analyzing deviations that
emerge from the misfit between healthcare work processes and the health information system. We con-
tribute to existing research in moving from how and why people work around, to how this knowledge
can be made explicit and utilized. The creation of workaround snapshots, by capturing knowledge from
different types of participants, contributes to raising awareness about workarounds in terms of impact,
motivation and possible actions that can be taken. The case study shows that the approach enables an
organization to make well-informed decisions, as several proposed actions bring about immediate im-
provement to the work system.
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