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Abstract

Background: Hospital information systems (HISs) aim to support users in their time-critical routines on hospital wards with
accurate and timely information. However, if these systems create blockages to workflows, nurses and physicians develop
workarounds to provide care to the patients, nonetheless. Workarounds are considered negatively when associated with risks
and positively when seen as feedback and a source of innovation. Learning about the antecedents of workarounds allows for
the establishment of control mechanisms, under the promise of enhanced patient safety.

Objective: This study seeks to explore which antecedents shape nurses’ and physicians’ workaround behavior in the context
of HISs, how they influence behavior and interrelate, and the intentions with which they are carried out.

Methods: Using 26 qualitative interviews with nurses, physicians, and health information technicians from Germany and the
United States and applying grounded theory analysis techniques, we identify antecedents of HIS-related workarounds and
respective relations.

Results: From the interview transcripts, we derive 506 open codes which we cluster into 3 direct causes (organizational
prerequisites, human factor, and system), and 4 influencing factors (regulations, sector funding, role of software providers, and
role of ownership and management). While Influencing Factors constitute higher-level influences, they do not directly impact
nurses' and physicians' behavior but rather depict the defaults that lead to conditions for Direct Causes of workarounds.

Conclusions: This study provides an understanding of the antecedents of workarounds performed by medical personnel
regarding HIS use, structures and categorizes them, and lays the foundation for an understanding of users’ deviant behavior.
Moreover, by revealing cause-effect relationships between the antecedents, we take on a behavioral perspective and provide
a basis for developing effective strategies to prevent the need for workarounds. We contribute to the research stream of
workarounds in health care and emphasize that once the reported and derived direct causes and influencing factors of
workarounds have been tackled, working conditions, patient safety, and the overall quality of health care may improve under
full digital support.
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Introduction

Overview

Hospital information systems (HISs) promise to support
their medical users in daily business through the collec-
tion, processing, and dissemination of medical and admin-
istrative data [1]. Common key features facilitating core
and support processes include data provision (eg, administra-
tive documentation, medical documentation, and reporting),
results management (eg, laboratory and radiology reports),
and electronic order transmission via computerized physi-
cian order entry [2]. HISs themselves depict sociotechnical
systems, and therefore, their use depends not only on the
technology, as the participants and organizational environ-
ment are critical to successful use [3].

Even though HISs promise to support the medical staff,
in reality, it is often otherwise, and they are rather perceived
as a hindrance than a support. Among others, a nonintuitive
system design and slow information technology infrastructure

Figure 1. Workaround definition following Ejnefjll et al [6].
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can seriously impair nurses and physicians in their activities
[4]. When HISs are perceived as obstructive, they do not
depict nurses’ and physicians’ workflows, forcing them to
engage in coping behavior—so-called workarounds [3]. Alter
[5] describes situational constraints, obstacles, and anoma-
lies as factors that nurture the perceived need for a work-
around. Generally, in Alter’s [5] theory of workarounds,
sequential steps lead to the emergence of workarounds. Their
development represents a typical problem-solving process
that initially starts with the identification of the need for a
workaround, followed by the collection of potential work-
arounds, and then the selection thereof. After that, the
workaround must be created and executed, eventually leading
to consequences. Ejnefjill et al [6] describe how researchers
use the term commonly and distance the phenomenon from
errors, mistakes, deviations, or shortcuts as a temporal view:
“When the designed path is blocked, a workaround provides
an alternative path to the same goal without completely
removing the block” (Figure 1).

Intent
Designed path
Worka_round Block
action
Goal

From a behavioral perspective, a workaround depicts the
response to a perceived or real problem that an individual
wants to either fix or avoid [7]. This off-track behavior is
widespread, often consisting of a set of work practices not
formally described in process models, rules, and regulations,
such as omitting or adding steps and performing unauthorized
actions to still reach a certain goal. In hospitals, this behav-
ior may involve process shortcuts, such as circumventing
medical documentation tasks, overruling role definitions and
permissions through account sharing, potential data transfer
outside of the HIS, and the illegitimate use of personal
devices, to name a few [8]. Whenever workarounds occur,
they serve as indicators for a mismatch between the involved
information systems, defined processes, and user require-
ments [9]. Workarounds are considered to be ambiguous.
Positively, they are seen as a source of feedback with an
innovative character [10,11]; negatively, they are considered
to be both noncompliant and high-risk [12]. In hospital care,
workarounds can create a threat to the health and safety
of patients [13] and occur in various forms. A commonly
reported phenomenon, for example, is the circumvention of
the system for efficiency and ease. Communicating important
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information via telephone instead of HIS is often rooted in
a mismatch in system design and work routines and can
lead to medication errors, mix-ups of patient records, effort
in reworking, or privacy issues [14,15]. A lack of interoper-
ability and standardization between systems further encour-
ages verbal communication [16]. Patient information may be
shared on paper or via private phone, if data sharing in the
HIS is not possible [15] or if the workers simply do not
possess the knowledge to do so [17].

The potential adverse effects of workaround behavior in
patient care underscore the criticality of understanding the
antecedents of their occurrence. This understanding is crucial
in developing effective strategies to prevent the need for
workaround behavior and promote safe and efficient health
care practices.

Workaround Behavior

To better understand the occurrence of workarounds, research
has provided various theoretical lenses for workaround
analysis, each including different definitions and extents of
behavior [18-24]. The theory of planned behavior (TPB) is
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one of the prominent theories to explain behavior [18] and
also lays the foundation for Alters’ theory of workarounds
[5]. TPB allows for the concentration on explaining why an
intention to engage in a certain human behavior is formed
in a specific context. Workarounds depict a behavior that an
individual performs to achieve a goal or task when the normal
course of action is unavailable or unsuccessful. Therefore,
this theory is prone to investigate the occurrence of work-
arounds, as demonstrated by Soffer et al [7], who apply the
TPB to explain workaround decisions in the business context.

The TPB views the intention to perform a behavior as
the direct antecedent of it [18]. According to TPB, the
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behavioral intention (in our example, the intention to perform
a workaround) is determined by the attitude towards the
behavior, the subjective norms, and the perceived behavioral
control (Figure 2). The attitude refers to evaluating favor or
disfavor against a behavior, which has expected outcomes,
subjective risks, and benefits. The subjective norm refers
to what others think of the behavior, whether most people
approve or disapprove. Perceived behavioral control is the
perception of ease or difficulty, the extent to which individu-
als believe they can control their own behavior.

Figure 2. Theory of planned behavior combining Ajzen [18] and Soffer et al [7].

Attitude

A

Subjective norm Intention to benefit

Workaround Workaround

intention execution

Perceived behavioral
control

By establishing a theoretical foundation rooted in the TPB,
we not only direct our attention towards unraveling the
intricate web of factors that influence workaround behavior
within HIS but also strengthen our research endeavor with a
time-tested framework renowned for its efficacy in explain-
ing human behavior, from technology adoption to eating
behavior, to name a few [25-27]. By studying the factors
that influence workaround behavior upon a strong theoretical
foundation, we create a basis to examine the interplay of
cognitive, social, and contextual elements in the context of
workarounds. Through this alignment of theoretical underpin-
ning and qualitative investigation, we aim to understand how
attitudes, subjective norms, perceived behavioral control, and
other psychological constructs operate in tandem to shape
individual behavior within the complex realm of HIS. This
approach not only provides scholarly rigor but also gener-
ates insights into the enhanced functionality, efficiency, and
integrity of HIS, thereby benefiting health care informatics,
organizational management, and medical practitioners alike.

Further, we include Soffer et al’s [7] notion that a
workaround is performed with the intention to benefit
someone. Following their claim for contextual adaptations,
we define the intention to benefit in the medical inpatient
setting as either beneficial for the individuals performing
the workaround themselves, as beneficial for the patients,
the local unit (ward), or the organization. By integrating
the intention to benefit, we extend the understanding of the
underlying motivations for workaround behavior in relation to
HIS in the inpatient sector.
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Existing research on workarounds has already identified
antecedents for workarounds; however, they are related
to single modules of HIS, such as electronic health
records [13,17], computerized physician order entry [28,29],
computerized consultation [30], or medication administra-
tion systems [31]. Existing research provides observations
and analyses of workarounds, underlying rationales, and
possible solutions. Thus, it offers attributes and categoriza-
tions through a static lens [17,32], while this research article
aims to examine the interplay and cause-effect relationships
of potential influencing factors, leading to a more profound
comprehension of workaround behavior, motivation, and
underlying intentions. This approach, along with qualitative
insights, enables us to grasp the psychological and social
dynamics that shape health care professionals’ behaviors
within the human-centered context of HIS.

Goal of This Study

The purpose of this study is to examine how underlying
antecedents shape individual workaround behavior in the
context of HIS. By focusing on the root causes of work-
around behavior, we integrate cognitive, social, and contex-
tual elements to highlight the complex intentions behind these
actions. This approach allows us to delve deeper into factors
like system design flaws, organizational constraints, and user
dissatisfaction that drive workaround behavior. Unrevealing
this knowledge can bring attention to working conditions,
facilitate HIS and workflow redesign, and push the develop-
ment of more fitting guidelines.
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Methods

Data Collection

To identify the antecedents of workarounds related to
HIS, we conducted semistructured interviews. With this
research strategy, the objective is to obtain in-depth, real-
world depictions from frontline users of HIS and feature
detailed and deep information [33,34]. Thereby, we adhere
to the interpretative paradigm and use qualitative methods
to understand nurses’ and physicians’ behavior, emphasizing
the complexity of process design and personal motivation
[35]. Semistructured interviews are guided with an explicit
structure through which the participants can access their
experiences and reflect upon the underlying antecedents in
a layered introspective journey [36].

The data collection process involved a series of ongoing
and repeated steps that worked together harmoniously. After
deriving thematic clusters from the research objective, we
discussed the content of an interview guideline with the
author team. The final version of the interview guideline
is structured in 5 clusters. The first section includes the
mutual introduction of the interviewer and the presentation
of the research idea. This is followed by the second clus-
ter, covering questions regarding the participant’s age, job,
and daily routine. The third cluster bundles questions about
the individual’s intersections with HIS in everyday activi-
ties, their confidence in handling HIS, and the interviewees’
perception of the fit of the HIS towards their needs. Ques-
tions in cluster 4 gently approach the topic of workarounds,
asking indirectly about the way the interviewees handle HIS
misfit, as well as the rationales they have for their deviating
behavior. In the last cluster, the interviewees had the chance
to add input that was not explicitly addressed. Before the first
interview, we pretested the guideline with a health economist,
a business information systems researcher, a nurse, and a
physician. We evaluated the guide after each interview and
iteratively developed it further. Any misconceptions were
cleared up and integrated into 4 iterations of the interview
guide, which led to more focused questions about the research
topic and better information for the participants during the
interview. Therefore, we followed the recommendations of
Corbin and Strauss [37]. Further, we selected and recruited
participants via convenience sampling. For recruitment, we
used convenience sampling and contacted hospitals where
we had established relationships through previous work,
such as internships, projects, and personal contacts. We
then followed a snowball sampling approach to expand our
participant pool. To ensure depth of information, we relied
on nurse coordinators and chief physicians who recommen-
ded medical practitioners actively involved in HIS imple-
mentation projects. It is important to note that we did not
involve organizational functions such as workers’ councils
in the recruitment process. Our focus was on individuals
with direct experience with HIS, and we believed that
engaging workers’ councils could have introduced unneces-
sary procedural complexities and potential biases. Instead,
we prioritized recruiting participants through trusted clinical
leaders who were intimately familiar with their teams’ work
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practices and could identify individuals deeply engaged with
HIS. In recruitment, we determined the eligibility criteria to
include participants who are frontline health care professio-
nals, specifically nurses and physicians, with regular use of
HIS and experience with workaround behaviors. A diverse
range of ages, genders, work experience, and HIS proficiency
was included to ensure varied perspectives on system use
and workarounds. Further, we paid attention to a represen-
tation of age groups, gender distribution, levels of work
experience, and different HIS capabilities (determined by a
guided self-estimation). We contacted individuals directly,
as well as with an approach of contacting C-level manage-
ment with email requests that provided a short description of
the research purpose and further relied on personal network
contacts. Additionally, we asked participants about collea-
gues who could be interested in participation. To optimize
interview time, we provided participants with a detailed
introduction via email or telephone beforehand, allowing the
interviews to focus on gathering substantive information. As
we were aware of participants’ potential fears of disciplinary
consequences when truthfully explaining their workaround
behavior, we included the recommendations and strategies of
Bergen and Labonté [38] to detect and limit social desirabil-
ity bias and strongly distanced ourselves from management
as neutral researchers. The interviews took place both via
telephone and face-to-face. We preferred personal contact
over audio contact to create a trusting atmosphere and extract
more detailed information [39]. After consent was obtained
from the participants, an audio recording of the interviews
was made, the transcription of which enabled a thorough
data analysis. Transcribing and coding the data led to more
reflection and revision of the process as needed. The software
MAXQDA 2020 (Verbi), which was specially developed
for qualitative and mixed methods of data analysis, was
used for this purpose. Since this was an iterative process,
it was not strictly linear or in a clear timeline. For example,
we started the analysis of the transcripts while still conduct-
ing interviews [40]. The constant comparison and back-and-
forth nature of the process aimed to build a thorough and
ever-expanding understanding of the participants’ experien-
ces and perceptions, even if these feelings were not always
easily observable or distinct. We concluded the iterative data
collection process upon reaching data saturation, following
Nelson’s [41] “conceptual depth,” which has already proven
itself in the research of behavioral factors [42]. At this point,
additional data collection yielded no new themes or insights,
indicating that we had achieved a comprehensive understand-
ing of the research topic and further coding was no longer
feasible, ensuring that our findings were both robust and
exhaustive.

Data Analysis

We performed the data analysis by applying grounded theory
analysis techniques. By using the grounded theory method-
ology (GTM) approach, researchers can effectively manage
unstructured qualitative datasets. They are able to identify
relevant categories and relationships within the data while
providing meaningful context and interpretation [40]. As per
GTM, the analysis starts with the initial set of collected data.
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The findings from the initial interview impact the researcher,
consequently shaping the approach taken in the subsequent
interview sessions. Throughout the interview procedure, the
participants’ answers were carefully reviewed and verified
with cross-references [43]. Any misunderstandings during
this went into the refinement of the interview guidelines.
Moreover, this approach facilitated the clarification and
precise alignment of the research question [40].

While using the GTM and adhering to the 3-step Straus-
sian approach encompassing open, axial, and selective
coding, we began by breaking the qualitative datasets down
into relevant fragments (open coding). After an initial read
of the transcripts, we highlighted phrases that were relevant
to the research topic, resulting in 506 open codes. Follow-
ing GTM techniques [44], we examined the codes and
merged common topics into concepts. After ensuring an even
allocation and hierarchy of the concepts, we merged them
into categories and identified relationships (axial coding).
Thereby, we distinguished the core category antecedents to
HIS-related workarounds from other categories (selective
coding) [40]. In order to validate the coding results, 2 authors
performed a card-sorting allocation. The first author identified
open codes and concepts, which served as the basis for
the second author to conduct a blind card-sorting round.
The second author added not initially identified open codes
along the process. Whenever there were discrepancies in the
allocations of the authors, the authors discussed the results to
find agreements. The coding process was iteratively refined
through constant comparison and adjustments, and the open
coding steps were repeated backward and forward whenever
new insights were gained [40].

The coding process is condensed into a coding catalog,
which serves to enhance transparency and facilitate under-
standing for fellow researchers. In this catalog, each code is
accompanied by its name, definition, an example, and rules
for its appropriate application. This compilation empowers
other researchers to code supplementary interviews using the
catalog as a guide. An example is provided in Multimedia
Appendix 1.

The study is reported following the applicable study
design and reporting guidance, the Standards for Reporting
Qualitative Research [45] (Checklist 1).

Ethical Considerations

Given the nature of the research, which centered on the
professional practices of nurses and physicians without
intervention or impact on patient care or professional work
practices, and after ethics advisory consultation prior to
the research based on the internal guideline “Forschen
in gesellschaftlicher Verantwortung” (FIVER), an external
ethics approval process was not deemed necessary according
to the institutional practices of the Fraunhofer FIT.

All participants were informed about the research
objectives, procedures, and their impact before the interviews
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began. Participants provided informed consent in written
form, agreeing to share their experiences. Participants were
made aware of their right to opt out of the study at any time
without any consequences, and their anonymity was strictly
maintained throughout the process. No secondary data or
pre-existing datasets were used in this study, so additional
consent for secondary analysis was not required.

The collected data were anonymized to the full extent, and
no compensation was provided for the voluntary participation
in the study.

Results

Descriptive Results and Study Population

In total, we conducted 26 interviews in 3 hospitals in
Germany and 1 in the United States with a mean duration
of 29 minutes. The interviews were conducted primarily
in off-peak times, such as before or after shifts or during
lunchtime. The study sample consisted of 26 participants,
including 14 (53.85%) physicians, and 9 (34.62%) nurses,
and we were able to enrich the study set with 3 (11.54%)
health information technicians (HIT). The participants had a
mean age of 44.1 years, with an average of 20.3 years of
job experience. The sample was slightly female-dominated,
with 15 (57.7%) of the participants being women. We were
able to recruit HIT employees in the US American setting,
as the participating hospital served as a pilot hospital for
the HIS software provider and created this role specifically
for the development of the HIS. In comparison, the partici-
pating German hospitals assigned the task of HIS support
to the regular IT department, without explicit consideration
in workforce planning. The average age varied across roles:
HITs had the lowest average age at 34.3 years, followed
by nurses at 43.4 years, and physicians at 46.6 years. All
participants were experienced and had at least 2 years of
work experience within the field. Participants younger than
the age of 30 years were more evenly distributed among the
roles, with 2 (40%) being physicians, 2 (40%) nurses, and 1
(20%) HITs. In the 30-50 years age group, the majority were
physicians (n=6, 54.5%), followed by nurses (n=3, 27.3%)
and HITs (n=2, 18.2%). Among participants older than 50
years, the majority were also physicians (n=6, 60%), with
the remaining (n=4, 40%) being nurses. A total of 6 (23%)
participants rated their HIS confidence as moderate (meaning
they can use the HIS in dictated procedural flows and, above
that, rely on the help of colleagues), 13 (50%) participants
rated as solid (meaning they trust their skills, use the system
easily and feel confident in helping others), and 7 (27%)
participants rated as expert (meaning they operate HIS easily,
engage in HIS redesign, create their own filters and templates,
and initiate system changes), out of which 3 participants were
HITs. The descriptives are reported in Table 1.
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Table 1. Sample characteristics.

Doctor et al

Characteristics Details
Number of interviews 26
Mean duration (mins) 29
Sample composition, n (%)
Physicians 14 (53.85)
Nurses 9 (34.62)
HITs? 3(11.54)
Mean age (years) 44.1
Mean job experience (years) 20.3
Role distribution by age group, n (%)
Below 30 years
Physicians 2 (40)
Nurses 2 (40)
HITs 1 (20)
30-50 years
Physicians 6(54.5)
Nurses 3(27.3)
HITs 2(18.2)
Older than 50 years
Physicians 6 (60)
Nurses 4 (40)
HISP confidence levels, n (%)
Moderate 6 (23)
Solid 13 (50)
Expert 7(27)

AHIT: health information technician.
YHIS: hospital information system.

Three-Step Coding Results

In the following, we describe the 18 antecedents of HIS-rela-
ted workarounds, as derived from our qualitative data sets.
The following overview shows all categories and concepts
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from the interview study (Figure 3), which is followed by
a detailed description of the antecedents of workarounds,
supported by interview quotes and exemplary workarounds,
whenever applicable.
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Figure 3. Overview of categories and concepts derived from the interviews.
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Organizational Prerequisites

The organizational prerequisites category consists of 4
concepts: support by IT department, IT-infrastructure,
workflow characteristics, and characteristics of medical care.

Support by IT Department

Interviewees perceived the support and availability of the IT
department as determining their workaround behavior. This
is, for example, because the organization may not synchronize
the shift schedules of medical staff and the working hours
of IT staff. However, this lack of organizational prerequisites
can lead to workarounds since problems with IT do not only
occur during office hours but also at night or on weekends. In
particualr, in the nighttime, when there is low IT support and
a low practitioner ratio, participants reported high improvisa-
tion of, for example, using paper-based notes and transferring
these memos into the system after the issue is solved, often
after their shift. They report a lack of support as:

Yes, at night it becomes difficult, there is an emer-
gency on-call service, but it is only for emergencies.
[interview 2, position 15, open code: availability/
expertise of IT support and staff]

IT Infrastructure

Participants mentioned the overall level of IT infrastructure
as vital for their performance and as a reason to deviate from
existing processes. For example, as stated in the open code
“insufficient number of workstations,” participants attribute
a perceived loss of time to the lack of workstations and
the need to share them among all in the respective shift,
leading to workarounds to avoid waiting times (interview 16,
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position 125-130). These workarounds include, for example,
sharing of login data to reduce the login and logout processes.
Furthermore, the IT equipment is often not only insufficient
in quantity but also very outdated:

I am the first to arrive [ ...] in the morning, which means
that I come to the ward in the morning and the PCs
are not switched on, then I have to start the comput-
ers, which takes three to eight minutes. [interview 5,
position 33, open code: login authorization]

Workflow Characteristics

Interviewees perceive routines being designed in a way that
does not support them in their HIS documentation tasks
during their workflows. For example, it is the situation that
the same data has to be entered more than once into the HIS,
sometimes also with the need to reevaluate colleagues’ input,
causing inefficiencies (interview 12, position 45, open code:
validation of each department’s own effort [evidence]). Still,
because of time pressure and the participants questioning the
sense of purpose of these workflows, they deviate and show
the workaround of dropping documentation tasks under the
promise that someone else will catch the missing data:

It’s true that you deliberately omit this if you know
your patient will be admitted as an inpatient anyway.
If so, I often leave out the status or don’t write a
detailed anamnesis in the system; [...] because I know
that everything will be thoroughly documented again.
[interview 12, position 47, open code: time-saving and
efficiency]

J Med Internet Res 2025 | vol. 27 1e51781 | p. 7
(page number not for citation purposes)


https://www.jmir.org/2025/1/e51781

JOURNAL OF MEDICAL INTERNET RESEARCH

Characteristics of Medical Care

Participants describe medicine to be highly complex and
personalized, as “unpredictable imponderables, [with the]
need for quick adjustment” (open code), and thus, in need
of flexibility to meet quickly emerging needs. Consequently,
the needs require spontaneous and immediate responses
by providers, a relationship of a subjugating nature. Users
engage in workarounds when they have to correspond to these
emerging needs, and existing HIS hinder their workflows,
for example, with the workaround of using data entry fields
by nurses for the communication of urgent patient informa-
tion, which were not intended for this purpose (interview 3,
position 149, open code: time-saving and efficiency).

Human Factors

We divide this category into 4 concepts as follows: individual
character traits, skillset, physician-patient relationship, and
patient demands.

Individual Character Traits

Age, fears, affinity to technology, individual preferences,
interpersonal relations and responsibilities, and habits are
further reasons for workarounds. These individual aspects
commonly favor paper-based workarounds, evident in manual
documentation that needs to find its way back into the system.
The participants highlighted:

Okay, of course, I am from the old generation, which is
not so fit on the computer, [the use of HIS|] always takes
me a bit longer. [interview 7, position 46, open code:
age and affinity of technology]

Besides age and affinity to technology, individual
preferences, habits, and insecurities of the medical staff are
another reason for the occurrence of workarounds:

One is the way I have always done it right. [ want to try
to do it the way I was taught [interview 25, position 70,
open code: habit/ experience/improvisation]

Skillset

Respondents stated they are left without support when using
newly introduced systems, which means they often do not
have the right skill set to work with the HIS and use all
its functions. In these situations, participants responded that
they often rely on workarounds, such as handing over tasks
to colleagues and asking colleagues for help, even omitting
necessary steps, to account for the (needed) skillset:

That’s another problem with introducing these
[systems]. [...] When things are introduced here, there
is no change manager to say, okay, what are the
processes, and how do we introduce this. Instead, they
say: 'We have the system now, please all work with it
from today’. [interview 14, position 65, open code: no
instruction or training-on-the-job]
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There is hardly any support for the introduction of the
system and regarding the familiarization with new functions
of the HIS:

[There are] few trainings, they always prefer the
snowball system. [interview 9, position 20, open code:
no instruction/ training-on-the-job]

Physician-Patient Relationship

Medical practitioners take responsibility for the overarching
goal of providing the best possible care for patients. Respond-
ents describe the nature of medicine and care as a reliable,
personal, humanistic, and caring act, in which the physi-
cian-patient relationship is highly valued. However, when
confronted with the time-consuming use of HIS, they fear
a deterioration of this relationship, which they want to avoid.
Hence, they describe workarounds that aim to reduce the time
with the system, often leading to reworking and touch-ups
after their shift:

My honor and my desire to work in a meaningful,
interpersonal, and humanistic way suggests that I try
to reduce the time spent on the computer to the bare
minimum. [interview 5, position 45, open code: value
of doctor-patient-relationship]

Interviewee 3 confirmed:

So for me, whenever it’s a really stressful day, treating
my patients is my top priority. And I reduce documen-
tation, or leave things out, [...] because I am more
concerned with making sure the people are taken care
of. [interview 3, position 67, open code: prioritization]

Patient Demands

This concept describes how the demands of the patients
can trigger workarounds. For example, the shift in patients’
self-perception can lead to differing demands on health
services. Patients wish to be well informed about their
medical history and treatment, which the HIS must be able
to depict, and if this is not the case, the staff turns to, for
example, paper-based workarounds:

When the administration complains that we need so
much paper and toner [for printing out], I then explain
that we have to show the patient what we have done.
'‘But, why?' [they ask], 'because the patient of today
wants to know exactly what he [or she] has’. [inter-
view 4, position 257, open code: patient autonomy and
demands]

System

This category includes the following concepts: system
interfaces, system availability, trust in data, functionalities,
ease of use and intuitivity, and user involvement in design.
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System Interfaces

Nurses’” and physicians’ workarounds can be caused by the
lack of interfaces between the different systems used in the
hospital. Organizationally reinforced HIS barriers can create
cumbersome hurdles, which lead to workarounds such as
printing out snapshots for other providers, screenshotting for
manual data entry, and relying on other communication paths,
such as calls. They report:

The fact is that we will always have subsystems, but
there is the problem of interfaces from both directions.
[...] If I change an element in one of the systems, then
I want it to [match] since I already have to operate two
systems. [interview 14, position 45, open code: no data
exchange between subsystems]

This barrier can lead, for example, to status inquiries by
phone or faxing of medical reports, which are then printed
out and scanned again (interview 12, position 33, open code:
mailing/faxing/calling external providers).

System Availability

The existence and accessibility of the HIS depict a prereq-
uisite for its use. Users describe slow system responsive-
ness or regular system updates. In all reported cases, issues
with system availability led to waiting and then paper-based
interim documentation and communication with time-inten-
sive reworking after the regular shift. There may also be
repetitive cutbacks in HIS availability:

[...] We get an email saying 'We have to install an
update tomorrow, so [...] you can’t take lab results, you
can’t perform X-rays, [...] you can’t discharge patients,
you can’t do anything. [interview 6, position 67, open
code: frequent updates impact routines]

When the respondents find themselves confronted with
system unavailability, they work around the actual blockage
in their workflow and rely on paper-based interim solutions,
which require all information to be subsequently transferred
to the HIS (interview 11, position 57, open code: paper-based
interim solutions when system is down).

Trust in Data

The participants expressed their concerns about data
correctness in the HIS. Users’ perceptions of HIS being
a reliable source of information and useful support are
reportedly influenced by the fluctuation of the frontend
design and the actuality of data within the HIS. Any distrust
toward data collection and storage can cause users to perform
workarounds, for example, involving unnecessary repetitions
of diagnostic procedures. This may happen, even if the
diagnostic results are saved in the HIS already, just to ensure
that the, for example, radiological images they rely on in their
diagnoses are up to date. When data transfer is unreliable due
to internet connectivity problems, for example, during rounds
where the Wi-Fi connection is not ensured in all patient
rooms, data quality issues occur in the system:
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I can’t rely on anything at all to be up to date.
[interview 4, position 87, open code: no (trust in) data
actuality]

Functionalities

The existence or absence of alarming functionalities was also
mentioned as a source of workaround behavior, leading to the
workarounds of calls instead of relying on the systems.

If someone has a low HB value, the system knows this
and marks it [in color] red, but there is no notification,
and therefore, nobody is aware. [...] That’s why the
laboratory has the instruction to call the corresponding
requester or to inform the ward. [The information] goes
through ten hands, which is actually nonsense, that’s
not what the system is for. [interview 4, position 85;
open code: workaround - calling for urgent results]

Further, HIS has no functionality for collaborative work,
such as shared editing of patient charts, leading to the
workaround of custom-built lists and shadow IT:

We built an Excel list and put all patients and rehab
requests in this list and made columns for [...] [the
individual steps of the workflow]. [...] This is what
[HIS] in its present version cannot provide. [interview
6, position 25, open code: mid-process transparency
(live status)]

Ease of Use and Intuitivity

Under this category, we subsume statements dealing with
aspects of data presentation and handling, for example, visual
or task-related preferences of what individuals need on their
screens. Respondents highlighted precision in HIS searching
patterns and the preparation of search results. These include,
for example, the necessity of remembering keywords of
form headings and other specific search terms (interview
17, position 61-63, open code: need for implicit knowledge
to find search terms). Further, physicians need an overview
of specific attributes of patients, collectively summarized
for tracking purposes, instead of focusing on a single case
reference:

The biggest weakness of [HIS] is its enormous focus on
individual patients. I can’t create lists about problems,
about time frames, anything like that. But that would be
really important [...]. [interview 6, position 53, open
code: single case reference]

User Involvement in Design

The participants were concerned with the role that they and
their needs partake in the design of HIS. This includes how
users are systematically encouraged to help shape the system,
as well as system designers’ ways of including individual
feedback and design requests of users:
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Well, the systems are usually created by people who
have never done the work themselves. [interview 12,
position 37; open code: designed by nonmedical staff,
thus misfit]

Moreover, they feel as though they support the HIS
through their laborious entries instead of being supported by
the HIS in their daily medical workflows, which further adds
to time pressure:

In my opinion, this represents a big discrepancy in
terms of the systems not being implemented in a way
that supports medicine [...], ie, double and triple entry
[of the same data]. [interview 12, position 57, open
code: user supports system no other way around]

Regulations

Within the given context of Germany, the reimbursement
of hospital services is only granted by the legislator if
the documentation of services is seamless. However, since
documentation requirements are increasingly more stringent,
according to the interviewees, the regulations result in
enormous efforts with data entry in the HIS, leading to
adverse effects on interaction with the patients:

Yes, well, it just keeps getting a lot. It is getting more
and more; we have to document things that we did not
have to in the past. I used to have more time for the
patients, that is falling [...] extremely short. [interview
2, position 19, open code: always increasing workload]

Consequently, the need to meet certain regulations puts
further time pressure on medical staff, encouraging work-
arounds.

Sector Funding

Furthermore, study participants highlighted aspects as
relevant, regarding the funding of the sector:

IT is an issue which, because it requires an investment
on the largest scale, is linked to this overall cata-
strophic funding situation of public welfare. [interview
1, position 75, open code: resource allocation]

It is therefore perceived by the participants as their

concerns with the HIS, and thus, the occurrence of work-
arounds can only be solved if appropriate funding is available.
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Role of Software Provider

The interviewees perceived the role of the individual software
providers in the HIS economy as influential for the overall
development and state of HIS. The participants perceive an
absence of market conduct in the HIS industry:

[HIS system] is the only supplier, the biggest one, and
the other suppliers are much worse and are not subject
to pressure. They have no need to implement innovation
quickly and on time. [interview 5, position 57, open
code: market conduct: oligopolistic structure hinders
innovation]

Hence, the current market situation does not incentivize
the software provider to optimize the software according to
user needs and therefore encourages workarounds.

Role of Ownership and Management

Budgetary decisions in terms of the employed staff, budget-
ary allocations in infrastructure, intrinsic motivation, or IT-
and business strategy were reported to be influential for
the occurrence of workarounds. For example, staff-to-patient
ratios are often not calculated in such a way that a sufficient
ratio of nurses toward the number of patients is achieved.
Such stipulations can be crucial for the development of
HIS-related workarounds:

Well, in principle, the head nurses [with their addi-
tional managing workload] are also included as a
regular part of the nursing staff. This means that they
have to participate in the nursing work [just as much].
We are a small ward, consisting of seven full-time staff
positions split between fourteen people. It is a pretty
small amount [of staff] per shift. [interview 9, position
6, open code: nurse-to-patient-ratio]

Discussion

Key Findings

In the following, we discuss the identified antecedents of
HIS-related workarounds, proposing a model that outlines the
relationships between the identified antecedents of work-
arounds related to HIS (Figure 4).

J Med Internet Res 2025 | vol. 27 151781 | p. 10
(page number not for citation purposes)


https://www.jmir.org/2025/1/e51781

JOURNAL OF MEDICAL INTERNET RESEARCH

Doctor et al

Figure 4. Model of antecedents of workarounds related to the hospital information system.
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With our study, we identified 3 direct causes (organizational
prerequisites, human factor, and system) and 4 influenc-
ing factors (regulations, sector funding, role of software
providers, and role of ownership and management) presenting
the antecedents for HIS-related workarounds. Not all of the
concepts we identified are new to the research stream; we also
discovered similarities with existing results. For example, by
identifying the concept of IT infrastructure (organizational
prerequisites), we confirm the research of Lafferty et al
[46] who examine the occurrence of workarounds related
to the use of communication technologies such as pagers
and phones and conclude that there is often a lack of IT
equipment, in this case, mobile phones. The same issue
is raised by Interviewee 2 who states that a lack of appro-
priate IT equipment, in our case workstations, means that
medical staff often use the same accounts to bypass the
slow login process (interview 2, position 15). Regarding the
concept of skillset (human factors), we agree with Flanagen
et al [47], who conclude that the users’ knowledge of how
to use the electronic health record system influences the
occurrence of workarounds. We are also in line with existing
research regarding the concept of system interface (system).
A complex order entry and difficulties in finding the needed
data are also mentioned by Stevenson et al [48], who focus on
the documentation problem of vital signs in the electronic
health record system. Besides, we found similarities with
those found by Bhattacherjee et al [49] regarding our category
regulations. Strict documentation requirements lead to more
time on the HIS system and less time in patient care, which
causes the medical staff to commit workarounds to avoid
patient care being compromised (interview 2, position 19)
[49]. The system category involves HIS restrictions from
either deliberate restrictions implemented in the HIS’s design
or limitations in functionality, as perceived by users [50].

Besides highlighting similarities, we expand the literature
in the context of HIS-related workarounds by revealing the
further antecedents: sector funding, role of software provider,
role of ownership and management, IT support (organ-
izational prerequisites), patient demands (human factor),
functionalities (system), and user involvement in design
(system). With sector funding, we involve a monetary
component. Without sufficient financial resources, certain
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challenges (eg, insufficient IT equipment and support) emerge
in the first place (interview 1, position 84). The role of
software providers stands apart as novel as their oligopolistic
influence is very specific to the hospital market (interview 5,
position 57). We further contribute to the role of ownership
and management, as their operational decisions and organi-
zational values shape the daily operations (eg, insufficient
staffing) (interview 2, position 13). Further, we were able to
add to the existing knowledge with organizational prerequi-
sites, namely the concept of IT support. Insufficient staffing
levels and organizational background in hospital IT depart-
ments dominate the emergence of workarounds, as users are
left unsupervised to a large extent (interview 2, position
63). Regarding the human factor, we were able to add the
concept of patient demands as antecedent, which distinctly
characterizes the personal relations and expectations within
medical service delivery and how meeting these demands
affects the emergence of workarounds (interview 5, position
45; Interview 4, position 257). Further discovered antecedents
of HIS-related workarounds lie in the system, precisely in the
concepts of functionalities and user involvement in design.
In terms of functionalities, we extend the current knowledge
by highlighting the missing functionality of shared editing
between multiple users within the HIS as an antecedent
for workarounds. User involvement in design highlights the
importance of integrating medical and procedural knowledge
into system design, which is now dominated by nonmedi-
cal developers (interview 5, position 51). These concepts
emphasize just how important it is that technology facili-
tates medical service delivery with its interprofessional and
interdisciplinary nature and must therefore be completely
aligned with the needs of the user, as otherwise, workarounds
may appear necessary.

Besides confirming existing research and identifying new
antecedents from a static perspective, we revealed relation-
ships between them. In the following, we illustrate the
proposed relationships between direct causes and the TPB
components using concept-level examples. Our assumptions
are grounded in the interview data and supported by existing
literature. We also specify the intention to benefit that may
drive the Direct Cause in each example and include relevant
influencing factors.
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Our proposed model highlights rationales that are
antecedents to the constructs underlying the TPB. Thereby,
influencing factors, in our study identified as regulations,
sector funding, role of software providers, and role of
ownership and management, serve as second-level denomi-
nators in the research endeavor of explaining antecedents
of workarounds related to HIS. As they constitute higher-
level influences, they do not directly impact nurses’ and
physicians’ behavior but rather depict the defaults that lead
to conditions for direct causes of workarounds. Human
factors, systems, and organizational prerequisites form the
direct causes of workarounds. These direct causes impact the
attitude towards the execution of workaround, the subjec-
tive norm towards workaround, and the perceived behavioral
control.

Exemplarily, insufficient IT infrastructure (organizational
prerequisites) is reported to negatively influence users’
attitudes, as demonstrated, for example, by Cresswell et
al [51], who investigate the adoption of large-scale health
information technology. In line with this, our results indicate
that queuing in front of IT devices can lead users to resort
to workarounds (interview 2, position 41). Underlying is
the assumption that a workaround is a solution to the
acute problem, which leads to a positive attitude toward the
execution of the workaround with the intention to benefit the
users themselves (by avoiding waiting time) and to benefit the
patient (as this time can be spent on care). Hence, we link
organizational prerequisites to attitude towards workarounds.
An influencing factor on the organizational prerequisites is,
for example, the overall sector funding, which leads to a
limited IT budget and insufficient equipment. Regarding the
physician-patient relationship (human factor), we align with
Buck et al’s [42] notion of the influence on attitude. They
investigate general practitioners’ attitudes towards the use
of artificial intelligence in medical diagnosis and conclude
that physicians are concerned about a possible impairment
of the physician-patient relationship when technology is
used. We argue that this comparable result can help to
concretize the effect of human factors on attitude toward
workarounds. The human factor itself is conditioned by, for
example, the influencing factor regulation, as documentation
requirements in the hospital lead to less time for patient
interaction. This may encourage the user of HIS to view
a workaround as a solution with the intention to benefit
the patient with greater attention and handle the system
later (interview 8, position 59). In another notion, Beere-
port et al [50] include instances of workarounds where the
same professional actors have power over the same type, eg
hierarchy: lead physicians over junior physicians. Further,
they include power dynamics across different actor types,
eg physicians over nurses. This extends our results to the
human factor’s power dynamics being one standalone source
of workarounds. The influence of ease of use and intuitiv-
ity (system), for example, on attitude is featured in Van
Schaik et al’s [52] adapted Technology Acceptance Model
for computerized physician order entry systems in primary
care. The system design features influence the perceived ease
of use and perceived usefulness and therefore the attitude
toward using IT. We argue that the attitude towards using HIS
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is the inverse of the attitude towards workaround behavior
related to HIS [32], suggesting a relationship between the
system and attitude towards the execution of workaround in
our model. In this regard, it is emphasized that linking formal
and informal information systems offers a comprehensive
view of boundary infrastructures, workarounds, and shadow
systems to address gaps in information needs [53]. Some
limitations stem from the design choices made by the HIS
suppliers, while others are a result of the specific configura-
tions implemented by the organization’s IT department [50].
One influencing factor on the system is the role of software
providers, who, due to their oligopoly position, lack the
incentive to tailor the HIS to the users’ needs. Because it
is not user-friendly and requires time-consuming processes,
medical staff avoids tedious tasks related to the HIS. This
often leads to the development of workarounds primarily with
the intention to benefit the medical staff.

Research on normative conduct suggests that visibility of
the behavior of the social surroundings can be an effective
means of influencing social norms and inducing individual
behavior change [54]. We apply this to form a relationship
between organizational prerequisites and subjective norms
towards workarounds since medical emergencies (character-
istics of medical care) require fast responses, and patterned
workarounds can reduce the cognitive effort required to
deal with each new emergency [55], with the intention
to benefit the patient. Regarding the influences of human
factors, we draw on Stacey et al [56], who describe how
differing expectations between patients and physicians create
a demanding encounter. Expectations are placed on medi-
cal providers, especially in terms of maintaining an intense
physician-patient relationship and educating the patient.
Applied to our findings, the patient demands (human factor)
affect the subjective norms towards workarounds when these
expectations from individuals put pressure on the group
of health care providers. This favors workarounds to meet
patient demands as the “new normal” (with the intention
to benefit the patient). We further argue that, particularly
concerning the system, colleagues can relate to individual
users’ experiences with nonfitting HIS functionalities and
perceived blockages. From the common frustration and
knowledge sharing on workarounds, subjective norms can
emerge that legitimize and, thus, favor the occurrence of
workarounds [57,58] with the intention to benefit oneself
as well as the local unit (ward). Thus, we link system and
subjective norms towards workarounds.

In terms of perceived behavioral control, lacking or low
supervision relates to the ease of workaround performance,
consisting of the process design, system access control, and
unclear or undefined roles [7]. When these structures support
or hinder certain actions, they shape individuals’ perceived
behavioral control by either facilitating or restricting their
perceived ability to perform specific behaviors. Hence,
we link organizational prerequisites to perceived behavio-
ral control. Existing research has identified that guideline
adherence and hierarchical influences limit the perceived
area of action. Possible reasons are, for example, cultural or
generational values that emphasize “sticking to the rules” or
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insecurities, such as when desiring to “fit in” [59]. There-
fore, we link individual character traits (human factors)
to perceived behavioral control. A dominant influence on
perceived behavioral control is rooted in the Hippocratic oath,
which postulates the core value of serving sick people and
humanity, prioritizing ethics and patients’ health. Working
under this oath gives physicians strong behavioral control
over their workaround intention and behavior, as they act with
ethical backing [60]. Currie et al [61] highlight that institu-
tional structures often prioritize the autonomy and authority
of medical specialists over other groups. In response, those
under such power may develop workarounds to challenge or
bypass imposed systems and rules [62]. Similarly, systemic
power is evident when users adapt technology to suit their
own needs and interests. With these various perspectives, we
engage existing literature on perceived behavioral control to
enrich the proposed relationship between human factors and
perceived behavioral control. Regarding the link between the
system and perceived behavioral control, IS can restrict users’
work practices through the procedural constraints embedded
within them [63]. This creates a situation similar to bureau-
cratic control, where users—such as physicians, nurses, and
other staff—are initially constrained by the IS’s episodic
power [50]. However, users often respond by exerting their
own power through workarounds, which can be seen as a way
to break free from this “iron cage” [64]. Contrary to the view
that users are merely trapped by IS design, these workarounds
demonstrate that users are active agents, adapting the IS to
better fit their needs [50]. This process empowers users and
enhances their perceived behavioral control, as they realize
their capacity to effect change despite systemic constraints.

Theoretical Contribution and Practical
Implications

Our research makes a valuable theoretical contribution by
applying the TPB to the context of workarounds related
to HIS, thus providing a detailed understanding of their
behavior. By identifying both the direct causes and influ-
encing factors that affect attitudes towards workarounds,
subjective norms towards workarounds, and perceived
behavioral control, we have strengthened the explanatory
power of the TPB. Our research identifies the specific causes
and influences of workarounds within the TPB framework,
which contextualizes the theory, detailing and applying it,
ultimately leading to improved predictive power. Further-
more, we add to the existing body of knowledge by confirm-
ing existing novel factors and adding selective ones. Our
findings also contribute to the wider literature on work-
arounds, deviations, and human error, as they highlight the
importance of considering not only individual factors but also
broader contextual factors that shape behavior. In this regard,
we sort our research into the theory of workarounds [5],
specifically, the steps intentions, goals, interests, structure,
and perceived need for a workaround and provide details
for the health care sector. This deepened understanding
can inform the development of interventions and strategies
to prevent the need for workarounds, ultimately improving
patient safety and the overall quality of health care. Further,
we support the extension of the TPB by Soffer et al [7],
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who distinguish local-unit goals from organizational goals
and include their intention to benefit in explaining behav-
ior, in the context of patient care. While Soffer et al [7]
analyze goal-driven behavior and unfold external factors
in an organizational context, we study patient care, where
workarounds are performed to promote the well-being of
patients, unlike other contexts, where they may be done for
personal gain. This is in accordance with Patterson [65], who
describes goal trade-offs that occur when one task is delayed
due to competing demands or when tasks are performed in
an unintended sequence. This situation highlights the need for
organizational priorities, which, in this context, also include
ethical considerations. Therefore, it is critical to consider
the intention to benefit as an essential factor in evaluating
behaviors in patient care and to acknowledge the valuable
contribution made by Soffer et al [7] in this area.

Besides theoretical contributions, we also derived valuable
practical implications. By identifying the direct causes
and influencing factors of workarounds, we help to bet-
ter understand the behavior of medical staff and develop
strategies to mitigate root causes, thus, the emergence of
HIS-related workarounds. Directly involved stakeholders,
such as users, HITs, software developers, and managers,
can address direct causes. Health care organizations can
draw on these findings to implement targeted measures
to improve working conditions. Our findings suggest that
the IT infrastructure, such as a consistently stable internet
connection, and IT equipment, such as a sufficient num-
ber of workstations, are significant to the emergence of
workarounds related to HIS. Health care organizations need
to invest in better IT equipment and IT infrastructure to
reduce the frequency of workarounds motivated by these
factors. Investing in a high-speed internet connection can
also minimize frustration and time pressure. Further, our
research findings can also serve as an impetus for health
care organizations to develop educational materials and
training programs for medical staff to improve their skills and
knowledge in dealing with HIS, thereby building knowledge
that enhances system use and feedback. Second, our article
provides implications for software developers, as it identi-
fies system-related antecedents for workarounds related to
HIS, such as missing interfaces to other systems, missing
functionalities, and difficulties with system usability. By
incorporating these findings into the improvement of HIS,
software developers can enhance the system’s functionality
and usability, ultimately reducing the occurrence of work-
arounds. Additionally, we recommend involving end users,
medical staff, in the development process to ensure that the
HIS meets their needs and is user-friendly. This approach
can lead to the development of a more efficient and effective
HIS, benefiting both medical staff and patients. Above that,
politics, self-administration in health care, and associations
can address influencing factors, thereby altering the frame-
work conditions of medical service provisions. To support
the user-centered improvement of HIS, political action is
necessary. The current oligopolistic situation of HIS providers
on the market, and the resulting lack of incentives for HIS
providers to make improvements, can be addressed through
political action. By promoting competition and innovation,
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policy makers can incentivize HIS providers to improve their
products and services, leading to a better HIS that meets the
needs of medical staff and patients.

Limitations

While adhering to a consistent research approach, our study is
subject to limitations, in part related to our methodological
choice of qualitative exploratory interviews. First, qualita-
tive interviews are generally not designed to draw holistic
conclusions, which compromises the generalizability of the
findings. However, the interviews allowed us to gain a deeper
understanding of the nurses’ and physicians’ behavior and
the complexity of their personal motivation for evasion. In
addition, by having direct contact with the medical staff, we
were able to identify the interplay and cause-effect relation-
ships of the identified antecedents. Second, it is important to
acknowledge that our study relied on self-reported data from
the interview participants. Self-reporting can introduce biases,
as participants may not fully disclose all relevant behaviors or
may present themselves in a more favorable light, particu-
larly when discussing sensitive topics like circumventing
regulations [66]. This limitation could potentially lead to
an incomplete understanding of the underlying reasons for
workaround behaviors. To mitigate this potential risk of the
incompleteness of workarounds’ antecedents, we built rapport
and trust with our interview participants, provided assurance,
and emphasized the confidentiality of their responses by
distancing ourselves from management [38]. We acknowl-
edge that our study could have been further strengthened
by incorporating triangulation methods, such as observatio-
nal data, to complement the self-reported interviews [67].
Similarly, system feature assessments and tracking data
could provide quantifiable evidence of HIS use patterns and
workaround behaviors, offering a valuable cross-reference
to the qualitative findings [68]. The third limitation of our
study is the brevity of some interviews due to them being
conducted during off-peak times, such as before or after shifts
or during lunchtime, where emergent work commitments
occasionally required participants to end the interview early.
Although these interviews were included in the analysis for
their consistency with earlier findings, the reduced time may
have limited the depth of information collected. Fourth, the
relationships between influencing factors and direct causes on
attitude towards the execution of workaround, the subjective
norm towards workaround, and the perceived behavioral
control are not quantitatively tested and validated, creating
directions for further research. However, for this study,
we have used existing literature to strengthen the assump-
tions regarding the relationships. Similarly, the scope of this
study is limited to identifying the antecedents of workaround
behavior, without delving into the cause-effect relationships
between these antecedents and specific workarounds (and
their analysis) used by medical personnel.

Conclusion and Future Research

As hospitals face mismatches between HIS design, work-
flows, and user requirements, workaround behavior seems
inevitable for nurses and physicians to overcome perceived
hurdles of HIS and still serve the patients. This paper
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provides a deeper understanding of the antecedents of
HIS-related workarounds, laying the foundation for address-
ing underlying issues and reducing the need for workarounds.
By conducting 26 interviews with nurses, physicians, and
HITs and analyzing the interviews using grounded theory
techniques, we identified 18 antecedents of HIS-related
workarounds, which we clustered into 3 direct causes
(organizational prerequisites, human factor, and system) and
4 influencing factors (regulations, sector funding, role of
software providers, and role of ownership and management).

We present a comprehensive model and theoretically
embed our findings into the TPB, as this allows for the
explanation of why an intention to execute workaround
behavior is formed. Thereby, we reveal that attitude towards
the execution of workaround, subjective norm towards
workaround, and perceived behavioral control are influenced
by direct causes, which in turn are affected by the influ-
encing factors. We incorporate the notion that workarounds
are executed with the intention to benefit either oneself,
the patient, the local unit (ward), or the organization. We
confirm and extend previous research on the antecedents
of workarounds related to HIS by adding the influencing
factors of sector funding, role of software provider, and role
of ownership and management. Further, we incorporate the
previously unexplored antecedents of user involvement in
design, patient demands, and IT support. Our findings offer
valuable insights on 2 levels: Nurses and physicians, HITs,
hospital managers, and software developers can potentially
impact the antecedents of direct causes, while politics and
associations can adjust the framework conditions (influenc-
ing factors) in which medical service provision takes place.
Addressing both levels can improve working conditions,
patient safety, and the overall quality of health care.

The obtained results should be interpreted against the
background of the two study locations, Germany and the
United States. In addition to common reference points,
the sample revealed structural differences that can affect
organizational performance and, thereby, the execution of
workarounds. The resource allocation of the two coun-
tries concerning IT in hospitals represents a very differ-
ent baseline. The financial situation and, accordingly, the
investment budget as well as the staffing ratios in the
considered US hospital were reported to be much higher
than the situation of the (publicly funded) participating
German hospitals. In particular, the existing staffing ratios
on the hospital floors and IT departments were described
as influential on the behavior of the participants since they
led to a different use of the system. This is what enables
reflection on the HIS in a structured way, as well as com-
prehension and use so that practical improvements can be
proposed. The development of trusting feedback mechanisms
provides an important starting point for future research, as
workarounds can be taboo subjects, and it is vital to find
sensible ways of breaking down any reluctance in sharing
feedback. The participating US American hospital served as a
pilot hospital in the development of the HIS, having entered
into a cooperation agreement with the HIS vendor, which
resulted in stronger IT and vendor support. This setting factor
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explicitly shows the importance of feedback and feedback
handling for the design of the system. We, therefore, call
for further research to elaborate on structural differences
between countries within the context of the emergence of
workarounds.

The COVID-19 pandemic heavily impacted workflows
and routines, the involved staff, and the patients. Examples
are the enormous workload caused by patient volumes,

Doctor et al

emotional distress through the confrontation with death, and
changes in hygiene regulations [69]. Therefore, we argue
that these shifts in priorities potentially altered the attitude
towards workarounds. In order to better prepare for future
crises, prevent workarounds with harmful consequences, and
build resilience, more research on the influence of crisis
situations on workaround intention is needed.
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